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OenepanbHas paboyas mnporpamMma Mo YydeOHOMYy mnpeameTy «MaTemaTuka»
(yrnyOnéHHbIi ypoBeHb) (peaMeTHas oonacth «MareMatrka v nHpopmaTukay) (nanee
COOTBETCTBEHHO — IIpOrpaMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKII0YAeT MOSICHUTEIbHYIO
3aIlMCKYy, COIepKaHNe OOYUYCHHs, TUIAHUPYEMbIE pPE3yJIbTaThl OCBOCHHS MPOrPaMMBI
10 MaTEeMaTHKe, TEMAaTUYECKOE MJIaHUPOBAHHE.

[TosicauTenpHas 3amucKa OTpa)kaeT OOIIME IIeNIM U 33]a4i U3yUeHUs] MaTeMaTHKH,
XapaKTePUCTUKY TMCUXOJOTUYECKUX MPEANOChUIOK K €€ H3YYeHHMIO OOydaroluMUcs,
MECTO B CTPYKType Yy4YeOHOro IUIaHa, a TaKkKe MHOJIXOIbl K OTOOpY COJAep KaHHS,K
ONpEACNEHUI0 IUIAHUPYEMBIX  PE3yJbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAaHUPOBAHUS.

ConmepxaHue 00y4eHMs pacKpbIBaeT COJAEp)KAaTeIbHblE JIMHUHM, KOTOpBIE
IpeajaratoTcsl Ui 00sS3aTeNbHOTO M3Y4YEHHUSI B KaXKJIOM KJlacce Ha YPOBHE CpPEIIHEro
o011iero ooOpazoBaHus.

[InanupyemMble pe3ynbTaThl OCBOCHHSI MPOTPaAaMMBbl MO MaTEMAaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAaNpeAMETHBIE PEe3yJabTaThl 3a BeCh Meproj OOyuyeHUs Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus, a TaKXke MPEIMETHbIC JOCTHKEHUSI 00ydaronierocs 3a
KaKJIbIY T0J1 00y4eHuUsl.

IMNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo maTeMaTuke yriayoa€HHOTO YPOBHS JJisi OOYYArOIIUXCSl HA YPOBHE
cpeaHero obmiero ooOpa3oBaHus pa3paboraHa Ha ocHoBe PI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUW, TMPEABABISIEMBIX K MaTeMaTUUYECKOMY
00pa30oBaHUIO, U TPAAMIMI poccUiicKOro oOpa3oBaHus. Peanuzanus mporpaMMel MO
MaTeMaTHUKe 00eCleurBaeT OBIAICHUE KIIFOUEBBIMU KOMIIETEHLIUSIMH, COCTABIISIIOLIIUMU
OCHOBY JUII  CaMOpa3BUTHUS M  HENPEPHIBHOTO  0Opa3oBaHMs, IEIOCTHOCTH
OOIIEKYIbTYpHOTO, JUYHOCTHOTO ¥  TIO3HABATCIIBHOTO  PAa3BUTHS  JIMYHOCTH
00yyJaroImmxcs.

B mporpamme 1mo Marematuke YYTEHBI UACH U MOJ0KeHHs «KOHIENuy pa3BuTUs
MaTeMaTU4eckoro obOpasoBaHusi B Poccuiickoii ®enepauun». B coorBeTcTBHHMC
HA3BaHUEM KOHIICTIIIMM MaTeMaTU4ecKoe 0O0pa3oBaHWE JOKHO, B YACTHOCTHU, PEIIaTh
3amauy oOecTedeHns HEOOXOIUMOTO CTpaHE YHuCiIa O0Yy4aloluXcsi, MaTeMaTH4ecKas
MOJTOTOBKA KOTOPBIX JOCTATOYHA IS TMPOJODKCHHS 00pa30BaHUS MO Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIIOYAs TIPETO/IaBaHNEe MAaTEMATUKH, MATEMaTHUYECKUE UCCIICIOBAHUS,
paboty B chpepe nHOOPMAIIMOHHBIX TEXHOJOTUNA U JIPYTUX, a Takxke oOecreueHus s
KaXXJI0Or0 00Yy4aromerocsi BO3MOKHOCTH JOCTUKEHUST MaTEMaTHYECKON IMOJIrOTOBKH B
COOTBETCTBHHM C HEOOXOAMMBIM €My YypOBHEM. VIMEHHO Ha peIICHHE 3THX 3aaad
HaIleJIeHa IporpaMma 1o MaTeMaTuke yriay0JaEéHHOTO YPOBHS.

B snoxy mnudposoit Tpanchopmarmu Bcex chep UYEIOBEUESCKOW ICATEIHHOCTH
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpoIIei
MaTEMaTUYECKON MOATOTOBKH. JTO OOYCIOBJICHO TE€M, YTO B HAIU JHU PACTET YUCIIO
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CHEIMAIbHOCTEH, CBSI3aHHBIX C HENOCPEICTBEHHbIM IMPUMEHEHUEM MaTEMAaTUKU U
B cdepe SKOHOMHUKH, U B OM3HECe, U B TEXHOJOTMYECKHX OOJacTsIX, U JIaXKEeB
IryMaHUTapHBIX cepax. Takum 00pazoM, Kpyr 00ydarouuxcsl, Ajisi KOTOPbIX MaTeMaTHKa
CTAHOBUTCS 3HAYMMbIM MpPEeIMETOM, (PyHIaMEHTOM 0O0pa30BaHMs, CYIIECTBEHHO
pacmmpserca. B Hero BXOAST HE TOJIBKO OOydYaromIMecs, IUIAHUPYIOLUIUME 3aHUMAThCS
TBOPUYECKOW M HCCIIEOBATEIbCKON paboToOl B 00JACTHM MaTeMaTWKH, WH()pOPMATUKH,
($u3MKHU, SKOHOMHUKH U B JIPYrHMX O0OJacTsIX, HO U T€, KOMYy MaTeMaTHKa HY)XHA JUIs
UCTIOJIb30BaHUs B IPOQECCHsIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpuxnagHas 3HAYMMOCTH MaTEeMAaTHKH OOYCJOBJIEHAa TeM, 4YTO €€ MpeaMeTOM
SBIISIOTCS (DyH/IAMEHTAJIbHBIE CTPYKTYPBl HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U
KOJINYECTBEHHbIE ~ OTHOLICHMs, (YHKIUMOHAJIBHBIE 3aBUCUMOCTHM UM  KaTE€ropUH
HEOIPeAEIEHHOCTH, OT MPOCTEHIINX, YCBAUBAEMbBIX B HEMOCPEJICTBEHHOM OIIBITE, /10
JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JIJIsl pa3BUTHUSI HAYYHBIX U TEXHOJOTUYECKHUX UACH.
be3 KOHKpETHBIX MaTeMaTHMYECKUX 3HAHUN 3aTpyJHEHO IIOHUMAaHHWE IPUHIIUIIOB
YCTPOICTBA M MCMOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPHUSTUE U UHTEPIIPETAIUS
pPa3HOOOpa3HOW  COLMAIBHOW, SKOHOMHYECKOW, TMOJUTUYECKOM  HMH(pOpMaLNH,
Mano3(PeKTUBHA TMOBCEIHEBHAs NpAaKTUYECKas JeATeIbHOCTh. Bo MHOrmx cdepax
po(heCcCHOHANTBHOM JIEATENIbHOCTH TPEOYIOTCS YMEHUS BBITIOTHATH pAcYEThI, COCTABIISATh
ITOPUTMBI, TPUMEHITh (HOPMYNbI, MNPOBOJUTH T€OMETPUUYECKHE H3MEPEHUS U
NOCTPOEHUS, YUTATh, 00pabaThIBaTh, HHTEPIPETUPOBATH U MPEACTABIATH MHPOPMALIHIO
B BHJI€ TaOJIMLI, AUAarpaMM U rpa)ukoB, TOHUMATh BEPOSTHOCTHBIN XapakTep CiayyailHbIX
COOBITUH.

OMHOBPEMEHHO C paclIUpeHueM c(ep NpUMEHEHHUsS MaTeMaTHUKU B COBPEMEHHOM
oOmiectBe BcE 0Oosee BaXXHbIM CTAaHOBUTCS MAaTEMaTHMUECKUW CTHIb MBILIUICHHUS,
NPOSIBIISIOLIMIICS B ONpPENENEHHBIX YMCTBEHHBIX HaBbIKax. B mpormecce usyueHus
MaTEeMaTUKH B apceHald NPUEMOB U METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIUS U ASAYKIHs, 0000IIeHHe U KOHKPETH3alusl, aHAJIU3 U
CUHTE3, KjIaccu(uKanus U cucreMaTh3auus, adctparupoBanve U aHanorusi. OObEKThI
MaTEMaTUYECKUX YMO3AKIIOUYECHUW, MpaBWiIa MX KOHCTPYUPOBAHHUS PACKPBIBAIOT
MEXaHU3M  JIOTMYECKUX  IOCTPOEHUM,  CHOCOOCTBYIOT  BBIDAOOTKE  yMEHUSA
dbopMmynrpoBaTh, 000CHOBBIBATH W JOKA3bIBATh CYXKIEHUSA, TEM CaMbIM (OPMHPYIOT
JOTMYECKUA CTWIb  MbIIUIEHUsA. Benymas posnb  NPUHAIIEKAT MaTEMaTHKE
B (POPMHUPOBAHUU AITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS U BOCHUTAHUM YMEHUMN
JNEHUCTBOBAaTh MO  33J@HHBIM  AJITOPUTMAaM, COBEPLUIEHCTBOBATH W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemeHust 3aJady — OCHOBBI I OpraHU3alud
yuyeOHOH JESITEeNbHOCTH Ha YPOKAaX MaTeMaTWKM — pa3BUBAIOTCS TBOpYECKass H
NPUKIJIaHAs] CTOPOHBI MBIIIJICHUS.

OOyueHne matemMaTuke Ja€T BO3MOXKHOCTh Pa3BHBAaTh y OOYYAIOIIMXCS TOYHYIO,
palMoOHANbHYI0O U MH(POPMATUBHYIO pe€4b, YMEHHE OTOMpaTh HauOoJyiee MOAXOMASIINE
A3BIKOBBIE, CHUMBOJIMYECKHE, IpapUUecKue CpeAcTBa s BBIPAKEHUS CYXICHUU H
HarJIAIHOTO UX MPEACTABIICHHUS.
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Heo0xoaumbpiM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIAETCS 0011lee 3HAKOMCTBO C METOJJaMU TIO3HAHUS JEHCTBUTENBHOCTH, IIPEICTABIICHUE
0 TpeJMeTe W METOJIe MAaTeMaTHUKH, €ro OTJIWYUAX OT METOJOB E€CTECTBEHHBIX M
I'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX MNPUMEHEHUsS MaTEeMaTHKU JJis pelIeHUs
Hay4HBIX W MPUKIIAJIHBIX 3a/1a4. Takum oOpa3zoMm, MaTeMaTUueCcKoe 0O0pa30BaHUE BHOCUT
CBOM BKJIaJ B (POPMHPOBAHUE OOILIEH KYJIbTYpbl YEJIOBEKA.

N3yyenne MaTeMaTWKH CIOCOOCTBYET JSCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHUMAHHUIO KPAacOTbl W U3SIIECTBA MATE€MaTUYECKUX PACCYXKIEHUW, BOCIPUSITHUIO
TeOMETPUYECKUX (GOPM, YCBOCHHIO UJIEH CHUMMETPHUH.

[TpuopurerHsiMu niesiMu 00yuenust matemaTuke B 10—11 kimaccax Ha yriryOi€éHHOM
YPOBHE MPOJOJKAIOT OCTABATHCS:

dbopMupoBaHUE IIEHTPATBHBIX MAaTEMATHUYECKUX TMOHATUNA (YHUCIIO, BEIUYWHA,
reoMeTpuueckas (Gurypa, nepemMeHHas, BEpOSTHOCTb, (YHKIHS, MPOU3BOJIHAS,
MHTErpai), 00eCceYnBaIOIUX IPEEMCTBEHHOCTh M IEPCIIEKTUBHOCTh MAaTEMAaTHUYECKOTO
o0pa3oBaHus 00YUaIOIIUXCS;

no/iBe/icHie OOy4YalomMXCd Ha JOCTYIIHOM JJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTeMAaTUKHU U OKPYKAIOIIEr0 MUPa, TOHUMAHUIO MAaTEMAaTUKH KaK 4acTH
o01Iel KylIbTyphl YEJIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydarommxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUW, KPUTUUYHOCTU MBIILJICHUS,
WHTEpeCca K U3YUCHUI0 MATEMATUKH;

dbopMupoBanue (YHKIMOHAJIBLHOM MaTEeMaTHYECKONM TPAMOTHOCTU: YMEHHS
pacro3HaBaTh MaTEMaTUYECKUE ACHEKThl B pEaNbHBIX JKU3HEHHBIX CHUTYalHSIXU
Opyu  M3YyYEHUW JAPYrHMX Yy4eOHBbIX MPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpHOCTeH, (opmMynupoBaTh HX Ha SA3bIKE MaTEMaTUKH U  CO3/aBaTh
MaTeMaTH4YeCKUEe MOJIeNIM, MPUMEHSITh OCBOCHHBIM MaTEMaTHUUECKUW ammapar s
pelieHusl TMPaKTUKO-OPUEHTUPOBAHHBIX 3ajlay, HMHTEPHPETHUPOBaTh M OIICHUBATH
MOJIyYE€HHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepxaHusi MaTeMatuku B 10—11 knaccax yriryOn€HHOTO
ypoBHS  sBsitOTCS:  «Yucna u BeIYMCIEHUs», «Anrebpa» («Anredpandeckue
BBIpaXKEHUS», «YPaBHEHHUS M HEpaBEHCTBa»), «Havama maTemMaTH4YeCcKOro aHalinz3ay,
«T'eometrpus»  («['eomerpuueckue ¢urypsl u uX CcBoHcTBa», «M3mepeHue
FEOMETPUYECKUX BEJIHYMH»), «BeposATHocTh U cTaTucTUKa». JlaHHBIE JMHUU
Pa3BUBAIOTCS MApAIUIEIBHO, KaXK/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOMN, OJTHAKO HE
HE3aBHCUMO OJIHA OT JPYIroM, a B TECHOM KOHTAKTE M B3aUMOIeMCTBUU. Kpome 3Toro,nx
00BeIMHSIET JIOTMYECKash COCTAaBISIONIAs, TPAJAMIIMOHHO MpPHUCYIIas MaTeMaTUKe |
MPOHU3BIBAIOIIASA BCE MAaTEMaTUYECKUE KypChl M COJEpKaTEIbHbIE  JIMHUMU.
ChopmynupoBannoe o ®I'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHSITHSIMU:
onpeJieNieHre, akCuoMa, Teopema, CIEICTBHE, CBOWCTBO, IMPHU3HAK, JI0Ka3aTeNIbCTBO,
paBHOCHWIIbHBIE  (HOPMYJIUPOBKH, yMeHue  GopMyIupoBaTh oOpaTHOe U
MPOTUBOMOJIOKHOE  YTBEPXKJCHUE, TMPUBOJUTH MPUMEPHI U  KOHTPIPUMEDPHI,
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UCIIOIb30BaTh METOJ, MAaTEMaTHYE€CKOM HWHIYKIUH, HPOBOJUTH JI0KA3aTelIbHbIC
paccykJieHuss TpU pELIeHUWH 3a/lay, OILICHUBATh JIOTMYECKYI0 MPaBHIBHOCTH
pacCcykJIeHU» OTHOCUTCS KO BCEM YYEOHBbIM KypcaMm, a (JOpMHpPOBAHUE JOTHYECKUX
YMEHHUI pacrpejensercss 1Mo BCeM TrojaM OOy4YeHHsi Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHUs.

B cootBetctBUM ¢ PI'OC COO maremarnka siBasieTcss 00A3aTEIbHBIM TPEAMETOM
HA JAaHHOM YypoBHE oOpazoBaHusi. Hacrosmein mnporpammoil 1O MaTeMaTHKE
npeaycMaTpuBaeTCsl HM3ydeHHe y4deOHoro mnpeamera «MarTemaTHKa» B paMKax TpEX
y4eOHBIX KypcoB: «AnreOpa u Hayalla MaTeMaTUYECKOTO aHainu3ay, «I eomerpusi»,
«BepoATHOCTh U cTaTUCTHKA». POPMUPOBAHUE JIOTHUECKUX YMEHHUM OCYLIECTBIISECTCS Ha
OPOTSHKEHUHU BCEX JIET OO0ydYeHHUs Ha ypOBHE CpelHero ooOmero o0pa3oBaHMs,a
AJIEMEHTBHI JIOTUKHU BKIIFOUAIOTCS B COJIEP>KaHNUE BCEX HA3BAHHBIX BBIIIE YUYEOHBIX KYPCOB.

OO01iee KOJIMYECTBO 4YacoB, HAIPaBICHHbIX HA H3yYE€HUE MaTEeMaTUKU Ha
yriyoinennoM yposre —544: 8 10 knacce — 272 yaca (8 wacos B Henemo), B 11 kiacce —272
yaca (8 yacoB B HEIEIIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3SOBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCKOro BOCIIMTAHMA:

c(hOpPMHPOBAHHOCTh TPAKIAHCKOW TIMO3WIIMU OOYYArOMIeTocs KakK aKTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCHUKCKOTO OOIIECTBA, MPEJICTABICHHE O MaTeMaTHYCCKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, SBICHUH, IPOILIEAYP T'PaKIaHCKOTO
obmecTBa (BBIOOPHI, OIIPOCHI M APYIO€), YMEHUE B3aUMOICHCTBOBATh C COIMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C MX (QYHKIHMSIMU U Ha3HAYCHHUEM;

2) IATPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpPMHPOBAHHOCTh POCCHUMCKON TpaKJAHCKOW MJACHTUYHOCTH,  YBaXKCHUS
K OpPOLIJIOMY M HACTOSILEMY POCCHUHCKOM MAaTE€MAaTHKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHUXEHUSIM POCCUUCKMX MATEMaTHMKOB M POCCHUICKON MaTeMaTHYECKOH IIKOJIbI,
UCIOJIb30BAHUE ATUX JOCTUKEHUN B IPYTUX HayKax, TEXHOJIOTHIX, chepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHIICKOrO Hapoja, CHOPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUsS, ATHYECKOrO IIOBEIEHHUS, CBSI3aHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTHKEHUN HAyKW U JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JUYHOIO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO Oy IyILETO;

4) 3C¢TEeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKJIKOYAsg JCTETUKY MaTeMaTH4YECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aJay, peIIeHUH, pPACCYKIEHUN, BOCHPHUHUMYHBOCTHK
MaTE€MAaTHYECKUM ACTIEKTAM PAa3JIUYHBIX BUJIOB UCKYCCTBA;

5) puznuecKkoro BOCIIMTAHMA:

c(hOpPMHPOBAHHOCTh YMCHUS IMPUMEHSATh MAaTEMAaTHUYECKHE 3HAHWUS B HHTEpecax
3I0pOBOTO M 0e30IMacHOro o0pasza »KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBI0  (370POBOE THUTAHUE, COAJAHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa,
perymsipHasi pu3nvecKkas akTUBHOCTS), (PH3NYECKOE COBEPIICHCTBOBAHUE TP 3aHATHUIX
CIIOPTHUBHO-037I0POBUTEIHHON NEATEITLHOCTHIO;

6) TPyA0BOT0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, HHTEPEC K Pa3TuIHBIM
chepam mnpodecCHOHANBHOM JAESITEIbHOCTH, CBS3aHHBIM C MaTeMaTHKOW u €
NPWIOKEHUSIMUA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiedl mnpodeccuu u
peaM30BBIBaTh COOCTBEHHBIC IKWU3HEHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTBHK
MaTeMaTHYECKOMY OOpa30BaHHI0O M CaMOOOpA30BaHUIO Ha TMPOTSHKEHWUU BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH MPAKTUYCCKUX 3a/7a4 MAaTeMaTUYECKOU
HaIPaBJICHHOCTH;
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7) 3KOJIOTUYECKOT0 BOCITUTAHNS:

c(hOpPMUPOBAHHOCTh IKOJOTHYECKON KYJIbTYPHI, TOHUMAHHUE BIUSHUS COIUATHHO-
HKOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOIHON U COLIMATIBHON CpeJibl, OCO3ZHAHUE
rI100aTbHOTO XapakTepa JKOJOTHMYECKUX TpoOJieM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTUYECKUX 3HAHWUW JUId pelIeHHsl 3a7ad B O0JIaCTH OKPYXKAIOUIEH CpeJibl,
IUTAHUPOBAHHUE TIOCTYNKOB M OIEHKM MX BO3MOXHBIX IMOCIIEJICTBHM AJISI OKpY’Karomen
Cpenpbl;

8) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAyKH W OOIIECTBEHHOM MPAKTHUKHU, TOHUMAaHUE MAaTEMaTHUECCKON HAYKH KakK
chepsl 4eIIOBEUECKON JIeATeTbHOCTH, ATAMOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[IMBWJIM3ALIUK, OBJIAJICHUE S3BIKOM MAaTeMAaTHKU W MaTeMaTHYECKOW KYJIbTYpPOH Kak
CpPEJACTBOM  TIO3HAaHUS  MHpA, TOTOBHOCTh  OCYIICCTBJISATH  NPOCKTHYIO |
HCCIIEIOBATEIBCKYIO ACSTEILHOCTh UHAUBUIYAILHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

B pe3ynbrare u3ydeHus MaTeMaTUKUd HAa YPOBHE CPETHEro oOIIero oOpa3oBaHUs
y oOyuatomerocs O0ynyT chopmMupoBaHbl MO3HABATEIbHBIE YHHBEPCAJIbHbIE yYeOHbBIC
NEHCTBUSI, KOMMYHUKATHBHbIE YHHBEpCAJIbHbIE Yy4eOHbIE JEHUCTBUS, PEryJISTUBHbIC
YHUBEpPCaAJIbHbIE YUeOHbIE ICMCTBUS, COBMECTHAS JEATEIBHOCTD.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUS
Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITh M XapaKT€PU30BaTh CYIECTBEHHbIE MPU3HAKK MAaTEeMAaTHYECKUX
00BEKTOB, MOHATUH, OTHOIIEHUH MEXAy MOHATHUSAMHU, (HOPMYIUPOBATH OINpPEICIICHUS
NOHATHH, yCTaHABIMBATh CYILIECTBEHHBIM MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS JUIs
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU MTPOBOIUMOI0 aHAJIN3A;

BOCIIPHUHHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATH CYKJIEHUS: YTBEPAUTEIbHbIC
Y OTpULATENbHbIE, €MIUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISIT MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W IPOTHBOPEUUS
B (akTax, JaHHBIX, HAOIIOACHMSIX W YTBEPKACHUAX, NpearaTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUHI;

JIEJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUYEHNUM, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IPOBOJIUTh CAMOCTOATENIBHO JOKAa3aTENbCTBA MAaTEMaTUUYECKUX YTBEPKIACHUN
(npsiMble U OT MPOTHUBHOIO), BBICTPAUBATH APTYMEHTALMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BbIOMpATH CIOCO0O peleHns y4eOHOM 3a7auu (CpaBHUBATh HECKOJBKO BapHAHTOB
penieHusi, BHIOUpaTh HanboJsiee MOAXOIAUIMN ¢ YYETOM CaMOCTOATENBHO BBIJIEICHHBIX
KPUTEPHEB).
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Ba3oBble ucciienoBarejbcKkue 1eMiCTBUA .

UCIIOJB30BaTh BOINPOCHI KAaK HMCCIIEAOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
(dbopmyIHupoBaTh BOMPOCKH], PUKCUPYIONINE MPOTUBOPEUHUE, MPOOIEMy, YCTaHABIUBATh
HUCKOMOE U JaHHOE, ()OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3HIINIO, MHCHHE,

NPOBOJIUTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCJIEIOBaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OObeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIAY 00bEKTaMHU, SBICHUSIMH, MPOIECCAMU;

CaMOCTOSITeILHO  (hOpMYyJIHpOBaTh O0OOOIIEHUsT M BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIOACHUS, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pE3yAbTAaTOB, BHIBOJIOB U 000OIIICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE Mpoliecca, a TakKe BbIJIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unopmanmueii:

BBISIBJISITH J€(UIUTH MH(GOPMALIUH, TAHHBIX, HEOOXOAUMBIX /JIsi OTBETA Ha BOMPOC
U JJIsI pEILICHUS 3a]1auu;

BBIOMpaTh MH(OpPMALMI0 W3 HMCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BUAOB U (hopm
NpeACTaBICHNUS;

CTPYKTYpPUpPOBaTh HMH(POPMAIIUIO, TMPEJCTaBIATh €€ B Ppa3IMYHbIX (QopMax,
WTIOCTPUPOBATh TpadUyuecKy;

OIICHMBATh HAJIEKHOCTh MH(OpPMALMKM O CaMOCTOSATENIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKaTHBHBIE YHUBepPCAJbHbIE YUyeOHbIE TelCTBUA:

BOCHPHUHMMATh U (OPMYIUPOBATh CYXKJIEHHUS B COOTBETCTBUU C YCIOBHUAMHU
U 1eJIIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUIeHUs 3aJayd, KOMMEHTHPOBATh
HOJTyYEHHBIN Pe3yJIbTaT;

B XOJi€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHl IO CYHIECTBY OOCYXKIAa€MOM TEMBI,
npoOsieMbl, pelaeMon 3aJadyu, BbICKa3bIBaTh WJIEH, HAIlEJICHHbIE HAa MOUCK pelIeHus,
COMNOCTAaBIIATh CBOM CYXKIEHUS C CYXICHUSMU JPYTHX YYaCTHUKOB JIMAjora,
oOHapyXMBaTh pa3IU4Me U CXOJACTBO MO3UIIMH, B KOPPEKTHON dopMe (opMyIupoBaTh
pa3HOIJIACHs], CBOM BO3PAKEHHUS;

IPEACTABIATh PE3YyJbTaThl PEIIEHUs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHUs,
IPOEKTa, CaMOCTOSATENBHO BBIOMPATh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
IPEe3EHTAllMU U OCOOEHHOCTEH ayTUMTOPHUHU.

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIEC JIEMCTBHS
Camoopranusanus:

COCTABJISITh IJIaH, AITOPUTM PELICHUS 3a/1a4d, BEIOUPATH CIIOCO0 PEIICHUS C yUETOM
UMEIOIIUXCS PECypCOB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(pOPMAIIUH.
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CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHU I1O3HABATEJILHON peQIeKCHUM KaK OCO3HAHUS COBEPIIAaeMbIX
JEUCTBUI M MBICIUTEIBHBIX TIPOILIECCOB, MX PE3yJbTaTOB, BIAACTh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS TNpOLEcCa W Pe3ybTaTa PEIICHHs MaTeMaTH4eCKOU
3a/1a4y;

MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIpU PELUICHUM 33/1a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa LIEJIM U YCIOBHUSIM, OOBSCHITH MPUYUHBI
JOCTKEHUS WM HEJIOCTUKEHUS Pe3yIbTaTOB A TEIHHOCTH, HAXOUThH ONTHOKY, TaBaTh
OIICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAas HEATECJIBbHOCTD:

NOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA KOMaHTHOW U MHIUBUAYAIbHON pabOThI
OpU peHieHuH Y4eOHBbIX 3aJay, NPUHHMATh LEJb COBMECTHOM JIeATENbHOCTH,
IUIAHUPOBATh OpPraHM3alMI0 COBMECTHOW paloThl, pacHpeneniarb BUIbl padoT,
JIOTOBApUBATHCS, OOCYXIAaTh IPOLECC U pe3yabTaT paboThl, 0000IaTh MHEHMS
HECKOJIbKMX JIFOJCH;

y4acTBOBaTh B IpynmnoBbiX ¢Gopmax padboTel (oOcCyxieHus, OOMEH MHEHHUH,
«MO3TOBbIE HITYPMbI» U UHBIE), BBIMOIHATH CBOIO YaCTh PaOOThI M KOOPJAUHUPOBATH CBOU
JEHCTBUS C IPYTUMH WIEHAMHU KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOErO BKJIAJ1a B OOLIUI
OPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHS.

IIpenmeTHble pe3yJbTaTbl OCBOCHHS (enepalibHON paboyeil MpOorpaMMBbITIO

MAaTCMAaTHUKC IIPCACTABJICHEI I10 I'OJJaM O6y‘-ICHI/I$I B paMKax OTACIIbHBIX y‘-Ie6HBIX KYpCOB
B COOTBCTCTBYIOIIUX pa3aciIax HaCTOHHleﬁ IIporpaMMmEal.
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAS 3AIITMCKA

VYuebnbiii Kypc «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HauOoliee 3HAYMMBIX B IpOTrpaMMe CpEIHEro oOIIero oOpa3oBaHMs, MOCKOJIBKY,
C OJHOW CTOPOHBI, OH O0ECIEeUYMBAET MHCTPYMEHTAIbHYIO 0a3zy IS HU3y4YeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTMUYECKOE U
abCTpakTHOE MBIIUICHHE OOY4YaloIIMXCd Ha YpOBHE, HEOOXOIUMOM [UIsi OCBOCHUS
nH(popMaTUKH, OOIIECTBO3HAHUS, MCTOPUU, CJIOBECHOCTH U JAPYIMX JUCHUIUIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOydYarouiuecsi OBJAJEeBAlOT YHHUBEPCATbHBIM
S3bIKOM  COBPEMEHHOM  Hayk, KoTopas (QopMynupyer CBOM  JOCTHKEHUS
B MaTeMaTH4eCKOn Gopme.

VY4eOHblll Kypc anreOpbl U Hayal MaTEMaTUYECKOr0 aHAJIN3a 3aKiIaJbIBa€T OCHOBY
JUISL  YCTICTITHOTO OBJIAQJCHUS 3aKOHaMH (DW3WKH, XUMHUHU, OHWOJOTWH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMN pPa3BUTHs SKOHOMHUKH W OOIIECTBEHHOW >KHM3HU, IO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO MCIOJIb30BaTh UX JIJIsl JaJIbHEHIIero o0pa3oBanusi U B TOBCEIHEBHOM KU3HH.
B 10 &e Bpems  oBiajeHue  aOCTpakTHBIMU U JIOTUYECKH CTPOTUMHU
KOHCTPYKIMSIMU ajreOpbl U MAaTeMAaTHUYECKOr0 aHaiu3a pa3BUBAeT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKAa3bIBaTh YTBEPXKIACHUSIC TOMOIIIBIO
UHIYKIIMU U PacCyXJaThb JAeAYKTHUBHO, HUCIIOJIb30BaTh 000OIIEHHE U KOHKPETU3AIUIO,
abcTparupoBaHue u aHaJIOTHUIO, dbopmupyer KpEaTUBHOEH KPUTHYECKOE
MBIIIICHUE.

B xone nzyuenus yueOHOro Kypca «Anredpa 1 Hauajia MaTeEMaTHYECKOr0 aHAIA3a
00yyaroluecs nojay4aroT HOBbIM ONBIT PEIICHUS IPUKIIAIHBIX 3a7a4, CAMOCTOSTEILHOTO
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJEH peallbHbIX CHUTyallil, WHTEpIpeTaluu
MOJIYYEHHBIX PELICHUM, 3HAKOMSITCSL ¢ TPUMEpPAMHU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSAMHU U UX
aBTOpaMH.

VY4eOHbIl Kypc 00J1aJaeT 3HAYUTEILHBIM BOCIIUTATEIBHBIM MOTEHIIUATIOM, KOTOPBI
peanu3yercss Kak uepe3 y4deOHBIM MaTepual, CIOCOOCTBYIOMUN (OpMUPOBAHHIO
HAYyYHOTO MUPOBO33pPEHUS, TAK U Yepe3 crenuduKky yueOHO! AesITeIbHOCTH, TPpeOyomIe
MPOJIOKUTEILHON KOHIICHTPAIIMM BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYUYCHHBIN pe3yybTarT.

B ocHoBe Meroauku oOyueHus ainreOpe M HavajgaM MaTeMAaTHYECKOro aHajau3a
JICKUT JACSATETbHOCTHBINA MPUHIIUI 00YUYEHUS.

B cTtpykrype yueOHOro kypca «Anredpa M Hayaisa MaTEMaTHYECKOTO aHAJIU3a»
BBIJICJICHBI CIIEAYIOIINE COACPIKATEIIbHO-METOIMYECKUE IMHUU: «HHCIIa U BBIYUCTICHUS,
«DyHkuu U Tpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hadama maTeMaTH4eCKOTO
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIepKaTEeIbHO-METOINYECKUE
JVMHAHA U3Y4YaloTCs Ha MPOTSHKEHUU JIBYX JIET OOYYCHHsI HAa YPOBHE CPEJHEro OOIIero
o0pa3oBaHMsI, €CTECTBEHHO JOMOJHSS JPYT Jpyra W MOCTENICHHO HACHIIAsCh HOBBIMU
TeMaMH U pasfenamu. JlaHHBI yuyeOHBIH KypC SBISETCS MHTETPATUBHBIM, NOCKOJIBKY
o0BbeuHsAET B cebe co/iep)KaHne HECKOIbKHX MAaTeMAaTUYeCKUX TUCIUIUINH, TAKUX Kak
anrebpa, TPUTOHOMETPUS, MATEMAaTUIECKHI aHATTU3, TEOPHUS MHOXKECTB, MaTeMaTHIeCKast
jgoruka u apyrue. [lo mepe Toro kak oOy4aromuyecs: OBJIaJIEBAIOT BCE 00JEE MIMPOKUM
MaTeMAaTUYECKUM  ammapaToM, Yy HHUX  I[IOCJIEJOBaTelbHO  (opMUpPYETCS U
COBEpIICHCTBYETCSI YMEHUE CTPOUTh MAaTeMaTHYECKyI0 MOJENb PealbHOM CUTYalluu,
OPUMEHATh 3HAHUS, MOJYYEHHbIE NPU M3YYEHUH Y4eOHOro Kypca, JUIsl pelIeHHUs
CaMOCTOSITENIbHO  CHOPMYJIMPOBAaHHOM  MaTeMaTHYecKoOW  3agadd, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYECKass JUHHUS «UnMcna W BBIYKCICHHS» 3aBEPIIACT
(dbopMHUpOBaHUE HABBIKOB UCIOJIb30BAHUS I CTBUTEIbHBIX YUCEI, KOTOPOE ObLIO HAYATO
Ha YpOBHE OCHOBHOT0 00111ero o0pa3zoBanus. Ha ypoBHe cpeanero ooiiero oopasoBaHus
ocoboe BHUMaHHE yAenseTcss (GOPMUPOBAHUIO HABHIKOB PAllMOHAIBHBIX BBIYHCICHUM,
BKJTIOYAIONINX B ce€0sl UCIOIb30BAaHUE PA3IMYHBIX (JOPM 3alHCH YHCIa, YMEHUE JIeNaTh
NPUKHUJIKY, BBITOJHATH TPUOTKEHHBIC BEIYUCIICHHS, OIICHUBATh YMCIIOBBIC BHIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKMMHU KOHCTAHTaMHU. 3HAKOMbIE OOYYaroIIMMCS MHOXXECTBA
HATYpaJbHBIX, LEJbIX, pPAIMOHAJIbHBIX W JEHCTBUTENIBHBIX YHUCEN JOMOJHSAIOTCS
MHO>KECTBOM KOMIUJIEKCHBIX YMCEN. B KaXJI0M U3 3TMX MHOXKECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cHelu(pHUUecKHe 3aJaud M Olepaluu: [JeJIeHHE Haleo,
OTEepUpPOBAaHUE OCTaTKaMHW Ha MHOXECTBE IIeJIIX YHCEeN, O0coOble CBOMCTBa
palMOHANBHBIX M HWPPALMOHAIBHBIX YHCEN, apu(METHYEeCKHuEe Olepaluu, a TaKkKe
U3BJICUEHUE KOPHS HATypaJdbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCElL.
bnaromapsi mocnenoBaTEeNbHOMY pPACIIUPEHHIO Kpyra HCHOJIb3YEMbBIX YHCET W
3HaKOMCTBY C BO3MOXXHOCTSIMH HX MPUMEHEHHs Ui PEIICHHs Pa3IU4YHBIX 3a/ad
dbopMupyeTcsi mpeAcTaBIeHUE O EAWHCTBE MAaTeMaTUKU Kak HaykKu U e€ pOJuB
NOCTPOEHUU MOJENIed peabHOI0 MHpa, MIUPOKO HCIOJIB3YIOTCA 0000ILIeHne Hu
KOHKPETHU3aIIHs.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3yeTCs HA MPOTHKEHUU BCETO 00yUEeHHS
Ha YpOBHE CpeHEero o0Iero o0pa3oBaHus, MOCKOIbKY B KaKI0M pasjaeine [IporpamMmel
IpeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B pesynbrate oOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJaMU pEIIEHUs palMOHAJIbHBIX, HPPALMOHAIbHBIX,
NOKa3aTeJIbHbIX, JIOTApUPMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXkKe 3ajad, CoAepX alux napamerpbl. [losydeHHbIE yMEHUS HIUPOKO
UCIIOJIb3YIOTCS MPU UCCIEA0BAaHUM (DYHKIMI C MTOMOILBIO TPOU3BOIHOM, MPU PEIICHUU
NPUKJIATHBIX 337a4d M 3a7ad Ha HAXOXXJICHHE HAMOOJBIINX W HAMMEHBIIUX 3HAUYCHUH
¢byukuuu. JlaHHasi coaepaTenbHas JIMHUSA BKIIOYaeT B cels Takxke (opMUpoBaHUE
YMEHHUW BBINIOJHATH pacdy€Tel 1o QopmyiaMm, Mnpeodpa3oBaHUS palMOHATBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUUECKHUX BBIPAKCHHM, a TaKKe BBIPAXKCHHM,
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colepKalMx creneHd u Jorapudmel. briaromgaps u3ydeHuio anreOpandeckoro
MaTepualla MPOUCXOJIUT JaibHelllee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOIO
MBIIIJIEHUS] 00yYarouXcsi, POPMUPYIOTCA HABBIKU JA€TyKTUBHBIX PACCYXICHUM, paOOThI
C CUMBOJIbHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BUJIE
paBEHCTB W HepaBeHCTB. AunreOpa mnpennaraer 3(Q(EeKTUBHbIE WHCTPYMEHTHI JUIS
pELIeHMs] MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISITHO AEMOHCTPUPYETCBOU
BO3MOXXHOCTH KaK 3bIKa HAyKH.

CopepxxarenpHo-MeTOIMYecKass JUHUA  «DPyHKUMH W TpaQuKW»  TECHO
NEpeIIeTaeTCsa ¢ JPYTUMU JUHUSAMH y4eOHOro Kypca, MOCKOJIbKY B KAaKOM-TO CMBICIIE
3a1a€T  NOCJIEOBATEIBHOCTh ~ WM3ydeHUs  Marepuana. V3ydeHue  CTENEHHOM,
MOKAa3aTeNbHOM, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (YHKIIMA, UX CBOWCTB U
rpauKoB, UCTIOJIb30BAaHUE (PYHKIIUHN JIJIs1 pEeIICHUs 3a7a4 U3 IPYTUX YUeOHBIXITPEIMETOB
Y pealbHOM )KM3HH TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAIU30M, TaK U C PEILICHUEM
ypaBHeHHI 1 HepaBeHCTB. [Ipu 3TOM OoJbIIOE BHUMaHUE YJEnseTcss (OpMUPOBAHUIO
YMEHHUS BbIpaXkaTb (GOpMyldamMH 3aBUCUMOCTH MEXAY pPAa3IUYHbIMUA BEIUYHMHAMM,
UCCJEeIOBaTh TMOJYy4YeHHble (QYHKIUH, CTPOUTh HX rpaduku. Marepuan 3Toi
COZEPIKATEIIPHOW JIMHUM HALIEJICH Ha PAa3BUTHUE YMEHWUU M HABBIKOB, MO3BOJSAIOIIMX
BBIpaXXaTh 3aBUCHUMOCTH MEXIy BEIMUYMHAMHU B PA3IUYHON (opMe: aHATUTHYECKOH,
rpaduyeckoii u cnoBecHoi. Ero n3ydenue crocoOCTBYeT pa3BUTHIO aIrOPUTMUYECKOTO
MBILUICHUS, CTIOCOOHOCTH K 0000IIEHUI0 U KOHKPETH3AIUH, HUCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass JuHuA «Hayama MareMaTtmyeckoro asanusa» MO3BOJIAET
CYLIECTBEHHO pAaCIIMPUTh KPYyr KaK MaTeMAaTHYECKUX, TaK W MPUKIAJHBIX 33124,
JOCTYITHBIX 00y4YaOIUMCsI, TaK KaK Y HUX IMOSBIAETCS BO3MOKHOCTb CTPOUTH IpapuKu
CJIOKHBIX (PYHKIIUH, ONIPEeNaTh MX HAaUOOJbIIINE U HAUMEHbBIIINE 3HAYEHUS, BEIYUCIISATh
wiomaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH U YCKOpEHHs mpoleccoB. [lanHas
cojiepKaTesibHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHHUSI MATEMAaTUUYECKHUX
MOJEJIEN peajbHbIX CUTyaluid, TMO3BOJSET HAXOAWTh HAWJIydlllee pELICHUEB
NPUKIIAHBIX, B TOM YHMCJIE€ COLHAIbHO-DKOHOMMYECKHX, 3aJadyax. 3HAKOMCTBOC
OCHOBAMHM MAaTEMaTHYECKOr0 aHaj3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpManbHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIUICHUSA, (OPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSIBJIEHUS 3aKOHOB MAaT€MAaTHKH B HAyKe, TEXHHKE U HCKYCCTBE.
OOyuaromiuecsi y3HalOT O BBIJAIOUIMXCS pe3yJibTaTaX, MOJYUYEHHBIX B XOJ€ pa3BUTHS
MaTeMaTUKH KaK HayKH, U 00 WX aBTOpaXx.

ConepxarenbHo-MeTOIMYECKas: TUHUA «MHOXECTBa U JIOTHKa» BKIIOYAeT B ceOs
JIEMEHTHl TEOPUU MHOKECTB M MATEMATHYECKOU JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE
MPEACTABICHNS NPOHMU3BIBAIOT BECh KypC UIKOJIBHOM MAaTeéMaTUKH W NPEIararT
HamOoJiee YHHMBEPCAJbHBIN $I3bIK, OOBEAMHSIIONIMN BCE pa3lesibl MAaTeMaTUKU U €€
MIPUJIOKEHHI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATUUECKUE AUCIHUILIMHBI U UX MPUII0KEHUS
B eauHoe 1enoe. [loaToMy BaXHO J1aTh BO3MOMKHOCTh OOYyYarolleMycCsi MOHHUMATh
TEOPETUKO-MHOKECTBEHHBIHN S3bIK COBPEMEHHOM MaTeMaTHUKU U MCIOJb30BaTh €0
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JUISL BBIPAXKEHUSI CBOMX MbICTEH. J[pyruM Ba>kKHBIM MPU3HAKOM MAaTEMATHKU KaK HayKu
cleAyeT TpPU3HATh CBOWCTBEHHYIO €W CTPOrocTh OOOCHOBAaHUNA U CJICIOBAaHUE
ONpeCIEHHBIM TMpPaBUIaM TOCTPOCHUS JOKa3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTEMaTHYECKON  JIOTMKA  CIIOCOOCTBYET  pPa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
00yyJarommxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXKICHUS HA OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HABBIKA KPUTHIECKOTO MBIITUICHHUS.

B yueOHOM Kypce «Anredpa v Hauajga MaTeMaTUYECKOTO aHAIM3ay» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTUYECKOTO MOJICITUPOBAHUS, KOTOpPhIE MPHU3BAaHBI CIIOCOOCTBOBATH
(GbOpMHUPOBAHNIO HABBIKOB MOCTPOCHHSI MOJENICH peajbHBIX CHUTYaIlui, WUCCIICIOBAHUS
ITUX MOJeNied C TIOMOINBIO ammapara aiareOppl M MaTeMaTHYeCKOro aHaju3a,
WHTEPIPETALMU TOTYyYEHHBIX pe3yabTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIU U3
paslie’oB NpPOrpaMMbl, TIOCKOJbKY BECh MaTepHall Y4YeOHOro Kypca IIHPOKO
UCTIOJIB3YeTCS  JUISl  pEIIeHUs MPUKIATHBIX 3anad. llpu pemieHun  peasbHBIX
MPAKTUYECKUX 3a/1a4 OOydYarolIrecs: pa3BUBaOT HaOMIOAaTENbHOCTb, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BaTh aHAJOrMIo, 0000IaTh |
KOHKPETHU3HPOBATh MpoodiieMy. JlesaTenpbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIIAIHBIX 33/1ad OpraHU3yeTCs B MPOLIECCE M3YUYEHMs] BCEX TEM Y4eOHOro Kypca
«AnreOpa 1 Hadajla MAaTEMaTUYECKOTO aHAIA3ay.

Ha m3yuenme ydeOHOTO Kypca «AnrebOpa W Havajlla MaTeMaTUYECKOTO aHAIIA3ay»
orBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136
gacoB (4 gaca B HEJICITIO).

COJEPKXAHUE OBYYEHUA
10 KJIIACC

Yuciaa 1 BbIYUCTIEHUSA

Pammonanpubie uyucia. OOBIKHOBEHHBIE M JACCATUYHBIE JpOOU, TMPOIEHTHI,
OeckoHeuHbIe nepuoandeckue aApoou. [Ipumenenue npodeit U MPOIEHTOB JIJIsl PEIICHUS
MPUKIAJHBIX 3a]1a4 U3 Pa3JIMYHBIX OTPACIei 3HAHUN U PEAIbHON JKU3HMU.

JlelicTBuTeNnbHBIE  yucla.  PanuMoOHanbHBIE W HppalMOHAIbHBIE  YHCIIA.
ApudmMeTrnueckne onepanuu ¢ AeUCTBUTEIHHBIMHA YiciiaMd. MOIyTb IEHCTBUTEIHLHOTO
yucia u ero cBoiictea. [IpubmmkEHHbIC BEIYUCICHUS, TIPaBUJIa OKPYTJICHUS, MPUKUIKA 1
OIICHKA Pe3yJibTaTa BEIYUCIICHUM.

Crenenb ¢ nenbIM okaszareneM. bunom Hrrotona. Mcnonb3oBaHue moaxoasinen
dbopMbI 3almMCH  JACHCTBUTENIBHBIX YHCENI I pEIIeHUS NPAKTHUUYCCKUX 3aJad M|
MPEJICTABJICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJIbHOM CTEIEHH U €T0 CBOMCTBA.

CreneHb €  palMOHAJILHBIM  IIOKa3zaTeleM M €€  CBOWCTBA, CTEICHb
C JICUCTBUTEJILHBIM ITOKA3aTCIEM.

Jlorapupm uymcna. CpoiicTBa jorapudpma. JleciTUUHBIE U  HATypajbHbIE
JaorapupMsl.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
apPKKOCHHYC U ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxecTBa U TOXKIECTBEHHbIE NTpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCMIIBHBIE ypaBHEHMsT W ypaBHEHUsA-ciIencTBHs. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOZBI PELICHHUS UENbIX W JIpOOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB. MHOTOWICHBI OT OJHOW MEPEMEHHOM. [[eJieHrne MHOTO4YJIEHAa HA MHOTOUJICH
¢ octatkoM. Teopema be3zy. Muorowiens! ¢ niensimu kodddurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BHIPAKEHUHN, COJAEPKAIUX CTEIICHU U KOPHH.

HNppaunonansubie ypaBHeHUs. OCHOBHBIE METOJbl PELICHHS HPPALUMOHAIBHBIX
YPaBHEHUH.

[TokazarenbHble ypaBHEHHs. (OCHOBHBIE METOJbl PEIICHHUS TOKAa3aTEIbHBIX
YPaBHEHUH.

[IpeoOpa3zoBaHue BbIPAKEHU, COIEPKAIIMX JOrapU(PMBI.

Jlorapupmuyeckue ypaBHeHUS. OCHOBHBIE METOABI PEIICHUS JIOTaApU(PMHUUECKIX
YPaBHEHHM.

OcHoBHbIE TPUTOHOMETPUUYECKUE bopmyIbL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellleHne TpUroHOMETPUIECKUX YPABHEHHM.

Pemenune cucteM MMHEHHBIX ypaBHEHH. MaTpuiia CUCTEMBbI IMHEUHBIX YPABHEHUM.
Onpenenutesib MAaTPULIBI 2X2, €r0 TEOMETPUUECKHI CMBICI U CBOMCTBA, BEIYUCICHUE €TI0
3HA4YE€HUs, IPUMEHEHHUE OMNPEACIUTENS IS PEUICHUSI CUCTEMbI JUHEUHBIX YPaBHECHUII.
Pemienne mnpukinagHeIX 3a7ad €  [OMOIIbIO CUCTEMbl JIMHEHHBIX YpPAaBHEHHU.
HccnenoBanue MOCTPOEHHON MOJENH C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIICH.

[TocTpoeHne maTeMaTUUECKUX MOJEIEH pEallbHOM CHUTyallud C ITOMOUIBIO
YpaBHEHUH W HEpaBeHCTB. lIpuMeHeHHe ypaBHEHMH UM HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKUX 3a/a4 U 3a/1a4 U3 Pa3IMYHbIX 00IacTei HAyKd U pealbHOU KU3HU.

DOyHKIUN U TPAaPUKH

@yHKIMA, cnocoObl 3agaHus  (QyHKOuU. B3auMmHO oOpaTHble (YHKUHUU.
Kommozunust pyukmuii. ['paduk dyHkmm. InemMeHTapHbIe MpeodpazoBanus rpadukoB
byHKIUH.

OO6nacte ompejeieHdss W MHOXECTBO 3HaueHuid ¢yHkiuu. Hymu dyHKIMM.
[TpomexxyTkn 3HAKOMOCTOSHCTBA. YETHbIe W Hed€THble (yHKIMHU. [lepumommyeckue
¢yukuuu. [IpomexxyTki MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBbI ()yHKITHH.
HauGonbiiee 1 HauMeHblIee 3HaUeHUs (PYHKIIMU Ha MPOMEKYTKE.

Jluneitnasi, KBaapaTH4HasT M JPOOHO-IIMHEWHass QYHKIUU. JIeMEHTapHOE
UCCJIeIOBAaHUE U MOCTPOEHUE UX TPauKOB.

CrenenHast ¢yHKUMS C HaTypaldbHBIM M LENbIM TokazareneM. EE€ cBolicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHs N-0i cTeneHu Kak (yHKUMKU OOpaTHOM CTENEeHU
C HaTypaJIbHbIM MOKa3aTeJIeM.
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[TokazarenbHast u jorapudmuyeckas QyHKIHH, WX CBOHCTBA M T'paUKU.
Hcnons3oBanue rpagukoB PyHKIMM SIS peIICHUS] YpaBHEHUM.

Tpuronomerpuueckasi OKPY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YUCJIOBOTO apryMEHTA.

OYHKIUOHAJIBHBIE 3aBUCMMOCTH B pealibHBIX Mpoleccax U sBieHusx. ['padpuku
pEalIbHBIX 3aBUCUMOCTEH.

Hauana maTeMaTu4ecKoOro aHajam3a

ITocnemoBaTeAbLHOCTH, CHOCOOBI  3aJaHMs  IIOCJIEAOBaTeNbHOCTEH. MeTton
MaTeMaTU4eCKOW HWHIAYKIUU. MOHOTOHHBIE W OTPAaHUYEHHBIE IOCIENO0BATEIBHOCTH.
HcTopurs BOSHUKHOBEHUSI MATEMATHYECKOTO aHAIM3a KaK aHajiu3a O0ECKOHEYHO MalbIX.

Apudmernueckas U reoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromias
reoMmerpuueckas mnporpeccusa. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPUYECKOM
nporpeccuu. JIMHENHbIM M AKCIOHEHIMAIBbHBIN pocT. Hucio e. @opMyra CIIOKHBIX
IIPOLIEHTOB. VCIronp30BaHue NMpOrpeccuu sl PELICHUs PeajibHbIX 3aa4 MPUKIIAIHOIO
xapakrepa.

HenpepoiBable pyHKIMH M uX cBoiicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
¢ynkuui. CBoilcTBa (PYHKIMI HENpEPBIBHBIX Ha OTpe3ke. Meroa HHTEpBajoB s
peuieHus HepaBeHCTB. [IpuMeHeHuEe CBOMCTB HENMPEPBIBHBIX (DYHKIUN JUIsl PEIICHUS
3a/1a4.

[lepBast u BTOpas mpou3BoAHbIE (QyHKIMHU. OnpeneneHue, reOMETPUUYECKU U
(bu3HUecKuil CMBICT IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy G yHKIIUU.

[IpousBoanbie s1emeHTapHbIX GyHKIMNA. [Ipon3BogHasi CyMMBbI, MpPOU3BEACHUS,
YaCTHOTO U KOMITO3HUITUHU () YHKIIUH.

MHo:xecTBa U JIOTHKA
MHO0K€eCTBO, onepanyyu HajJ, MHOKECTBAMHU M UX CBoicTBa. /lnarpammel Jitnepa—
Benna. [IpuMeHeHne T€OPETUKO-MHOXECTBEHHOI'O amrmapara Jyisi ONMMCAaHUS PeaIbHBIX
MPOIIECCOB U SIBIICHUM, PU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEIMETOB.
OnpeneneHue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciia U BIYUCIEHUS
Harypanbnbie u nensie yncia. [[pumeHeHne npru3HakoB AETUMOCTH LEJIBIX YHUCEN,
HanOonbIMi o0mmi aenurensd (nanee — HOJl) m HaumeHbIee oO1iee KpaTHoe (J1anee —
HOK), octaTtkoB no MoayJto, anropurMa EBkiinia ajist penieHus 3a7a4 B 1eJIbIX YHCIIaX.
Kowmrmnekcupie uncna. Anrebpandeckas U TPUTOHOMETpUYECKass (OpMBbI 3arucu
KOMIUIEKCHOTO 4YHCia. Apudmerndeckue omepanud ¢ KOMIUIEKCHBIMA YHUCIaMHU.
N300pakeHrne KOMIUIEKCHBIX YHCENl Ha KOOpJAUHATHOM Tiockoctu. Popmyna Myaspa.
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KOpHH N-01 CTEIIEHH M3 KOMILJIEKCHOI'O 4YHCla. HpI/IMGHeHI/IC KOMIIJICKCHBIX YHCCJI JJIA
PCHICHUA (1)I/IBI/III€CKI/IX U TCOMCTPUYCCKHUX 3aa4.

YpaBHeHUs M HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB. PAaBHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CIEACTBUs. PaBHOCWIIBHBIE HEPABEHCTBA.

OTt0op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUM C IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHue TpuroHoMEeTpuYeCKuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX U JOrapu(pMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METOABl PEUICHUS CHUCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTeNbHBIX U JOTapU(MUYECKUX YPABHEHUN.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

[IpumeHenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX3a0a4
U 3aJa4 M3 PA3IUYHBIX OO0JacTed HaykKM M peadbHOM >KWU3HHW, HHTEpIpEeTaIus
IIOJIy4YE€HHBIX PE3YIbTATOB.

DOyHKIUN U TPAaPUKH

I'padpux komnosuuuu QyHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HA KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue QyHKINU, UX CBOWCTBA U TPaPHUKH.

['padmyeckne MeTOIBI PELICHUS] YPAaBHEHUI U HEepaBeHCTB. | padudeckre MeTo bl
peneHus 3a1a4 ¢ napaMeTpamu.

Hcnonp3oBanne rpadukoB (QyHKUMH Ui HMCCIEAOBAHUS  MPOLECCOB H
3aBHCHMOCTEM, KOTOPbIE BO3HUKAIOT MPU PEIICHUH 3aa4 U3 APYTUX yUeOHBIXITPEIMETOB
Y PEAbHOM KU3HU.

Havana mateMaTu4ecKkoro aHajausa

[IpumeHeHne MPOM3BOMHON K HCCIENOBaHWIO (DYHKIMI Ha MOHOTOHHOCTh W
sKkcTpeMyMmbl. HaxoskneHune HauOONbIIEr0 W HAWUMEHBIIIETO 3HAYEHWUW HEMpPEepBhIBHOU
(GYHKIIUY Ha OTpE3Ke.

[IprumeHenne npoU3BOIHOU JUIsl HAXO0XKACHUS HAWTYUIIEr0 PELICHNS B IPUKIIAHBIX
3aayax, Uit OIpeieNIeHUs CKOPOCTH M YCKOPEHUS TIpoliecca, 3aJaHHOro (popMyoi uim
rpaduxom.

[lepBooOpa3Has, OCHOBHOE€ CBOMCTBO  TmepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHkwii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuterpan. ['eomerpuueckuil CMBICI HMHTETpajia. BpruuciaeHune onpenenéHHoro
uHTerpaina no gopmyne Hetorona—JleitOnuna.

[Ipumenenne uHTErpana s HaXOXKJISHUS TIIOMaAeH TIocKuX Guryp u o6EMOB
r€OMETPUYECKUX TEIL.

[Ipumepsr  pemenuit  auddepeHMaIbHbIX  ypaBHeHUH.  MaTtemaTuieckoe
MOJIETTUPOBAHKE PEATHHBIX MTPOLIECCOB C MOMOIIBIO AU(dEepeHITUATBHBIX YPABHEHHM.
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INPEJMETHBIE PE3YJIBTATbHI

K koniry o0yuenus B 10 kiaacce oOydaromuiics NOJYUUT CAEAYIOIINUE PEIMETHBIE
pe3yabTaThl MO OTJCIBHBIM TeMaM (eepanbHOi pabodeli MporpaMMbl y4eOHOTO Kypca
«Aunrebpa 1 Hayasla MaTeMaTHYECKOTr0 aHAIN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATH MOHATUSAMH: PpALMUOHAIBHOE YHUCIO, OECKOHEYHas
nepuoaudeckas Ipo0b, IPOLEHTHI, HPPAMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
U JICUCTBUTENIBHBIX YUCEIl, MOAYJIb JEUCTBUTEIBHOIO YUCIIA;

OPUMEHATH IPOOH M MPOLEHTHI ISl PeICHUS] MPHUKIAIHBIX 3a/1a4 U3 Pa3iInuHbIX
OTpacier 3HaHUM U pealIbHOM KU3HU;

OPUMEHATh TNPUONMKEHHBIE BBIYUCICHUS, NpPaBUJa OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YJIbTaTa BBIUYUCIICHUM;

CcBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C LIEJIBIM [TOKA3aTeIeM, UCII0JIb30BATh
NOAXOAILYI0 (OPMY 3aMUCH ACUCTBUTENBHBIX YUCEI IJISl PEeIICHUsI TPAKTUYECKUX 3a/1a4
Y IIPEACTABJIEHUS TaHHBIX;

CBOOOJHO ONEPHPOBATH MOHATUEM: apU(PMETUUYECKUA KOPEHb HaTypadbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATHh MOHATUEM: CTENEHb C PALMOHAIBHBIM I10KA3aTENIEM;

CBOOOTHO ONIEPUPOBATH NOHATHAMM: JOTApU(PM YHUCIIA, IECATUYHBIE U HATypalbHbIE
JorapudMsl;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC
YHCIIOBOTO apryMEHTAa;

ONEpUpOBAaTh IOHATUSMH: APKCUHYC, APKKOCUHYC W apKTAaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUA M HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH TMOHATUAMM: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

IPUMEHSTh Pa3IMYHbIE METO/IbI PEIICHUS PAMOHAIBHBIX U APOOHO-PALIMOHATBHBIX
YPaBHEHUMU, IPUMEHATh METOJl MHTEPBAJIOB JUJIS1 PELIECHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: MHOTOWIEH OT OJHOW IE€pPEMEHHOM,
MHOTOYIEH C LEeJIbIMU KO3(p(UIMEeHTaMH, KOPHU MHOTOYJICHA, NMPUMEHSTH JAeJICHUE
MHOI'0YJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera mis pemenus
3a/1ad4;

CcBOOOJIHO ONEpUPOBaTh MOHATHSMH: CHUCTEMa JIMHEHHBIX YpPaBHEHMH, MaTpula,
ONPEIEIUTENb MAaTPULIBI 2 X 2 U €ro reOMETPUYECKUIA CMBICII, UCII0JIB30BaTh CBOMCTBA
onpenenuTeNsa 2 X 2 s BBIYUCICHUS €ro 3HAYeHHSs, MPUMEHSTh ONpEeAeSIUTENH IS
pELIECHUs] CHUCTEMBl JIMHEWHBIX YPaBHEHHM, MOJEIMPOBATh pPEAIbHBIE CHUTYalUH C
IIOMOIIIBI0 CHCTEMBI JIMHEWHBIX YpPaBHEHUW, WCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
ITOMOIIIBIO MATPUIL U ONPEAETUTENEN, UHTEPIIPETUPOBATH MTOJYYEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA IEMCTBHI C KOPHSAMH JUIsl IPEOOPa30BaHUs BEIPAKECHHUIA;
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BBIIMOJIHATh MpeoOpa3oBaHUsl YMCIOBBIX BBIPAXKEHUI, COAEpXKalllUX CTENEeHU
C pallMOHAJILHBIM TIOKA3aTeJEM;

UCIIOJIb30BaTh CBOMCTBa JIOrapu(MOB JUisi MpeoOpa3oBaHUs JIOrapuPpMUUECKUX
BBIPAXKEHN;

CBOOOJHO ONEPUPOBATh IOHATUSAMH: HUPPALMOHAIBHBIE, I10KA3aTEJbHBIE H
jgorapu(MUYecKue ypaBHEHHUS, HAXOIUTh MX PEIICHUS C TMOMOIIBI0 PaBHOCHIbHBIX
NIEPEXO0B UJIM OCYLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (opMynbl uisl mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OINEpUPOBATh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSATD
HeoOXoauMble (OpPMYJBl A PEHICHHS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKHX
YpaBHEHUN;

MOJIEIUPOBATh PEaJbHbIE CUTYallMM Ha sA3bIKE alreOpbl, COCTaBISTh BbIPAXKEHUS,
YPaBHEHMS, HEPABEHCTBA IO YCIOBUIO 33Jlayd, HCCIEAO0BATH IOCTPOCHHBIE MOJEIU
C UCIOJIb30BAaHUEM arlapara anreopsl.

DOyHKIUHN U TPaPUKH:

cBOOOJIHO OIEpPUpPOBaTh MNOHATUAMU: (YHKUIMSA, CIMOCOOBI 3anaHus (QYHKIUH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3UIMS (PyHKIMMA, rpaduk (yHKIUU, BHITOIHATH
3JIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB QYHKIIHI;

cBOOOJIHO ONIEPUPOBATH MOHATUSAMU: 00JIACTh ONPEACICHUS U MHOXKECTBO 3HAUEHUIN
byHKIMH, HYIH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOMHO  OMEpUPOBaTh MOHATHSAMH: UYETHBIE W  HEUETHhIE  (PYyHKIUH,

nepuoanyeckre QyHKIUHN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U

MUHUMYMBI (DYHKIIMH, HAauOOJIbIIee 1 HAaUMEHbIlIee 3HaUueHUEe PYHKIIMU Ha IPOMEXKYTKE;

cBOOO/IHO ONIEPUPOBATH NOHATUAMMU: CTENEHHAs! (PYHKIUS C HATYPaJIbHBIM U LIEJIBIM
noKa3aTesieM, rpauK CTENEeHHOW (YHKLIHMM C HATypaJbHbIM U LEJbIM I1OKa3aTeseM,
rpauk KOpHS N-Oi CTeneHW KakK (PYHKIMU OOpaTHOW CTENEHUW C HATypaJbHBIM
MOKa3aTeNeM;

OTIEpUPOBATH MOHATHAMU: JTUHEHHAS, KBaJJpaTUIHAS U IPOOHO-IMHEHHAs PyHKIINH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U MTOCTPOCHHUE UX TPAPHUKOB,;

cBOOOIHO ONEpUpOBaTh MOHATUSIMHU: TIOKa3aTellbHasg W Jiorapupmuueckas
(GyHKIMH, UX CBOICTBA U IrpaKy, UCII0JIb30BAaTh UX I'paUKU AJIs pEeLIeHNUs ypaBHEHUM;

CBOOOMIHO  OMEpUPOBaTh  TMOHSATHSAMHU: TPUTOHOMETPHYECKAas  OKPYKHOCTD,
ompeaeNneHNue TPUTOHOMETPHUECKUX (DYHKIIMN YHCITIOBOTO apryMEHTa,;

UCTIOJb30BaTh Tpaduku QYHKIMHA ISl HCCIEAOBAHUS TPOIECCOB U 3aBUCUMOCTEH
IOpU pelIeHUH 3a7ad U3 APYTruX y4eOHBIX MPEIMETOB U PEaTbHOM KU3HHU, BBIpAXaTb
(dopMynaMu 3aBUCHMOCTH MEXY BEINYMHAMM;

Hayana MaTeMaTH4€CKOIro aHAJIN3Aa:

CBOOOJIHO ONEpPUPOBATH MOHATHAMM: apuMeTHyeckas U TIeOMEeTpUYecKas
nporpeccusi, OECKOHEYHO YObIBarollas TeOMeTpUYecKas MIporpeccusi, JUHEHHBbIA u
HKCIIOHEHIMAIBHBII pOCT, (OpMyJia CIOXKHBIX MPOIEHTOB, HMETh IPECTABICHUEO
KOHCTAHTE;
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UCIIOJIb30BaTh POTPECCUU ISl PELIEHUSI PEAIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO OMNEpPUPOBATH MOHATUSIMH: TIOCIEI0BATEIBLHOCTb, CIOCOOBI 3aJlaHus
NOCJIEIOBATEIbHOCTENW, MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIE0BATEIbHOCTH, TIOHUMATh
OCHOBBI 3apOXKACHHS MATEMaTHUYECKOr0 aHaJIn3a Kak aHajinu3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO OTNEPHPOBATH TOHATHSMHU: HENPEPHIBHBIE (YHKIIUH, TOYKUA pPa3pbiBa
rpaduka QyHKIIUNA, ACUMITOTHI Tpaduka QPyHKITUH;

CBOOOJTHO oOmepupoBaTh MOHATHEM: (YHKIHS, HENpephiBHAS Ha OTPE3KE,
MPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaATh MOHATUSIMH: IEpBas U BTOpasi MPOU3BOJHBIE (DYHKIINH,
KacarenbHas K rpaduky QyHKUIUU;

BBIYUCIISTh MPOU3BOJAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3HUIIUU JIBYX
GyHKITUH, 3HATh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITUM;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3NIECKUI CMBICT TTPOU3BOHOM TSI pEIICHUS
3a/1ay.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO OIEpPUPOBATH MOHATUSIMH: MHOXKECTBO, ONEpPAIMU HaJl MHOXKECTBAMU,

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s ONHCAHUS PeaTbHbIX
MPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJIHO OIEpUPOBATh TMOHATUSMHU: OMNpENETICHUE, TEeopeMa, YypaBHEHHE-
CJICACTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JIO0KA3aTeIIbCTBO, PaBHOCHUJILHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniry oOyuenus B 11 kiaacce oOydaromuiicss NOJy4UT CAEAYIOIINE MPEIMETHBIC
pE3yJIbTATHI IO OTACNbHBIM TeMaM (eaepalibHON pabouell mporpaMmbl y4eOHOTO Kypca
«Anre0pa 1 Hauajla MAaTEMaTUYECKOTO aHATIA3ay:

YucJia v BLIYUCTICHUA:

CBOOOJIHO ONEPUPOBATH TMOHITHSMU: HATYpaJIbHOE M IIEJ0€ YHCIO0, MHOXKECTBA
HaTypaJdbHBIX U LEBIX YUCEI, UCTI0JIB30BaTh MPU3HAKU ACIUMOCTHU Henbix uncen, HOJJ
1 HOK HaTypasibHBIX YMCen ISl pEUICHUs 3a/1a4, IPUMEHSThH anroput™M EBkina;

CBOOOJIHO OTNEPUPOBATH MOHSITHEM OCTaTKa MO MOAYJII0, 3alUChIBaTh HATypaJIbHBIC
YHUCJIa B Pa3JINYHbBIX MTO3UIUOHHBIX CHCTEMAX CUHUCIICHUS;

CBOOOJIHO OMEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUICKCHBIX YHCEN, MPEACTABIATh KOMIUICKCHBIE dYHCIa B alreOpandeckod M
TPUTOHOMETPUUYECKON (opMe, BBINOJIHATH apU(PMETHUYECCKHUE OIepallud ¢ HUMH |
n300paxkaTh Ha KOOPJUHATHOM IJIOCKOCTH.

YpaBHeHUA M HEPABEHCTBA:

CBOOOJHO OINEpUpOBaTh MOHATUSAMU: HUPPALMOHAIBHBIE, TIOKa3aTelbHbIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOAMTh UX PELIECHUS C MOMOIIbI PAaBHOCHIbHBIX
[IEPEXO0JI0B;

OCYILECTBIATH OTOOP KOPHEH MPH PEIICeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHS;
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CBOOOTHO OMEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
HeoOXoauMble (OPMYJIBI IS PEHICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJHO OMNEpUpOBaTh MOHATUSMU: CUCTEMA W COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCHWJIBHBIE CHUCTEMBI M CHUCTEMBI-CIECICTBUSA, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYIIHOCTEH pAalMOHAIBHBIX, HWPPAUMOHAIBHBIX, IOKA3aTEIbHBIX M
Jorapu(pMUYECKUX YpaBHEHHUH U HEPABCHCTB;

pelaTh paruoHalbHbIe, UPPAIlMOHAIbHbBIE, TTOKa3aTeNbHbIE, JorapuGMUIecKue u
TPUTOHOMETPHUUYECKUE YPABHEHHS U HEPABEHCTBA, COJEPKALME MOAYJIN U ITApAMETPHI;

NPUMEHSTH TpadruecKrue MEeTOIbI I PEIICHHs] YpaBHEHUN U HEPABEHCTB, a TAKXKe
3a7a4 C apameTpamy;

MOJIETTUPOBATh pPEeaIbHbIC CUTYallUd Ha S3BIKE alreOpbl, COCTABISITH BHIPAKECHHUS,
YPaBHEHUS1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 3a/1a4l, UCCIIEI0BATh IIOCTPOCHHBIE
MOJIETM C MCIOJIb30BAaHUEM alfapara ajureOpbl, HWHTEPIPETUPOBATH MOJYyUCHHBIN
pe3yJibTar.

DOyHKIUHN U TPaPUKH:

CTPOUTh TpaUKU KOMIO3UIMK (PYHKOUNA C TOMOIUBI  3JIEMEHTapHOTrO
UCCIIEIOBAHUS U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIMIA;

CTPOUTHh T'e€OMEeTpUuYecKrue oOpa3bl ypaBHEHHUU M HEPABEHCTB HA KOOPIAMHATHOM
IUIOCKOCTH;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITHI;

OPUMEHATh QYHKIMH JUI1 MOJIETUPOBAHUS U UCCIIEI0BAaHUS pealbHBIX IPOLECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIN3A:

WCII0JIb30BaTh MPOU3BOAHYIO JJIsi UCCIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTh U
IKCTPEMYMBI;

HaxOoJUTh HauOoJbIllee W HaUMEHbIlee 3HA4YCHHUS (YHKIMKM HEMpPEephIBHOW HA
OTPE3KE;

UCIIOIb30BaTh  MPOU3BOJHYIO  JJISS  HAXOXJEHUS  HAWIY4IIEero  pPeIIeHUs
B IPUKJIAHBIX, B TOM YHUCJE COLMAIbHO-DPKOHOMUYECKHX, 3a/lauax, JUIsl ONpe/eIeHus
CKOPOCTH U YCKOPEHUSI Mpolecca, 3aAaHHOTo (opMyIion uin rpadukom;

CBOOOJIHO OMNEPUPOBATH MOHSATUSIMHU: MEPBOOOpa3Has, ONMPEACIIEHHBIN HHTETpal,
HAXOJIUTh MIEPBOOOPA3HBIE dTIEMEHTAPHBIX QYHKITUN U BBIYUCIIATH HHTETPAN 10 opmyIie
Hrerorona—JlenOuuna;

HAXOJIUTh TUTOMIAIHU TJIOCKUX (GUTYp U 00BEMBI TEJT C TIOMOIIBIO HHTErpaIa;

UMETh TIPEACTaBJICHHWE O MaTeMaTHYeCKOM MOJCIMPOBAHUM Ha IIpUMeEpe
cocTaBieHus Tu¢depeHInaIbHBIX YPaBHCHUH;

pemate TNPUKIAJHBIC 3a7a4d, B TOM YHCJE COIHATbHO-DPKOHOMUYECKOTO M
(bu3UYECKOro XxapakTepa, CpeJIcCTBaMU MaTeMaTUYECKOr0 aHaIu3a.
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10 KJIACC
Ha3zBanue KommuectBo OcHOBHbIE BU/IbI JIEATEIIBHOCTH
OcCHOBHOE COZIepKaHHE
paznena (TeMbl) 4acoB o0yyarommxcs
MHO0kecTBO 24 MHO0K€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YHCEIL. HaJI MHOYKECTBAMU U UX CBOMCTBA. MHOKECTBEHHBIH armnapar
MHOro4sEHHL. Juarpammel Diiniepa — Benna. JUISL OTIMCAaHUA X014 PELLIEHUs

PannoHanbHbIE ypaBHEHUS
Y HEPaBCHCTRBA.

CucreMnpl TUHEHHBIX
YpPaBHEHUH

[Ipumenenune TeopeTruko-
MHO>KECTBEHHOTO arrapara

JUISL pELICHUS 3a/1a4.

ParmonanpHubie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, MPOLICHTHI,
OCECKOHEUYHBIE TIEPUOIUUECKHE APOOH.
[Ipumenenue apooeit 1 NpoLeHTOB
JUISL PELICHUS TIPUKJIAHBIX 3a]1a4.
JlercTBUTENbHBIC YHUCIIA.
PannonanbHbIe M HppaliOHATBHBIE
gucia. ApupMeTHIECKrE Oneparun

C JEUCTBUTEIbHBIMU YUCIIAMU.
Moayib 1eMCTBUTEIBLHOTO YHCIA U €T0
cBoiicTBa. [TpubnmxEnubie
BBIUMCIICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUKCJICHU M.

MaTEeMaTHUYECKUX 3aJ1a4, a TaKXKe
pEabHBIX IPOLECCOB U SIBIICHUM.
OnepupoBaTh MOHATUSIMU
palMoOHAJILHOE YNCI0, OECKOHEYHAas
nepuoandecKas 1poob, MPOIIEHTHI;
HMppalMOHAIBHOE U ICCTBUTEIBLHOE
YUCIIO; MOZYJIb J€UCTBUTEIBHOTO
YHCJIa; UCIIOJIL30BaTh 3TU ITOHATUS
IIPY MPOBEACHUN PACCYKICHUN

U JI0Ka3aTeJIbCTB, IPUMEHSITh Ipo0OHr
Y TIPOLICHTHI I PEIICHUS
MPUKJIAJHBIX 3a7a4 U3 Pa3IUUHbIX
OTpacyiedl 3HaHUW U PEAIbHOM KU3HHU.
Hcrnons3oBaTh MPUOIMKEHHBIC
BBIUMCJICHUS, IPAaBUJIA OKPYTJICHUS,
MIPUKHUIKY U OLIEHKY pe3yJibTaTa
BBIUMCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LEIBIX

U IpOOHO-pallMOHATBHBIX YpaBHEHUN
Y HEPaBEHCTB. MHOTOWIEHBI OT OAHOU
IIEpEMEHHOU. JleneHre MHOroieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3zy. MHOrousneHsl ¢ nejibiMu
kod(ppunuentamu. Teopema Buera.
Pemenne cucrem JIMHEUHBIX
ypaBHEHU. MaTpuia CUuCTEMBI
JMHEWHBIX ypaBHEeHU. Onpenenurenb
MaTpHULbI 2X2, €ro TeOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TO
3HAUYECHUS; IPUMEHEHUE ONPEHACITUTEIIS
JUTSL pPELLIEHUS] CUCTEMbI JIMHEUHBIX
ypaBHEHUU. Pelienre npukiaaHbix
3a/1a4 C TOMOIIBIO CUCTEMbI IMHEUHBIX
YpPaBHEHUH

[IpuMeHSTh pa3InuHbIE METOABI
pelIeHus palMoHaIbHBIX U APOOHO-
palMOHANIbHBIX YPAaBHEHUM; a TAK¥KE
METO/]T MHTEPBAJIOB JIJI PEIICHUS
HEpPABEHCTB.

OnepupoBaTh MOHATUSIMUA MHOTOUJIEH
OT OJIHOW MEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOWIEH C OCTATKOM, TEOPEMY
besy u Teopemy Buera s pemienus
3aJad4.

OnepupoBaTh MNOHATHSIMU: CUCTEMA
JIMHENHBIX YpaBHEHUM, MaTpHUIIa,
ONPEAECIUTENIb MATPULIBL.
Hcnonb30BaTh CBOKCTBA
onpenenuTens 2 X 2 1Jig BbIYACICHHS
€ro 3Ha4€HUs, IPUMEHSTh
ONPEACTUTENH JUIsl PEIICHUS] CUCTEMBI
JIMHENHBIX YPABHECHUM.
MonenupoBaTh peajibHbIE CUTyallu!
C TIOMOIIBIO CUCTEMBI JIMHEMHBIX
YpPaBHEHUM, UCCIIEIOBATh
MMOCTPOEHHBIE MOJAENH C MTOMOIIBIO
MAaTpHI] U ONIPEAECTUTEIIEH,
MHTEPIPETUPOBATH NTOJTYYECHHBIN
pe3yJbTaT
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OyHKIMHU U TpaduKH.
CrenenHast (QyHKIMsS
C LIEJIBIM [TOKa3aTesieM

12

OyHKIMS, cIOCOObI 3a/1aHUs QYHKIIUH.
B3aumno oOpaTHBIE PYHKIIUMU.
Komnozunus pynknuii. I'padux
byHKIMU. DIeMEeHTapHbIe
npeoOpa3zoBaHus rpa@uKoB QyHKIUH.
O6nacTh onpeneneHus: 1 MHOKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkimm.
[TpomexyTKH 3HAKOIOCTOSIHCTBA.
YérHbple 1 HEUETHBIC (PYHKITUH.
ITeprognyeckue GyHKIIHH.
[IpomexyTKrn MOHOTOHHOCTH
byHKIMU. MakCUMyMbl 1 MUHUMYMBbI
dbyakuun. Hanbonpiiiee 1 HauMeHbIIIEe
3HaueHUEe (PYHKIHUU Ha TPOMEKYTKE.
JIuneiinas, KBajpaTuyHas ¥ IpoOOHO-
nuHenHas QyHKIUHU. DIIeMEHTapHOoe
HCCIIeIOBAaHUE U TTIOCTPOCHUE rpaduKoB
ATUX (DYHKLIMIA.

Crenens C LeNbIM ITOKA3aTEIEM.
bunom HeroToHa.

CrenenHas pyHKIUS ¢ HATYPAIbHBIM
U LeIbIM nToKaszaTeneM. E€ cBolicTBa

1 rpaduk

OnepupoBaTh MOHATUSAMU: PYHKITHS,
CrIocOoO0bI 3a1aHMs (PYHKIIUU; B3AaUMHO
oOpaTHble (YHKIIUH, KOMITO3HUIIUS
byHkuui, rpaduk GyHKUIKUH, 00JACTh
OTIPEICIICHHS] © MHO>KECTBO 3HAYEHUI
GbyHKUUU, HYJIH PYHKIUH,
IIPOMEKYTKHU 3HAKONOCTOSHCTBA;
JUHEWHas, KBaJlpaTuyHasi, TpoOHO-
JUHEWHAs U cTeneHHast PyHKLIUU.
BBINIOJIHATH 371EMEHTapHBIE
npeoOpa3zoBaHus rpapuKoB HYHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTh (DYHKIIUH,
NEPUOIUMYHOCTD (PYHKIIUU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
(GyHKIIMU, MAKCUMYMbl 1 MUHUMYMBbI
GbyHKIMHU, HAUOOJIbIIEE U HAUMEHbIIIEEe
3HaueHue (PYHKLIUU HA IPOMEKYTKE.
®opMyIHpOBaTh U UILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHOM,
KBaJpAaTUYHOU, JPOOHO-TMHEHHON 1
CTENEHHOW QPYHKIUH.

BripaxkaTs popmynamMu 3aBUCUMOCTH
MEXIY BETUYUHAMM.

3HaTh OMpeJICICHUE U CBOMCTBA
CTETIEHH C LEIBIM ITOKa3aTelIeM;
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NOAXOAAIYI0 (hOpMY 3aITUCH
JNENCTBUTENb-HBIX YHCEI Ui PEIICHUS
MPaKTUYECKUX 3a71a4 U MPECTaBICHUS
JTAHHBIX

Apudmernyeckuii KopeHb 15 ApudmeTnyeckuii KOpeHb DopmynupoBaTh, 3aIIUCHIBATH
N-0i CTENEHHN. HaTypaJIbHOM CTETIEHU U €T0 CBOMCTBA. B CUMBOJIMYECKOU popme
HppanmonansHele [IpeoOpa3zoBaHUsl YUCITOBBIX Y UCITOJIb30BaTh CBOMCTBA KOPHS
YPaBHEHHUS BBIPAXKEHNW, COAECP/KAIINX CTENIEHN N-oii cTeneHu A1 mpeoOpa3zoBaHuUs
U KOpHH. BBIPaKCHUU.
HppanmonanbHble ypaBHEHHS. Haxonuts pemennst uppalMOHAIBHBIX
OCHOBHBIE METO/BI PELLICHHUS YPAaBHEHHH C IIOMOILBIO
UPPALMOHAIBHBIX YPaBHEHUIA. PaBHOCWIBHBIX IIEPEXO0B WIH
PaBHOCUIIBHBIE IEPEXO/IBI B PELLICHUN OCYLLECTBIJISAS IIPOBEPKY KOPHEH.
UppAIMOHATBHBIX YPaBHCHUH. Crpoutb rpapuk GyHKIHH KOPHS
CpoiicTBa 1 rpaduk KopHs N-0H N-oli CTEeNeHN Kak 0OpaTHON
CTEIEeHH KakK (yHKIIMH 00paTHOMN JUIsl PYHKIIMU CTETIEHH C HATypajbHbIM
CTEIIEHU C HATypaJbHbIM ITI0KA3aTEIIEM MIOKa3aTeIeM
[TokazarenbHast GyHKIHS. 10 CreneHb ¢ palMOHAIBHBIM DopMyIHPOBAThH ONPEICICHUE

Iloka3arenbHble ypaBHEHUS

IIOKa3aTeseM U €€ CBOMCTBA.
[Toka3zatenbHast pyHKIHUS, €€ CBONCTBA
u rpaduk. Mcnons3oBanue rpaduka
(GYHKIIUU 71 pEIICHUs] YPAaBHEHUM.
[TokazarenbHble ypaBHEHUA. OCHOBHBIE
METO/bI PEUICHUS OKA3aTENbHBIX
YpPaBHEHUH

CTENEHHU C PAllUOHAIbHBIM
MOKA3aTEeJIEM.

BrimonHsTh mpeoOpa3oBaHus
YHUCJIOBBIX BBIPAXKEHUH, COJIEPHKALTUX
CTENEHU C PallMOHAIbHBIM
MOKA3aTEIIEM.

Hcnonb3oBaTh UG POBBIE PECYPCHI
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JUTSI IOCTPOEHUs Irpaduka
MOKa3aTeIbHOM (YHKIMU U U3YUYECHHUSI
€€ CBONCTB.

HaxoauTe permenus nokas3areIbHbIX
YpaBHEHUU

Jlorapupmuyeckas GyHKIHS. 18 Jlorapugm uncna. CoiicTBa JlaBaTh onpenenenue gorapupma
Jlorapudmuueckue norapudma. JlecaTuansie u qycla; AECATUYHOTO U HaTypaIbHOTO
ypaBHEHUS HaTypaJIbHbIE JTOTaPU(PMBI. Jorapugdma.
[IpeoOpazoBaHue BeIpaKEHUH, Hcnonb3oBaTh CBOMCTBA T0Tapu(MOB
coJiepKaIux JorapruMsbl. JUTs IpeoOpa3oBaHUs
Jlorapudmudeckas GyHKIUA, JorapuMUYECKUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Crpourts rpaduk orapudmuaeckoi
Hcnonb3oBanue rpaduka QyHKIIMN GyHKIMM KaK 00paTHOU
JUISL pelIeHUs] ypaBHEHU. K MTOKA3aTeIbHON U MCTIOIh30BaATh
Jlorapudmuyeckue ypaBHEHUSI. CBOICTBA JIOTapU(MUIECKON (YHKITUH
OCHOBHBIE METO/IbI PEIICHHSI JUTS peIIeHus 3a/1ad.
Jorapu(pMUYECKUX YPaBHEHUI. Haxonuts pemenus
PaBHOCUIIbHBIE IEPEXO/IBI B PEIICHUN Jorapu(pMUYECKUX ypaBHEHHA
JorapupMUUECKUX YpaBHEHHMA C TMOMOIIBI0 PABHOCHIIHHBIX MTEPEXO/I0B
WJIU OCYILECTBIISAS] IPOBEPKY KOPHEHN
Tpuronomerpudeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHC | [laBaTh ompeeneHus cuHyca,

BBIPAXKCHHA U YPABHCHUS

YUCIIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTAHT€HC YUCIOBOTO
apryMeHTa.

Tpuronomerpuueckas OKpyKHOCTb,

KOCHHYCa, TAHTE€HCA U KOTAHT'€HCa
YUCJIOBOTO apIyMEHTa; a TaKKe
apKCHUHYCa, apKKOCUHYCA U
apKTaHTeHca YHCIIa.
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OTIPEICIICHNE TPUTOHOMETPUUECKIX
(GYHKITUH 9HCIIOBOTO apTyMEHTA.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmybl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUH.
Petienue TpuroHoMeTpUYECKUX
YpPaBHEHUH

[IpruMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYITBI

JUTS IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHUI.
[TpumensTs GOpMYyITbI TPUTOHOMETPUHN
JUISL PEIIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUI

IlocnemoBareprHOCTH
U TIpOTpeccun

10

ITocaenoBaTeabHOCTH, CIIOCOOBI
3aJIaHus MTOCJIECI0OBATCIBHOCTEH.
Meton MaTteMaTU4ECKOW HHAYKIIHH.
MOHOTOHHBIE M OTPAHUYCHHBIE
nocuenoBaresnbHocTu. Mcropus
aHaim3a OCCKOHEYHO MAaJIbIX.
ApudmeTnyeckas u reoMeTpuyecKas
MPOTPECCHUU.

beckoneuno yobiBaroras
reOMETPHUYECKasi TPOTPECCHUS.
CyMmMma OecKOHEUHO yObIBarouiei
F€OMETPUYECKON ITPOTPECCHH.
JIMHEHWHBIN U SKCITOHCHIIMAJILHBIN
poct. Hucno e.

dopmyna CIOKHBIX MPOIEHTOB.
Hcnonbs3oBaHue mporpeccuu

JUISL pEIICHUS pealibHbIX 3a71a4
MPUKJIaJHOTO XapaKkTepa

OnepupoBaTh MOHATUSIMU
MOCJIEOBATEIBHOCTD, CITIOCOOBI
3a/IaHUs TIOCJIEI0BATEIbHOCTEH;
MOHOTOHHbBIE U OTPAaHUYEHHBIE
MOCJIEA0BATENILHOCTH; UCCIEA0BATh
MOCJIEI0BATEIIbHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCTb.
[Tonyuate npeacTaBiecHUE

00 OCHOBHBIX UJIESIX aHATU3a
OECKOHEYHO MaJIbIX.

JlaBatb onpenenenue
apuMeTUIECKON U TEOMETPUUECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apupMeTUUECKON U TEOMETPUUECKOM
MPOrPecCHy, HAXOIUTh CYMMY YICHOB
MPOTrPECCHH, & TAKKE CYMMY UJICHOB
OECKOHEYHO yObIBAIOIICH
r€OMETPUUYECKOM MPOrPECCHH.
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Hcnonp3oBaTh nporpeccuu

JUTS PEIIEHUS 3a]1a4 MPUKIATHOTO
XapakTep.

[TpuMeHsTh POPMYITY CIHOKHBIX
MPOLICHTOB JIJI PEIICHUS 3a7a4
13 peIbHON MPAKTUKHU

HenpepriBHbie QyHKIHH.
[IpousBoaHas

20

HenpepoiBHble QDyHKIINY U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToThI rpaduKoB (HYHKITHH.
CroiicTBa (hyHKITUN HEMPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBAJIOB

JUISL pELLIEHUS] HEPABEHCTB.
[IpuMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH U1 perieHus 3aaay.
IlepBas u BTOpas Npou3BOIHbBIE
¢ysknuu. Onpenenenue,
Te€OMETPUYECKUN U (PU3NIECKUI CMBICIT
MPOU3BOJHON. Y paBHECHUE
KacaTtelbHON K TpaguKy (PyHKIUH.
IIpon3BoHBIE 37IEMEHTAPHBIX
bynkiuit. [TporusBoaHast CyMMBI,
IPOU3BEICHUS, YACTHOTO U
KOMITO3ULIUU (DYHKIIHMA

OnepupoBaTh MOHATUSAMU: (PYHKITHS
HENPEPbIBHAs HA OTPE3KE, TOUKA
paspbiBa GYHKIIMU, aCUMITTOTA
rpaduka GyHKIIHUH.

[IpuMeHSTh CBOMCTBA HETPEPHIBHBIX
GbyHKUUN JUIs peleHus 3a1ay.
OrnepupoBaTh MOHATUAMU: IIEPBast U
BTOpasi MPOU3BOIHbIEC (PYHKIUU;
NOHUMAaTh (PU3HYECKUI U
F€OMETPUYECKHUI CMBICI POU3BOIHOM;
3aMUCHIBATh YPaBHEHHUE KacaTeIbHOM.
BbluncnsaTh nNpou3BOAHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOT'O U CIIOKHOU
byHKIUY.

N3y4aTe NpOM3BOAHBIE JIEMEHTAPHBIX
byHKIU.

Hcnonb30BaTh reOMETPUUECKUMN U
(U3UYECKHUI CMBICT MPOU3BOIHOM

JUISL pELLICHUS 3a/1a4
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IToBTOpenue, 06o01IEHNE, 5 OCHOBHBIE MTOHATHSI Kypca aJreopsl IIpuMeHATh OCHOBHBIE IIOHATHS Kypca
CUCTEMATHU3aLHsl 3HAHUI Y Ha4daJl MaTEMaTHYECKOr0 aHaJIN3a aJireOppl U Ha4ajl MaTEMaTU4ECKOrO
10 xnacca, 0000OUIEHNE U aHajau3a JUIl peuieHus 3anad
CHUCTEMAaTU3aLIUA 3HAHUN U3 pEAIbHOM KU3HU U IPYTUX
LIKOJIBHBIX PEAMETOB
OBLIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KJIACC
HasBanue KonnuectBo OcCHOBHOE coziepKaHue pa3zenna OcCHOBHBIE BU/IbI IEATEIIBHOCTH
pazzena (TeMbl) 4acoB (Tembl) oOy4Jaronmxcs
UccnenoBanne (pyHKImit 22 [IpumeHnenune npou3BOIHOM Crpoutb rpapuk KOMIIO3UIIUH

C TMIOMOIITLIO MPOU3BOTHON

K UCCJIEIOBAHUIO (PYHKITUI

Ha MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIETO U
HAaMMEHBILIETO 3HAYEHUSI HENPEPHIBHON
(yHKIMU Ha OTPE3KE.

IIpumeHnenune npon3BOIHON

JUTS HAXOKJIEHUSI HAWITYYIIIEero
pELIeHMs B IPUKIIAIHBIX 3a7a4ax,

IUI OIIPEETIEHUSI CKOPOCTH U
YCKOpPEHHMsI IpoLecca, 3aJaHHOTO
dbopmyroii unu rpaduKom.
Komnozunust pyHKIui.
['eomerpuueckue oOpa3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPJAMHATHOM
MJIOCKOCTH

(YHKIMHA ¢ TOMOUIBIO 3JIEMEHTAPHOTO
UCCJIEI0BAaHUS U CBOMCTB KOMIIO3UIIUH.
Crtpoutb reomeTpruuecKre 00paspl
YPaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM TIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO

JUI UCClIeI0BaHUS (DYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJbIlIee U HAUMEHbIIEe
3Ha4YeHUs (PYHKLIUU HENPEPHIBHON Ha
OTpe3Ke; CTPOUTH Tpaduku QyHKIIHIA
Ha OCHOBaHHUH MPOBEIEHHOTO
UCCIIEIOBAHUS.

Hcnonp30BaTh NPOU3BOAHYIO

JUI HAXOKJIEHUSI HAWJTYy4YIIIEeTO0
pElIeHMs B IPUKIAJIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/1a4ax,
JUISl OTIpEACIIEHUS] CKOPOCTH

Y YCKOpEHUs Ipoliecca, 3a1aHHOrO
bopmymoit umu rpapuKom.

[lomy4ats mpeacTaBiIeHHE
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O IPUMCHCHHUHU HpOHBBOI{HOﬁ
B PAa3JIMYHBIX OTPACIIAX 3HAHUU

[TepBooOpa3Has u uHTErpa 12 [TepBo0Opa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU
nepBooOpa3ubixX. [lepBooOpasHbie nepBooOpa3Has U OnpeaeaEHHbIN
aneMeHTapHbIX QyHkuii. [IpaBuia uHTerpan. Haxoauts mepBooOpasHbie
HAXOXKJIEHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (DYHKIIWHA U BEIYUCIISATH
HNurterpai. ['eomerpruueckuii CMbICI uHTerpain no popmyne Herotona—
MHTETpasia. Beruucienue Jleitbuuiia.

ONpEeNeIEHHOr0 UHTErpalia 1o HaxoauTs mutomaau niaockux Guryp
dhopmyne Herorona— JleliOHuia. 1 00BEMBI TEJT C TTOMOIIIBIO
[IpumeHnenue nHTETpana ONpeIeIEHHOr0 UHTETpaa.

JUTSI HAXOXJICHUS TITOIIAIeH 3HAaKOMHTHCS C MATEMATUYECKUM
MJI0CKUX (Uryp u 00bEMOB MOJIETTMPOBAHUEM Ha TIPUMEPE
r€OMETPUYECKHUX TEIL. T depeHInaIbHbIX YpaBHEHUIA.
[Tpumepsl perenuii [Tosy4yarts npencTaBiIeHUE O 3HAYEHUN
middhepeHInaIbHbIX YPaBHSHU. BBEJICHUS MTOHATHS UHTErpayia
MaremaTudeckoe MOJEIUPOBaHUE B Pa3BUTUU MAaTEMAaTUKU

peanIbHbBIX MPOIECCOB C MOMOIIBIO

muddepeHImanbHbIX YpaBHEHUN

I'padukn 14 Tpuronomerpruueckue GyHKIIMH, UX Hcnons3oBaTh HUGPOBBIE peCyPChI

TPUTOHOMETPUUYECKUX CBOICTBA U rpauKH. JUISl IOCTPOEHUSI TpauKOB

byHKIUH. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUIECKUX DYHKIMU U

TpuroHomeTpruueckue YPaBHEHUH C ITOMOILIBIO M3YYEHUS UX CBOMCTB.

HEPaBEHCTBA TPUTOHOMETPUUECKON OKPY>KHOCTH. Pemars TpuronomeTpuueckue
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Pemenne TpuroHoMeTpuueCcKux
HEPABEHCTB

YpaBHEHHS U OCYIIECTBIATH OTOOD
KOpPHEH C MOMOIIBIO
TPUTOHOMETPUUECKOU

OKPYKHOCTH.

[TpumenHsTh OpMYIIBI TPUTOHOMETPUHN
JUISl PEIIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnons3oBaTh UGPOBBIE peCYPCHI
JUISl TOCTPOEHMS ¥ UCCIIENOBAHNUS

rpaguKoB ¢ yHKIHMA

HppaunonanbHele,
II0KA3aTeJIbHbIC U
norapupMuyecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/BI PELLICHHUS
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHHS
UPPaLMOHAIBHBIX HEPABEHCTB.
['paduueckuie MeTO b pelIeHUs
MppalMOHaIbHBIX, I0KA3aTEIbHBIX U
norapu(pMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IpuMeHATH CBOMCTBA IOKA3aTENbHOU
U JIoTapuPMUIECKON QyHKITUI

K PELICHUIO NTOKA3aTEIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
Ob60cHOBaTH PaBHOCWJIBHOCTD
MIEPEXO/IOB.

Pemates nppanvonanbHbIe U
KOMOMHUPOBAHHBIE HEPABEHCTBA,

C IOMOILBIO PAaBHOCHJIBHBIX
IIEPEXOJIOB.

Hcnonb3oBaTh rpadyuuecKkre METO/IbI
Y CBOICTBA BXOJAIIUX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKITHIA

JUTSL pEILICHUS 3a/1a4u
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KommekcHbie yncia 10 Kommirekcubie uncna. Anredpandeckas | OnepupoBaTh HOHSATUAMMU:
U TPUTOHOMETpHYECKast OPMBI 3alUCH | KOMIUIEKCHOE YUCJIO U MHOXKECTBO
KOMIUIEKCHOTO YHCJIA. KOMIIJIEKCHBIX YUCEIL.
Apudmernueckue onepanun IIpencraBiaATh KOMILUIEKCHBIE YK CIIA
C KOMIUIEKCHBIMM YHCJIaMHU. B aJIreOpanvecKkon u
N300paskeHne KOMITJIEKCHBIX YUCE TPUTOHOMETPUYECKOU popme.
Ha KOOPJIUHATHOM INIOCKOCTH. BrinonssaTs apudmeTnueckue
®opmyna Myaspa. Kopau n-oii OIepaLyy C HUMHU.
CTEIEHH U3 KOMIUIEKCHOTO YHCJIA. N300paxkaTh KOMILJIEKCHbBIE YHCIIa
[IpuMeHeHnE KOMITJIEKCHBIX YU CEI Ha KOOPAMHATHOM TIOCKOCTH.
11 pereHust GU3NYECKuX U [Tpumensates hopmyny Myaspa u
r€OMETPUYECKHX 3a/1a4 NOJIy4aTh MPEACTABICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YUCJIA.
3HAKOMUTBCS C MPUMEPAMU
NPUMEHEHUS KOMILJIEKCHBIX YHCET
JUIS pELIEHUS] TEOMETPUYECKUX U
(bU3UYeCKHX 3a/1a4
HatypanpHble 1 Lenplie yucna 10 HatypanpHble u 1iebIe yncia. OnepupoBaTh MOHATUSMH:

[IpumeHeHue MPU3HAKOB JICTUMOCTH
nenbix uncen, HOJl u HOK, ocraTkos
10 MOIYJIt0, aliroputMa EBKina

JUISL PEIIEHUS 3a/1a4 B LIEJIbIX YUCTIaX

HATypaJIbHOE U 1I€JI0€ YUCJIO,
MHOECTBO HATYypaJIbHBIX U IEJIBIX
qucen.

Hcnonp30BaTh NpU3HAKU ACIIUMOCTH
LEJIbIX YHCEIT; OCTATKU 110 MOJIYJIIO;
HOJI u HOK HaTypaJIbHBIX YHUCET;
anroput™ EBxinna aiis pemeHus
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3aj1a4.

3anuchIiBaTh HATYpalbHbIE YHUCIIA

B Pa3JIMYHBIX TTO3UIIMOHHBIX CUCTEMAX
CUMCJICHUS

CucreMsl pallMOHAIIBHBIX, 12 CucreMa U COBOKYITHOCTb YPAaBHEHM. OnepupoBaTh MOHATUSAMU: CUCTEMA U
UPPALMOHAIBHBIX PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYITHOCTb YPAaBHEHUH U
NIOKa3aTEIbHbBIX CJIEICTBUSI. HEPABEHCTB; PEUIEHNE CUCTEMBI WIIH
1 Jlorapu(pMUyecKux OCHOBHBIE METO/bI PEILICHUS CUCTEM U | COBOKYIIHOCTH; PABHOCUJIbHBIE
YPaBHEHHM COBOKYITHOCTEH PAallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIIEICTBUS.
MppalMOHAIbHBIX, TOKA3aTENbHBIX U Haxomuts pemenus cucreMm u
Jorapu(pMUYECKUX YpaBHEHUII. COBOKYITHOCTEH LIEIIBIX
IIpuMeHenne ypaBHEHUM, CUCTEM U palMOHAJIBHBIX, UPPALNOHAIBHBIX,
HEPABEHCTB K PEILICHUIO MOKa3aTENbHBIX U JIOTapU(PMUUECKUX
MaTeMAaTUYEeCKHX 3a/1a4 U 3a7a4 YPAaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX OONacTel HAYKU U [IpuMeHTh CUCTEMBI YPAaBHEHUN
peanbHOM )KU3HU, UHTEPIIPETALIUs K PELIEHUIO TEKCTOBBIX 3a]1a4
IIOJIyYE€HHBIX PE3yJIbTaTOB U3 Pa3IMYHBIX o0nacTel 3HaHUM U
peanbHON XKU3HH; HHTEPIPETUPOBATh
IIOJIYYCHHBIE PEILICHHUS.
Hcnonps3oBaTh LU(ppoBbIE
pecypceel
3azauy Cc mapaMmeTpamu 16 PanvoHanbHbIe, HppallMOHAIIBHEIE, Be16upats cioco0 pemieHus

MoKa3aTelibHbIE, JIorapupMuuecKkue u
TPUTOHOMETPUUYECKHE YPABHEHHUS,
HEPABEHCTBA U CHCTEMBI

palOHAJIbHBIX, UPPALNOHAIBHBIX,
MOKAa3aTeNbHbIX, JOrapu(PMUUECKUX U
TPUTOHOMETPUUYECKUX YPaBHEHHN
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C IIapamMeTpaMu.
ITocTpoeHnue u uccienoBaHue
MaTeMaTU4YECKUX MOJIEIICH peaIbHbIX
CUTYyaLMi C IIOMOLIBI0 YPAaBHEHUH,
CHUCTEM YPABHEHUN U HEPABEHCTB

C mapamerpamu

Y HEPABEHCTB, COAEPKAIINX
MOZYJIV Y MTapaMEeTpPHI.

[TpumeHsTH rpaduueckue u
AHAJMTUYECKUE METOIBI I PELIEHUS
YPaBHEHUN U HEPABEHCTB

C mapaMeTpaMu, a TaKKe
uccnenoBanue GyHKIUNA METojaMu
MaTE€MAaTH4YECKOIO aHAJINA3A.

CtpouTs U uccienoBaTh
MAaTeMaTHUYECKUE MOJICIIN PEATbHBIX
CUTyalli C TOMOLIBIO YPABHEHU,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHUE, 0600IICHHE,
cucTeMaTHh3alus 3HaHUI

16

OcCHOBHBIC ITOHATHS U METOJIBI Kypca,
0000I1IEHNE M CUCTEMATHA3ALMAA 3HAHUI

MopnenupoBarh peajabHbIE CUTyalun
Ha SI3bIKE aJireOphl, COCTABIIATh
BBIPAKECHMUSI, ypAaBHEHMS!, HEPABEHCTBA
U X CUCTEMBI IO YCJIOBHIO 334U,
UCCIIEI0BATH [TIOCTPOEHHBIE MOJIENN

C UCIIOJIb30BaHUEM arrapaTa ajareopsl,
UHTEPHPETUPOBATH MOJYUECHHBIN
pe3yJbTart.

[TpumeHsaTs GyHKIUN

JUTSI MOJICITUPOBAHUS U UCCIIEIOBAHUS
pEaAIbHBIX IIPOLIECCOB.

Pewate nmpukiaaHble 3a0a4H,
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B TOM YHUCJIE€ COIUAILHO-
HKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBaAMU aireopbl
Y MaTEeMaTHYECKOro aHallu3a

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»

MNOACHUTEJIBHAS 3AIIMCKA

I'eoMeTtpusi siBsieTcss OAHUM U3 0A30BBIX KYPCOB Ha YpPOBHE CPETHETO OOIIETO
00pa3oBaHus, TaK KaK 00ECIIEYMBAET BOZMOKHOCTh N3YUECHUS IUCIUILUINH €CTECTBEHHO-
Hay4YHOW HAMpPaBICHHOCTH U MIPEIMETOB I'YMaHUTApHOTO LUKIa. [IoCKONIbKY Joruueckoe
MBIIIUIEHUE, (OPMHUPYEMOE TMpPU U3YYEHUU OOYYAIOIIUMUCA TMOHATHUMHBIX OCHOB
FEOMETPUHU, MPHU JIOKA3ATEIbCTBE TEOPEM M TOCTPOCHUU LEMOYKH JIOTMYECKUX
YTBEPKACHUMN MPU PEUICHUN F€OMETPUUECKHUX 3a/1a4, YMEHHUE BbIJIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO KUCIIOIb3YIOTCS MPU PEUIEHUHN 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3ajad.

Ilenr ocBoeHms mporpamMmbl ydeOHOTO Kypca «['eomerpusi» Ha yriryOI€HHOM
YpOBHE — pPa3BUTHE WHIWBHUAYAIHHBIX CIIOCOOHOCTEH OOYYarOMIMXCS MPU W3YUYECHUU
T€OMETPHUH, KaK COCTABJISIONIEH TIpeaMeTHON obnactn «MaTtemaTuka u HHGOOPMATHKA
yepe3 o0ecreyeHne BO3MOXHOCTH MPUOOPETEHUS U WCIONIb30BaHUS 00Jiee TITyOOKHX
r€OMETPUYECKUX 3HAHUHN U ICUCTBUH, CIEU(PUIHBIX TE€OMETPUH, U HEOOXOIUMBIX JIJIS
YCHEIIHOTO TMPO(ECCHOHATILHOTO 00pa3oBaHMs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTE€MAaTHKH.

[IpuopuTeTHBIME 3alayaMy  Kypca TeOMETpHH Ha yriayOoJ€HHOM YpOBHE,
PACHIUPSIIONIUMU U YCUITUBAIOIIUMHU KypC 0a30BOTO YPOBHSI, SIBJISIIOTCS

pacliupeHue NPEACTABICHUS O TeOMETPUU KaK YacTH MHUPOBOM KYJIbTYpPhl U
dbopMHUpOBaHUE OCO3HAHUS B3AMMOCBSI3H TEOMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE MPEACTABICHUS O TMPOCTPAHCTBEHHBIX (PUTYPaX KaK O BAKHEUIIINX
MaTeMAaTHYECKUX MOJEINSX, IMO3BOJISIONIMX OMUCHIBATH M HM3y4aTh PA3HbIC SIBICHUS
OKPY’KAIOLIEr0o MHUpa, 3HAHHWE MOHATUHWHOIrO ammapara no pasuaeny «CTepeoMmeTpusi»
y4eOHOTO Kypca r€OMETPHUH;

dbopMupoBaHUE YMEHHS BIAJETh OCHOBHBIMHU IMOHSATHUSIMH O MPOCTPAHCTBEHHBIX
durypax m uX OCHOBHBIMU CBOWCTBAaMH, 3HaHHE TeopeMm, GOpMyl U yMEHHE
UX TPUMEHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBI M HAXOJUTHh HECTaHJAPTHBIE CIOCOOBI
peleHus 3a1ay;

dbopMupoBaHUE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJACIAX U B PEAUTHHOM MHPE
MHOT'OTPAaHHUKU U TeJa BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJCIIH;

dbopMupoBaHHME TIOHMMAaHHUS BO3MOXXHOCTH aKCHOMAaTUYECKOTO IMOCTPOEHUS
MaTEMaTUYECKUX TEeOopui, (GOpPMUPOBAHUE TIOHMMAHUS POJIM  AKCHOMATHKH MPU
IIPOBEJICHUY PACCYKICHUN;

dbopMupoBaHue yMEHHS BJIAJAETh METOJAaMU JOKA3aTeIhCTB W aJITOPUTMOB
pelIeHus, YMEHHUSI UX TPUMEHSTh, MPOBOJUTh JOKA3aTEIbHBIE PACCYKICHHUS B XOJE
pEeLIEHUs] CTEPEOMETPUUECKUX 3a/lad U 33Jay C MPAKTHUYECKUM COJICPHKAHUEM,
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dbopMupoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTU JI0Ka3aTENbCTB MPU 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEP)KJICHUW M POJIM AaKCHUOMATUKU B TPOBENCHUU JIETYKTUBHBIX
pacCyXICHUN;

Pa3BUTHE M COBEPIICHCTBOBAHNE UHTEIJUICKTYAbHBIX U TBOPUYECKUX CITIOCOOHOCTEM
oOy4Jaronuxcsi,  [O3HABATENIbHOW  AKTMUBHOCTH,  HUCCJIENIOBATEIbCKUX  yYMEHHI,
KPUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmMupoBanue PyHKIIMOHAIBHONU TPAMOTHOCTH, PEJIEBAHTHON r€OMETPUN: YMEHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEN
B pCAIbHBIX KU3HEHHBIX CUTYyalMsIX M MPU MU3YYEHHH JIPYTrUX Y4YeOHBIX MPEIMETOB,
MPOSIBJIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEU, MOACIUPOBAHUS PEATbHBIX CUTYaIIUMH,
MCCJIeIOBaHUS MIOCTPOCHHBIX MOJIENEH, HHTEPIIPETAIIUU TTOJYYEHHBIX Pe3yIbTaTOB.

OCHOBHBIMHM ~ COJIEp)KATEIIbHBIMU ~ JIMHUSIMU ~ y4yeOHOro Kypca «IeomeTpus»
B 10-11 «maccax sBustoTcs: «lIpsmple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukmn», «Tena BpamieHus», «BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY,
«/IBM>KeHUs B IPOCTPAHCTBEY.

ChopmynupoanHoe B DPI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIX T'€OMETPUHU Ha YyriayojséHHOM ypoBHe oOydenus B 10-11
KJlaccax, OTHOCUTCA KO BCEM COJEpKaTelIbHbIM JIMHUSIM y4eOHOTO Kypca, a
dbopMUpOBaHUE JOTUYECKUX YMEHHUI pacrpeiesieTcsi He TOJIbKO MO COAep>KaTeIbHbIM
JUHUSAM, HO U 1o rojgaM oOydenus. CojaepkaHue o0pa3oBaHUs, COOTBETCTBYIOIIEE
OpEeIMETHBIM  pe3ynbTataM  ocBoeHHmss  DemepanbHON  pabodeil  MporpamMmbl,
pacrnpeiei€éHHbIM 10 TojaM O0Yy4YeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHIMIHAIBHBIM  BOIpocaM oOydarouigecss oOpalaiuch
HEOJIHOKPATHO. DTO MO3BOJIIET OPraHU30BaTh OBJIa/ICHUE TEOMETPUUECKUMU MOHSATUSIMU
U HaBbIKAMU TIOCJIEIOBATEIbHO M IMOCTYNATEIbHO, C COOJIIOJICHHEM TMPUHIHUIIA
IIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPUYECKHX
NPEJCTABICHUN OOYYarOIMUXCs, pacmupsisi W yriyonss e€, oOpasys MpodHbIe
MHO>KECTBEHHbBIE CBSI3U.

[lepexon kK M3y4eHUIO TEOMETPUHN Ha YTIYyOIEHHOM YPOBHE TTO3BOJISET:

co31aTh YCIoBUS sl AuddepeHITHaul 00yUeHUs, TOCTPOSHUS WHIUBUTYTbHBIX
o0Opa3oBarebHBIX MpOrpaMM, OOECNeUUuTh YIIIYyOJIEHHOE H3YYEHHUE TIeOMETPUUKAK
cocTaBisitolIed yueOHOro npeamMera «MaTtemaTukay;

NOJTOTOBUTHh OOYYArONIMXCSl K MPOJOJDKEHUIO M3YYEHHUS MATEeMATUKU C y4ETOM
BbIOOpa Oynymie mnpodeccun, obecrieurnBas MPEEMCTBEHHOCTh MEXJY OOIUMU
npodecCUOHAIbHBIM 00pa30BaHUEM.

Ha m3yuenue yueOHoro kypca «I'eomeTpus» Ha yriayOJIeHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 wvaca (3 yaca B Hememo), B 11 kmacce — 102 waca (3
gaca B HEJIETII0).

38



denepanpHas padodas nporpamma | Matemaruka. 10-11 kmaccer (yriyOa€HHBIH ypOBEHB)

COJEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsimble U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHS cTepeoMeTpuu. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MOCTPOEHUHN CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHne NpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOIIHECH,
IapajulesIbHble M CKpeluBaromuecs npsMble. [Ipr3Haku CKpeIMBAIOMUXCA NPSIMBIX.
[TapamienbHOCTh NPAMBIX M IIOCKOCTEH B IIPOCTPAHCTBE: IAPAJUICIIBHBIE IPSIMBICB
IIPOCTPAHCTBE, NAPAJUIEIIBHOCTh TPEX MPSAMBIX, IAPAUICIIBHOCTh IPSIMOM U IIJIOCKOCTH.
[TapamnensHOoe M LIEHTpaJibHOE NPOEKTUpOBaHUE, H300pakeHue ¢uryp. OCHOBHbIE
CBOMCTBAa MNapajUIeIbHOTO NpPOEKTUpoBaHus. M3o00pakeHune ¢uryp B napajienbHON
IIPOCKUHMU. YIJBl C COHANPABICHHBIMU CTOPOHAMM, YIOJI MEXKAY IPAMBIMU
B IpocTpaHcTBe. llapajiesbHOCTh IIIOCKOCTEN: MapallieabHbIE INIOCKOCTH, CBOMCTBA
napajieNbHbIX MockocTel. IlpocTeitmue nmpocTpaHCTBEHHBIE (PUTYpBI HA MIIOCKOCTH:
TETpa’Ap, MAPAIIIENETHUIIE]T, TOCTPOCHUE CEYEHUN.

[leprieHIUKYISIPHOCTh MPSAMOW M IUIOCKOCTH: NEPHEHAUKYISPHBIE IPSMbBICB
IIPOCTPAHCTBE, NMPSAMBIC MAPAJIIEIBHBIE U NMEPNEHIMKYISPHBIE K IUIOCKOCTH, IPU3HAK
NIEPIECHINKYJIIPHOCTH TPSAMOU M IUIOCKOCTH, T€OpeEMa O IPSAMOM IEPIEHAMKYISIPHOU
wiockoctd.  OpToroHanapHOe MpoeKkTupoBaHue. [lepneHauKysIssp W HaKJIOHHBIE:
pPacCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT IIPSAMOU J0 IJIOCKOCTH, IIPOCKLINS
burypsl Ha IIJIOCKOCTb. IleprieHIUKYIIAPHOCTH IIJIOCKOCTEN: IIPU3HAK
NIEPIIECHIUKYJIIPHOCTHU JIBYX IUIOCKOCTEHN. Teopema o TpEX nepneHauKyispax.

VYTIibl B IIPOCTPAHCTBE: YIOJl MEXAY NPAMON U IUIOCKOCTBIO, JBYI'PAHHBIM YIoOl,
JIMHEWHBIA yroj ABYTPAaHHOTO yria. TpE€XrpaHHbli U1 MHOTOrpaHHbIe yribl. CBOMCTBa
IJIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBONCTBA IUIOCKMX M JABYI'PAHHBIX YIJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yTJa.

MHororpaHHuKHu

Buapl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yrosibHasg npusma,
npsiMasi M HAKJIOHHAs TMpPU3MbI, OOKOBasi U TOJIHAs TMOBEPXHOCTb IPU3MBI.
[Tapannenenuren, TpsSAMOYTOJIbHBIN apajuIeNICUIIEe] U €ro cBoMcTBa. KpaTyaime mytu
Ha IOBEPXHOCTHM MHororpaHHuka. Teopema Oiinepa. [IpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yronapHas mupamuja, MpaBUIbHAS U YCEUEHHAS] MHPAMUIBI.
CpoiictBa pEébep © OOKOBBIX TpaHEW MpaBWIbHOW muUpamuabl. [IpaBuibHbBIE
MHOTOIDAaHHUKHU: IIpaBUJIbHAs IIpU3Ma W I[paBUIbHAS IMpaMHUAa, [PaBUJIbHAA
TpeyroJibHas MUpaMua U MpaBUJIbHBIN TeTparap, Ky0. [IpeacraBienne o npaBUIbHBIX
MHOTOI'PAaHHUKAX: OKTa’3p, JOJECKAdIP U UKOCAIP.

Boluucienue 31eMeHTOB MHOTOIPAaHHHUKOB: p&Opa, AuaroHanu, yriel. [lnomans
OOKOBOW MTOBEPXHOCTH U MOJHOMN MOBEPXHOCTH MPSIMOU MPU3MBI, TJIONIAh OCHOBAHHIA,
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Teopema 0 OOKOBOM MOBEPXHOCTU MPAMOM mpusMbl. [lnomnians 60KOBOH MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON MUPAMUJIBI, TEOPEMA O IJIOMIAIA YCEUEHHOW MUPAMUIBI.

CummeTpuss B TOPOCTPAaHCTBE.  DJEMEHThl  CUMMETPUHM  IPABUIIbHBIX
MHOTOrpaHHUKOB. CHUMMeTpusi B MNPaBUJIBHOM MHOTOIPAHHHMKE: CHMMETPHS
napajuielenuneaa, CUMMETPUs MPAaBWIbHBIX MPU3M, CHUMMETPHUS MPABUIbHOU
U PaMUJIbIL.

BekTOpbl H KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJEBOIO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE W MPOTUBOIOJIOKHO HAIPABICHHbBIC
BEKTOpbI. PaBEHCTBO BEKTOPOB. JIEHCTBHS C BEKTOpPAMH: CJIIOKEHHE MW BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHO>K€HHE BEKTOpa Ha uuciio. CBoHCTBa
CJI0KeHUs BEKTOpOB. CBOMCTBa YMHOKEHHUS BEKTOpa Ha uKciio. [loHsTHE KOMITIaHApHbIE
BeKTOphI. [IpH3HaK KOMIUIAaHApPHOCTH TPEX BEKTOpOB. lIpaBwio mnapamienenunena.
Teopema 0 pa3noKEeHUH BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BeKkTopaM. [IpsiMoyrosibHas
CHCTEMa KoopJauHAT B mpocTpaHcTBe. KoopauHatel BekTOopa. CBS3b  MEXKIY
KOOpJIMHATAMH BEKTOpa M KOOPJWHATAMHU TOYEK. YTOJ MEXKAY BeKTopamu. CKaIsipHOE
MIPOU3BEJICHUE BEKTOPOB.

11 KJIACC

Tesa BpameHus

[TonsaTus: muIMHAPUUECKas MOBEPXHOCTh, KOHMYECKas IOBEPXHOCTh, chepruueckas
MOBEPXHOCTh, oOOpasyrolue MoBepxHocTe. Tenma BpameHus: LWIMHAP, KOHYC,
yCeu€HHbI KOHYC, cdepa, map. B3aumHoe pacrnosioxkeHue c@epbl U IIIOCKOCTH,
KacarebHas INIOCKOCTh K cepe. M300paxkeHue Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka
HUIMHIpa U Konyca. Cummerpus cepsl U mapa.

O0béM. OcHOBHBIC CcBOMCTBAa 00BEMOB Tell. TeopeMa 00 00bEME MPSIMOYTOIHBHOTO
napayienenunena u cieactBus u3 He€. OOBEM NpSIMONW W HAKIOHHOW MPHU3MBI,
MUINHAPA, TUPaMUIbl U KoHyca. O0bEM 11apa 1 mapoBOro CerMeHTa.

KomMOunaruu Ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BiucanHas B UIUHID,
omnucaHHas okoJsio nunuHapa. [lepeceuenue chepsl 1 mapa ¢ mwiockocteio. Kacanue mapa
U cepbl WIOCKOCThI0. [IoHATHE MHOTOTpaHHMKA, OMUCAHHOTO OKOJIO cdepsl, chepsl,
BITMCAHHOW B MHOTOT'PAHHHK WJIHM TEJIO BPAI[CHHUS.

[Tnomaapr MOBEpPXHOCTH IUIIMHIPA, KOHYCa, IToMaab chepsl u e€ uacteid. [logodue
B npocTpaHcTBe. OTHOIIEHUE O0BEMOB, TUIOMIAACH MOBEPXHOCTEH MOAOOHBIX (UTYD.
[IpeoOpazoBanue  momoOusi, romMoTeTus.  PemeHne 3agad  Ha  IUIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceyeHuii MHOTOTPAHHUKOB U TENl BpallEHUS: CEUYCHUS UUIMHIpA
(mapajuienbHO U NMEPIEHIUKYIISIPHO OCH), CEUeHUsI KOHYCa (MapasuieibHOE OCHOBAHUIO U
MPOXOAIIEE YEpPE3 BEPIIMHY), CEUCHUS IIapa, METOAbl MOCTPOEHUS CEYEHUMN: METOJ
CJIEIOB, METOJI BHYTPEHHETO MPOSKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MITOCKOCTH.
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BeKTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpaHcTBe. Onepauuu HajJ BEKTOpamMHu. BEKTOpHOE yMHOMKEHHE
BeKTOpoB. CBoiiCTBa BEKTOPHOrO YMHOXeHUs. lIpsmoyronbHas cucTemMa KOOpAUHAT
B nnpocTtpanctBe. Koopaunarel Bekropa. Pasnoxenue Bekropa o 6asucy. Koopaunatao-
BEKTOPHBIM METOJ| PU PEIICHUH F'€OMETPUUECKUX 3aa4.

JABUKeHNs1 B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OroopakeHus. J[Bmkenus u paBeHcTBO duryp. Oomme
CBOMCTBA JBW)XCHWH. BUIbl JBWKEHUN: NApAJUICIbHBIA IEPEHOC, LEHTpaJbHAsA
CUMMETpHUsI, 3€pKajbHas CHUMMETpHUs, MOBOPOT BOKpyr mpsiMoi. IIpeoOGpazoBaHus
noao6us. [lpsimas u cepa Diinepa.

INPEAMETHBIE PE3YJIBTATBI

K konny 10 ki1acca oOyyaromuiicss HAyquTCS:

CBOOOJ/IHO OTIEpUPOBATh OCHOBHBIMH MOHATHSAMH CTEPEOMETPUH TIPU PEIICHUH
3a/1a4 ¥ MPOBEICHUH MaTEeMAaTHUYECKUX PACCYKICHU;

NPUMEHATh aKCHOMBI CTEPEOMETPUU M CJICACTBHS W3 HHUX TIPU PEIICHUH
TeOMETPUYECKUX 3a/1aY;

KJIacCU(UIIMPOBATh B3aMMHOE  PACIIONIOKEHHWE TPSAMBIX B  TPOCTPAHCTBE,
TJIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

cBOOO/IHO ONIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMU C YTJIaMH B MPOCTPAHCTBE:
MEX Y MPSMBIMH B MIPOCTPAHCTBE, MEKTY MPSMOM U TUIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH OHITHUAMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

CBOOOJHO pacmo3HaBaTh OCHOBHBIC BUILI MHOTOTPAHHHWKOB (MIPU3Ma, MUpaMHUA,
MPSIMOYTOJBLHBIN TTapalJIeNIenue, Ky0);

KJ1acCu(UIIMPOBATH MHOTOTPAHHHUKY, BEIOUpAss OCHOBAHUS JUIS KIaCCU(UKAIINH;

CBOOOJIHO OTIEPHPOBATH MOHSATUSMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTHIO;

BBITIOJTHATH TApAJUICIIbHOE, IEHTPAIbHOE M OPTOTOHAIBHOE MPOSKTUPOBAHUE PUTYD
Ha TUTOCKOCTD, BBITIOJIHITH N300pakeHus (PUryp Ha TUIOCKOCTH;

CTPOUTh CEYCHHS MHOTOTPAHHUKOB PA3IMYHBIMH  METOJAaMH, BBIIOTHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIUMCIISITh TUIOMAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MHpaMUIa),
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO ONEPUPOBATH IMOHATUSIMH: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IICHTP, OCh ¥ TNIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJTHO  OMEPHPOBATH  TOHITHSIMH, COOTBETCTBYIOIIMMU  BEKTOpaM |
KOOpJIMHATAM B ITPOCTPAHCTBE;

BBITIOJTHSTH JICHCTBHSI HAJl BEKTOPaMH;

permarh 3a/Ja4yu Ha J0Ka3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHWA W HAaXOXKJICHHE
TCOMETPUYCCKUX  BEIMYMH, TPUMEHSS M3BECTHBIC METOJbl IPU  PEIICHUH
MaTEMaTHYECKUX 3a71a49 IMOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;
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OPUMEHATh  MPOCTEUIINE  MPOTPaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUUECKHUX 3a/1a4;

U3BJIEKaTh,  NPEOOPa3OBBIBATH U UHTEPIPETUPOBATH UH(}OPMAIUIO0
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PUrypax, NPEACTABICHHYIO Ha 4YepTexkax u
PUCYHKAX;

NPUMEHSTh TOJIYYEHHbIE 3HAHUSI Ha MPAKTUKE: CPaBHUBATh U AHAIMU3UPOBATH
peanbHbIe CUTYallMU, NMPUMEHSITh H3YYECHHBIE MOHATHS B IMPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu chOpMYITUPOBAHHON MPOOIIEMBI, MOJICTUPOBATh PEaIbHbIE CUTYallUH Ha
A3bIKE TE€OMETPHM, HCCIENO0BAaTh IOCTPOEHHBIE MOJEIA C  HUCIHOJIb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOpEM, annapara ajareopsbl, peraTh NpakKTHUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKIECHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MPEICTaBICHU 00 OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu (PyHJaMEHTa Pa3BUTHSI TEXHOJIOTHUH.

K konny 11 kiacca oOyyaromuiicss HAyqUTCs:

CBOOOJTHO OTEpUPOBATH MOHATUSIMH, CBI3aHHBIMU C [IMJIMHIPUYECKOMN, KOHUYECKON
U chepuuecKkoil MOBEPXHOCTIIMHU, OOBSICHATH CIIOCOOBI TTOTYUYEHHS;

OTIEPUPOBATH MOHSATHUSIMH, CBI3aHHBIMU C TEJIaMH BPAIIEHHUS : IUJTUHIPOM, KOHYCOM,
chepoit u mapow;

pacrmo3HaBaTh Telia BpameHus (MIIHHIP, KOHYC, cdepa U map) u O0bSICHATD
CIOCOOBI MOTYYEHUS TEJ BPAIICHNUS,

KJIacCU(UIIMPOBATH B3AUMHOE PACIIONIOKEHUE CPEPHI U MIIOCKOCTH;

BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJNl BpallleHHs, 00bEMBI U
IJIOIIA/IA TOBEPXHOCTE MHOTOTPAHHMKOB W TEJ BpAICHUS, T€OMETPUYECKUX TEJC
MpUMEHEHUEM (POpMYT;

CBOOOJIHO OTNEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C KOMOUHAITUSIMU TEJT BPAIlCHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIUCAHHBIN B c(pepy U OMHUCAHHBIA OKOJIO CheEephl,
ctepa, BucaHHas B MHOTOTPaHHUK WJIU TEJIO BPAIllCHHUS;

BBIYUCIIATh COOTHOIICHHUS MEXIY IUIOMAIMU TOBEPXHOCTEH H 00BbEMamu
IMOJOOHBIX TEJI;

n300paxaTb M3ydaeMble (DUTYPHI, BBIMOJHITh (BHIHOCHBIC) TUIOCKHE YEPTEKHU U3
PUCYHKOB MPOCTHIX 00bEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUEHUS TEI
BpallECHUS;

U3BJIEKAaTh,  UHTEPIPETUPOBATH u peoOpa3oBbIBATH nH()OPMAITUIO0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha dYepTexkax u
PHUCYHKaX;

CBOOOTHO OTIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPaAMU,

3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JEKAPTOBOW CUCTEME KOOP/IMHAT;

pelaTth reoMETPUYECKUE 3aJayd Ha BBIYUCICHUE YIJIOB MEXIY MPSMBbIMH U
MJIOCKOCTSIMHM, BBIYMCIICHHUE PACCTOSHUM OT TOYKHA JI0 IJIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PELICHUY;
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CBOOOJTHO ONEPUPOBATH MOHATUAMH, CBI3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM;

BBITIOJIHATDh U300paKE€HUsI MHOTOIPAHHUKOM M TeJl BpallleHUs! MpU NapajielbHOM
nepeHoce, IeHTPAIbHON CUMMETPHUHU, 3€pKaTbHON CUMMETPUHU, TIPU MOBOPOTE BOKPYT
npsIMOM, TpeoOpa3oBaHuUs MOI00US;

CTPOUTH CEUYEHUSI MHOTOTPAaHHUKOB U TEJ BpAIICHUS: CEYEHUS UWIUHApA
(mapajuienbHO U MEPIEHIUKYISIPHO OCH), CEUEHUsI KOHYca (MapalijieIbHOE OCHOBAHUIO U
MPOXOJSIIEE YEPE3 BEPILUHY), CEUEHUS 111apa;

UCIIOJIb30BaTh METO/bI MOCTPOEHUS CEUYCHUI: METOJ| CJIEJ0B, METO/I BHYTPEHHETO
MPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH IIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS,

NPUMEHSTh TeoOMEeTpUuecKre (akThl ISl PElICHUs CTEePEOMETPUYECKUX 3ajad,
MPEANOJIAraloINX HECKOJIBKO IIAroB PELICHMS, €CJIM YCJIOBUS NPUMEHEHUS 3a/1aHbIB
SIBHOM M HEsIBHOU (opme;

pemiaTh 3ajlauyd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHMUYECKUX OTHOIICHUU M HAXOXKJCHUE
r€OMETPUUECKUX BEJIUYUH;

MPUMEHSTH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBbI
MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSTh TOJYyYCHHbIC 3HAHUSI HA MPAKTUKE: CPaBHUBATh, AHAIM3UPOBATH M
OIICHUBATh PealibHbIE CUTYallMU, IPUMEHATh U3YUYEHHbIC MMOHATHS, TEOPEMbI, CBOMCTBA
B TIpollecce TOMCKAa PEIICHWs MaTeMaTH4ecKd CGHOPMYITUPOBAHHOW MPOOIEMBI,
MOJEJIMPOBATh PEATbHBIE CUTYallMH Ha SI3bIKE T€OMETPHUU, UCCIIEIOBATh MTOCTPOCHHBIE
MOJIETIU C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITHH U TeopeM, ammapara aiareOpbl,
pemaTh MpakTUYECKUE 3a1a4t, CBSI3aHHBIE C HAXOKJIEHUEM IT'€OMETPUUECKUX BEJINYLH;

UMETh TPEICTaBIeHNs 00 OCHOBHBIX dTamax pa3BUTHSI TEOMETPUU KaK COCTaBHOU
yacTh PyHJaMEHTa Pa3BUTUS TEXHOJIOTHH.
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10 KJIACC
HasBanue KomuaectBo OCHOBHBIE BUJIBI JCSATEIHHOCTH
OcHOBHOE co/iep)KaHHe
pasnena (Tembl) Kypca 4acoB yYaIuXcs
BBenenue B crepeoMeTpuio 23 OcHOBHbIE IPOCTPAHCTBEHHbBIE OnpenensiTe TUIOCKOCTH Kak GUTYpY,

burypsi.
[ToHsTHA CTEpEOMETPUH: TOUKA,

npsiMasi, INOCKOCTh, POCTPAHCTBO.
OcHoBHBIE TTpaBUiIa U300paKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuIeIbHbIX
MIPSIMBIX (OTPE3KOB), CEPEAUHBI
OTpe3Ka.

[ToHsTHS: IEpeceKaroUecs MIOCKOCTH,
nepeceKaroIrecs npsMasi U IIOCKOCT;
MOJIyIPOCTPAHCTBO.

MHoOrorpaHHuKH, U300paXxeHue
MPOCTEUIITUX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBHIC
CJIEJICTBUS U3 HUX.

CriocoObI 3a1aHUS IPSIMBIX |
MJIOCKOCTEH B IPOCTPAHCTRBE.
O0603Ha4eHUsI IPSMBIX U TUIOCKOCTEH.
Ceuenus. 300pakeHre ceueHnit

B KOTOPOM BBINOJIHIETCS IIIAHUMETPHUSL.
Jlenate npocTenme JOrn4ecKue
BBIBOJIbI M3 aKCUOMATHKH IUIOCKOCTH.
[IpuBOAUTE MPUMEPHI pEATBHBIX
00BEKTOB, HI€ATN3AINEH KOTOPHIX
SABJISIFOTCS AKCUOMBI T€OMETPUMU.
N3y4aTh, NpUMEHATH IPUHITUIIBI
MMOCTPOECHUS CEUEHUM.

Hcnonp30BaTh AJIst TIOCTPOECHUS
CEUCHHUI METO/I CIIEJI0OB, METO/
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEPEHOCA CEKYIIEN MIOCKOCTH.
Pemate crepeomerpuyeckue 3aaauu:
Ha OIpENICIICHUE BUA CEYCHHUS U
HaXOXJICHUE €ro IUIOLIAIN.
AKTyanu3upoBaTh (HaKThl U METO IbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTUU.

Hcnosb30BaTh NpU peLICHUH 3a1a4
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nUpaMu/ibl, KyOa ¥ MPU3Mbl, KOTOpBIE
IPOXOJAT uepe3 ux péodpa.
N300paxxeHne nepeceyeHus
[IOJIy4YEHHBIX TIOCKOCTEM.
PackpammBanue noCTpOCHHBIX CEYECHUN
Pa3HBIMM I[BETAMH.

Meropn crnenoB s MOCTPOECHUS
cedyeHnil. CBoiICTBa nepeceyeHuit
MPAMBIX U TIOCKOCTEN. [locTpoeHune
CeUeHHUH B mUpaMuie, Kyoe 1o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIHCh [1ar0B
IIOCTPOECHUS.

IToBTOpEHNE IIIITAHUMETPHH.

Teopema 0 mponopHHOHAIBHBIX
otpeskax. [logobue TpeyroibHUKOB.
Teopema Menenas. Pacyérsl

B CEYEHHUSIX HAa BBIHOCHBIX YEPTEkKAX.
HcTtopus pa3BUTHs IITIAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIIHE MIIAHUMETPUUECKUE (PaKThI
Y METObI:

Teopembl Dasieca u

O MIPONOPLUHUOHAIIBHBIX OTPE3KAX.
ANTOpPUTM JI€JIEHUS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnast.

PaBHOOEIpEHHBIN TPEYTOIBHUK.
PaBHOCTOpPOHHMI TPEYTOIBHUK.
[IpsAMOYTONIBHBINA TPEYTOIBHUK.
CBoHCTBO cpeaHel TUHUN
TpeyronbHuKa. CBOWCTBO OMCCEKTPUCHI
yria TpeyrojpHuka. CBOMCTBO MEIHAH
TPEYroJIbHUKA.

[Ipu3Haku moo0us TPEYTroIbLHUKOB.
[Tonyyats npencraBiaeHus: 00
OCHOBHBIX ATallax pa3BUTHS F€OMETPUU
KaK COCTaBHOW 4acTH (pyHJIaMEHTa
Pa3BUTHUS TEXHOJIOTUMN

B3aumnoe pacrionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHoOe pacronoxeHue npsaMbIxX

B ipocTpaHcTBe. CKpemuBaromuecs
npsmeie. [Ipyu3Haku cKpenuBarommuxcs
MPSMBIX.

[TapannenbHble NpsMbIE

Knaccudunnposars B3auMHOE
PacIoIOKEHHUE MPSIMBIX

B IIPOCTPAHCTBE, WIUTFOCTPUPYS
PUCYHKaMH ¥ TIPUBO/IS IPUMEPHI
W3 pealbHOU KU3HMU.
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B pocTpaHcTee. Teopema

O CyILIECTBOBAHUH U €IMHCTBEHHOCTH
NPSIMOW MApaJIICIIbHOW TAHHOU
[IPAMOM, IPOXOIAILEHN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIS)KALIEH

Ha JaHHOM IPSIMOM.

Jlemma 0 nepecedyeHnM napajuIeIbHbIX
IPSAMBIX IIOCKOCTHIO. [lapaiuensHOCTD
TpEX NpsiMbIX. TeopeMa 0 TpEX
napajyIeIbHbIX TPSIMBIX.

Teopema 0 CKpeInBarOMUXCs MPAMBIX.
ITapanenbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NApaIEIIbHOIO
npoektupoBanus. M3o00paxenue
pa3HbIX (UTyp B MapajliebHON
IIPOCKIUU.

I{enTpanbHast IPOCKLUS.

VYroi ¢ coHanpaBIEHHBIMUA CTOPOHAMM.
Yroa Mex 1y NpsIMbIMH.

3ajauu Ha 10Ka3aTeIbCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE

C PacIoI0KEHUEM MTPSMBIX

B IIPOCTPAHCTBE

Jloka3bIBaTh TEOPEMY

O CYIIECTBOBAHUU U €UHCTBEHHOCTHU
MapajuieaIbHON MPSIMOU, IPOXOIAIIEH
yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kale Ha IPYrou MpsIMOU; JIEMMY

O MepPEeCceYeHU ! TIOCKOCTU ABYMS
napasuieIbHBIMU PSIMBIMU;, TEOPEMY

0 TPEX MapaylIENbHBIX IPSIMBIX.
Jloka3pIBaTh IIPU3HAK
CKPEILUBAIOIIUXCA MPAMBIX, TEOPEMY
O CKPEIIMBAIOIINXCS TPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YTJIOB C COHAMNPABIEHHBIMU CTOPOHAMH.
OOBSICHATH, UTO HA3bIBACTCS
napajieIbHbIM U LIEHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBIIIOJIHIETCS
MPOEKTUPOBAaHNUE (PUTYD HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajuieIbHOTO
MPOEKTUPOBAHUS.

N3o0paxath B mapajieabHON
MPOEKIUU Pa3Hble TEOMETPUUECKHE
(qurypsl.

Pewmate crepeomerpudeckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U UCCIEOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHHUEM MPSAMBIX
B IIPOCTPAHCTBE.
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ITpoBoANTh fOKa3aTENbHbBIE
paccyX/IeHus IpU peLICHUH
reOMETPUYECKUX 3a/1ay, CBSI3aHHbBIX
CO B3aMMHBIM PacloJIOKEHUEM
NPSIMBIX B IPOCTPAHCTBE.
CpaBHUBAaTh, aHAM3UPOBATDH U
OLICHUBATh YTBEPKJECHUS C LUEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIACHHI.
MopnenupoBaTh peajabHbIE CUTYALHH,
CBSI3aHHBIE CO B3AMHBIM
PacIoJIOKEHUEM MTPSAMBIX

B IIPOCTPAHCTBE, HA A3BIKE T€OMETPHH.
HccnenoBarh MOCTPOEHHBIE MOJEIN

C UCII0JIb30BAHUEM I€OMETPUUECKHUX
HNOHSATHUN U TEOPEM, almapaTa anreopsl,
IU(PPOBBIX PECYPCOB.

ITony4aTs nipeacraBieHue

0 HEHTPAJIbHOM IPOEKTUPOBAHUU

1 00 uctopuu padoT IO TEOPHUH
NEPCIEKTUBBI

[TapayierbHOCTB NIPSAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

IToHsTHA: MapauIeIbHOCTD NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3HaK nmapajuIeIbHOCTU NPSIMOMN U
iockoct. CBOMCTBA NapaIeIbHOCTH

Knaccudummposats B3auMHoe
PacmoJIOKEHUE MPSAMON U TNIOCKOCTH
B IIPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIINE PUMEPBI
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HpHMOﬁ H IIJTTOCKOCTH.
FQOMeTpI/I‘{eCKI/IC 3aJa4uu

Ha BBIYUCJICHHUC U JOKa3aTCJIILCTBO,
CBA3AHHBIC C TApaJICIIbHOCTBIO

NPSIMBIX U THIOCKOCTEMN B IIPOCTPAHCTBE.

ITocTpoeHue ceyeHus, NpoOXoasAIEro
yepes JaHHYIO MPSAMYIO Ha YepTexe U
MapAJLICIBHOTO APYTOM MPSAMOM.
Pacuér orHowmenui. [lapannensHas
MPOEKIINS, TPUMEHEHUE

JUIS TIOCTPOEHUS CEYCHUI Ky0a

U napajuiesienunesa.

CaoiicTBa napasuienenuneaa u Npu3Msl.

[TapayutenbHble mmockocTu. [lprusHaku
NapaJJIEIbHOCTH JIBYX IJIOCKOCTEH.
Teopema o nmapajuIeIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJAIIEH Yepe3 TOUKY, HE
IIPUHAAJICKALTYIO JAHHOM INIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBolicTBa mapajuIeIbHbIX INIOCKOCTEMN:
0 MapAJIIETBLHOCTHU MPSMBIX
IIEPECEUCHHUS IPU NIEPECECUEHUU JBYX
IapaJuIeNIbHBIX IJIOCKOCTEN TPETHEN;
00 OTpe3Kax MapaiebHbIX MPSMBIX,
3aKITF0YEHHBIX MEXTy MapajIeIbHbBIMU

U3 peaJbHON KU3HU.
@opMyIUpOBaTh OMPEIECIEHUE
MapajuiesIbHBIX IPSIMOM U INIOCKOCTH.
Jloxa3bIBaTh IIpU3HAK

0 MapajuIeJIbHOCTU IPSIMOU U
IJIOCKOCTH; CBOKCTBA MAapajuIeIbHOCTH
MPSAMOM U TIIOCKOCTH.

Pemars crepeomeTpruueckue 3a1aun
BBIYMCJIEHUS U I0KA3aTEIbCTBO,
CBSA3aHHBIE C ITAPAIIIETBHOCTBIO
IIPSAAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
Pemrats npaktudeckue 3amaqaun

Ha IIOCTPOCHUE CEYCHUH Ha YepTekKax
TeTpa’Apa U NapajyieienuIe/a.
Pemars crepeoMmeTpruyuecKkue 3a1auu,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHHUI
IIJIOCKOCTBIO.

[IpoBOANTH JIOTUYECKH KOPPEKTHBIE
JOKa3aTeNbHBIE PACCYKICHUS

IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4
CBA3aHHBIX C IAPAJUIEIILHOCTHIO
IIJIOCKOCTEH.

CpaBHUBATh U aHAJIU3UPOBATH
peanbHbIE CUTYallH, CBSI3aHHBIC

C IapaJIEIbHOCTBIO MPSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE;
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IIJIOCKOCTAMM, O IICPCCCUCHUU prIMOﬁ
C ABYM: IIapaJUICJAbHBIMU IIJIOCKOCTAMUA

MOICIINPOBATH PCAJIbHBIC CUTYAllHUH,
CBA3aHHBIC C ITapaJICIIbHOCTBIO
HpHMOﬁ N IINTIOCKOCTH B IIPOCTPAHCTBC,
Ha A3BIKC TrCOMETPUHU

[IepnieH AUKYIISIPHOCTH
MPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

IToBTOpenue: Teopema Iludaropa

Ha IJIOCKOCTH, TPUTOHOMETPUS
MPSMOYTOJILHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IpSIMOYTOJILHOTO
napauienienumeia. Berancnenue ymH
OTPE3KOB B KyO€ U IPSIMOYTOJIbBHOM
napasuiesienunee.
[lepnieHIUKYJISIPHOCTD MPSIMOM U
1ocKocTH. [Ipu3sHax
NEPIEHIUKYISIPHOCTH IPSIMOM U
miockocTu. Teopema o cyniecTBOBaHUU
Y €IUHCTBEHHOCTH MPSMOU,
MPOXOJAIIEH YePE3 TOUKY
MIPOCTPAHCTBA U TIEPIICHIUKYIISIPHOU
K II0cKOoCTH. [Inockoctu
MEePICHIUKYJIIPHBIEC UM TIpsiMast

B MHOTOTPaHHHKAX.
[leprieHIUKYJISIp U HAKJIOHHAS.
[TocTpoeHue neprneHaAuKysapa

13 TOYKH Ha IPSIMYIO.

Teopema o0 TpEX MEPNEHAUKYIAPAX
(npsimast u oOpaTHasi).

AKTyanu3upoBaTh (haKTbl U METO/IbI
IJJAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIMTH aHAJIOTHH.
@opMyIMPOBATh ONPEIETICHHUS:
MIEPIICHINKYJIIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEACIICHUE NPSIMOH,
IIEPIICHIUKYJIIPHOMU K TUIOCKOCTH.
JIOKa3bIBaTh: JIEMMY

O MEPIEHIUKYJIIPHOCTH JABYX
NapaJJICIbHBIX IPSIMBIX K TPETHEN
IPSIMOM; TEOPEMBI O CBS3U MEXKIY
MapajuIeIbHOCTBIO MPSAMBIX U UX
MEPIEHIUKYJIIPHOCTHIO K IIJIOCKOCTH.
JIoKa3bIBaTh: TEOPEMY, BBIPAKAKOLIYIO
MIPU3HAK NEPIEHIUKYIAPHOCTH IPSIMOI
Y IJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHUU U €IMHCTBEHHOCTHU
IIPSAAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO
TOYKY ¥ IEPIICHAUKYJIAPHON K TaHHON
IIJIOCKOCTH.

N3o00paxaTh B3aMHO
IIEPIICHIUKYJIISIPHBIE MPSIMYIO
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VYToi MeXly CKpelUBarOIUMUCS
npsiMbIMH. [ToMCK eprIeH MK YIISPHBIX
IIPSIMBIX C TIOMOLIBIO
MIEPIIEHIUKYJIIPHBIX TUIOCKOCTEN
OpTOoronaiabHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii kyoa, IPU3MBI,
MIPAaBWJIBHOW MUPAMUABI C IOMOULIBIO
OPTOTOHAJIBHOM MPOEKIHUH.
CummeTpus B IPOCTPaHCTBE
OTHOCHTEJIBHO IIIOCKOCTH. [1mockocTn
CUMMETPUN B MHOTOI'PaHHUKAX.
IIpu3Hak nepneHIuKyIIpHOCTH
IIPSAMOM U TUIOCKOCTH KaK CJIEICTBUE
cummerpui. [IpaBuiibHbIE
MHOTOI'PaHHHUKH

Pacuér paccrostHuil OT TOUKH

10 miockocTi. CnocoObl OMyCTUTD
MIEPIICHIUKYJISIPBl: CAMMETPHS, CABUT
TOYKHU 110 NapajuIeIbHOU NPSIMOM.
CrBur 1o HenapaJuIeIbHOU MPSMOU,
U3MEHEHHE PACCTOSHUMN

U IIOCKOCTb.
DopMyIIUPOBATH CBOMCTBO
NEPHEeHANKYJIISPa 10 OTHOIICHUIO

K IUIOCKOCTH.

[lonyyaTs npeacTaBiaeHUE O 3HAUCHUH
MePICHIUKYJIsApa Il Ipyrux odaacTen
Hayku ((pu3HKa, SHEPreTHKA, JTa3epHbIC
TE€XHOJIOTHH), B PEATBHON KU3HU
(TexHHMKa, OKpy>Karomas 00CTAaHOBKA).
JloKa3bIBaTh yTBEPKACHUS, CBA3aHHBIE
C IMPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HENEPNEHIUKYISIPHYIO K 3TOM MPAMOM.
JIoka3bIBaTh TEOPEMY O TPEX
MEPIICHIUKYJIAPAaX U TEOPEMY
oOpaTHYI0 TeopeMe 0 TPEX
MEPIECHINKYJIIApaXx.

[Tosmyuars pencraBiieHue

00 OPTOroOHAJIbBHOM MPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O IIPOCKIUU
TOYKH Ha NPAMYIO.

Pewmate crepeomMeTpuyeckue 3a1aum,
CBSI3aHHBIE C NMEPHEHAUKYIISIPHOCTHIO
MPSMOU U TIIOCKOCTH.

Pemiats npuknagHeie 3a0a4u,
CBSI3aHHBIE C HaXO0KJICHUEM
r€OMETPUYECKUX BEJIMYNH.
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Pemats crepeomerprdeckue 3a1auu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX MEPNEHINUKYIAPAX,
HAaXO0XKJIECHUEM PACCTOSHUU,
IIOCTPOCHUEM IIPOEKIIUN.

CpaBHUBATH U aHATIU3UPOBATH
YTBEPKICHUS C LEIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoOBaTh U MOJICTIUPOBATH

Ha SA3bIKE TEOMETPUU PEATTbHBIC
CUTYaIlMH, CBA3aHHbIC

C NEPIECHAUKYJISIPHOCTHIO IPSAMOM U
TUIOCKOCTH; MCCJIEN0BATH IIOCTPOCHHbIE
MOJICJIH, B TOM YMCIIE U

C MCTIOJIb30BAHHUEM arrapara ajareOpsl

VYTIbl 1 pacCTOSAHUSA

16

[ToBTOpEHUE: YTrOa MEX Y NPIMBIMUA
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: Yroa Mexay
CKPEIIMBAKIIUMUCA MPSIMBIMA

B IIPOCTpAHCTBE. [ eomeTpuueckue
METO/Ibl BBIYMCIICHUS YTIJIa MEXIY
MPSAMBIMU B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (haKTbl U METOJIbI
IJJAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIMTH AHAJIOTHH.
DopMynUpPOBaATH ONIPEACIICHUE
IBYTPAHHOTO yTJIA.

JIoka3bIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO YIJIA.
KnaccuduimpoBaTh A1ByrpaHHBIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAYCHON MEpBI.
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JIByrpansbliii yroia. CBOHCTBO
JIMHENHBIX YIJI0B ABYTPAHHOTO YIIA.
[lepnieHAMKYJIAPHBIE TNIOCKOCTH.
CBoiicTBa B3aUMHO NEPHEHANKYIISIPHBIX
mrockocren. [Ipusnak
MEPIIEHINKYJIIPHOCTH TIJIOCKOCTEN;
TE0-peMa O IPSIMOM NEPECEUEHUS IBYX
IJIOCKOCTEN MEPIIEHINKYIISIPHBIX
TPETHEN IUIOCKOCTH.

IIpsAMOYTONIBHBIN NTapaUIEIICIINIIEN;
Ky0; M3MepeHus, CBONCTBA
IIPSAAMOYTOJIBHOIO MTAPAIIJIEIICIIUIIE1A.
Teopema 0 qMaroHanu NPsAMOYTOJIbLHOIO
napaJiyIeJIeNUIEe A U CIEACTBUE U3 HEE.
CrepeomeTpudecKkre U IPUKIagHbIC
3a/1a4y, CBSI3aHHbBIC CO B3aUMHBIM
PACIIOIO0KEHUEM IIPSIMBIX U IJIOCKOCTH.
IToBTOpEHME: CKpeIUBaAIOLIUECS
IpsIMbIE, TTApAJUIEIIbHBIE TNIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
ITapa mapannenbHbIX INIOCKOCTEN

Ha CKPEIIMBAIOIIMNXCS IPSIMBIX,
PAcCTOSIHUE MEXIY
CKPEILIMBAIOIIIMHUCS IPAMBIMU

B IIPOCTBIX CUTYyaLUAX.

OnyckaHue nepreHIuKyIspoB,

DopMyJIHPOBATH ONPEIECIICHUE B3aUMHO
NEPIEHANKYJIISIPHBIX IIIOCKOCTEH.
JloKa3bpIBaTh TEOPEMY O MPU3HAKE
NEePHEHANKYISIPHOCTH IBYX
IIJIOCKOCTEH.

@opMyIMpOBaTh CIEACTBUE

(13 mpu3HAKA) O MEPHEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOPasi NEPICHINKYISIpHA
IIPSIMOM, IT0 KOTOPOM IIEPECEKAOTCS ABE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.
JIoKa3bIBaTh yTBEPKJIEHUS O €TI0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

U3 HEe€ 0 JUaroHaJsAX MPSMOYTOJIbHOTO
napajuiejenunesa.

Pemate cTepeoMeTpudeckue 3a1auu,
CBSI3aHHBIE C NTEPIIEHIUKYISIPHOCTD
IIPSIMBIX U IVIOCKOCTEH, UCIIOJIB3YsI
IJIaHUMETpUYECKHE (PAKThl U METOJIBI.
[IpoBOIUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYKICHUS IIPU
pELIEHNH T€OMETPUYECKUX 3a/1a4,
CBSA3aHHBIX C ITEPIECHINKYJIIPHOCTHIO
IIJIOCKOCTEH.

AHanmu3upoBaTh U MOJEINPOBATH

Ha SI3bIKE T€OMETPHUH PEAIbHBIE
CUTYalllH, CBSI3aHHBIE
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BBIYMCIIEHUE PACCTOSTHUM OT TOYKH
110 TOYKU; MPSIMOM; TNIOCKOCTH.
Brruuciienue paccTositHu MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

C IOMOIIBIO NEPIECHIUKYIISIPHON
IJIOCKOCTH.

TpéxrpaHHbIN yroJ, HEPaBEHCTBA
IUIsL TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopemMbl
KOCHHYCOB U CHHYCOB

JUTSL TPEXTPAHHOTO yriaa. DJI€MEHThI
chepruuecKoi TeOMeTpUH:
reoJIe3UYECKHE JIMHUU Ha 3emiIe

C NEPHEHAUKYISIPHOCTBIO MPAMBIX U
TUIOCKOCTEM.

HccenenoBaTh MOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCMHOJIb30BAHUEM
arapara ajareopsl.

Pemate npuknaaHeie 3aaauu,
CBSI3aHHBIE C HAXOXKJICHUEM
F€OMETPUUECKUX BEIUUNH

MHororpaHHuKH

CucremaTuzanus 3HaHUM:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
IIupamuga. Bunael nupamu.
[IpaBuiibHAs TUpaMHUIa.
[Tpusma. [Ipsimast u HaKJIIOHHAS
npusMsbl. [IpaBuinbHas npusmMa.
IIpsmoit napannenenunen,

MPSAMOYTOJIbHBIN MapajuieNenumne, Kyo.

Berinykibsie MHOrorpanHuku. Teopema
Ointepa. [IpaBuiibHbIE U
MOJIyIIPABUIIBHBIE MHOTOI'PAaHHHUKHU

PaboTath ¢ yueOHMKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUaHus,
KOMMEHTapHH.

AHanmM3upoBaTh PEIICHUE 33 Ia9H.
PrcoBaTh BBITTyKIJIbIE MHOTOTPAaHHUKH
C 3aJJaHHBIMH CBOMCTBAMU;
BOCCTaHAaBJIMBAThL OOIIHI BT
BBITTYKJIOTO MHOTOTPAHHHKA 110 IByM
€T0 TPOCSKIIHIM.

JloKka3bIBaTh CBOMCTBA BHIMTYKJIOTO
MHOTOTPaHHHKA.

PucoBath BBITTyKIIbIE MHOTOTPAaHHUKH
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C pa3HOM SUJICPOBOM XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH MOJTYYEHUS
pe3yJibTaTa Ipy BapbUPOBAHUU JaHHBIX.
JIoka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOIpaHHUKOB. [TmaHupoBaTh
MIOCTPOEHUE MTPABUIIBHBIX
MHOTOIPaHHHUKOB Ha TOBEPXHOCTSIX
JIPYTUX MPAaBUIBHBIX MHOTOTPAHHUKOB

BekTopsl B TpOCTpaHCTBE

12

IlonsATHE BEKTOpA HA TUIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa ¥ pa3HOCTh BEKTOPOB, MPABUIIO
napasuiesienumne/1a, YMHOXKEHHE BEKTOpa
Ha YKCJI0, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy Tpéx BEKTOPOB, HE JICHKAITUX
B OJTHOM TTIOCKOCTH.

CkangapHoe nIpou3BeCHUE,
BBIYMCIICHUE YTJIa MEXIY BEKTOPaMHU

B IIPOCTPAHCTRE.

[Ipocrenmme 3anaum ¢ BEKTOpaMU

AKTyau3upoBaTh PakThl U METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha MJIOCKOCTH U B IIPOCTPAHCTRBE;
KOMILJIaHApHbIE BEKTOPHI. [IpBOIUTH
puMepbl GU3NIECKUX BEKTOPHBIX
BCJIMYMH.

OcBauBaTh MpaBuUjia BHIMOJIHEHUS
JIEUCTBUU CJIOKEHHUS U BRIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpa

Ha YUCJIO.

JIoka3bIBaTh NPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

JIoKa3bIBaTh TEOPEMY O PA3I0KEHUN
J000ro BEKTOPA MO TPEM JTaHHBIM
HEKOMILUTAHAPHBIM BEKTOpPaM
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[ToBTOpeHue, 06001IeHNE
Y CUCTEMATH3aIns 3HaHUI

O6o0maroriee MOBTOPEHUE TTOHATHM
1 METOJIOB Kypca T€OMETPUH

10 kmacca, cucTemMaTu3anys 3HaHUH.
Nctopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TE€XHOJIOTUM

Pemars ctepeomeTprueckre 3aga4u
Ha JJ0Ka3aTeJIbCTBO MATEMATUYECKUX
OTHOILICHUM, HAXOXKJICHUE
r€OMETPUUECKUX BEJIUYUH (JUIHH,
YTJIOB, IJIOIIA/AeH, 00BEMOB).
Hcnonb30BaTh NpU peLIeHUN
CTEpPEOMETPUUECKUX 3a7a4
TIAaHUMETPUYECKHE (PAKThI U METOIBI.
[TpoBOANTH NTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKICHUS

[IPU PEIICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a/a4.
CpaBHUBATh U aHAJTU3HPOBATH
peanbHbIEe CUTYalluu U BBIABIISITh
BO3MOKHOCTb €€ MOJEIMPOBAHUs Ha
A3bIKE T€OMETPUHU.

MopaenupoBarh peasibHYI0 CUTYalUIO
Ha s3bIKE TEOMETPUH U UCCIIECIOBATh
MMOCTPOCHHBIE MOJIENIH, B TOM YHUCJIE U
C UCITI0JIb30BAaHUEM allapara anreopsl.
Hcnonb30BaTh KOMIBIOTEPHBIC
MpOrpaMMbl MPU PEIICHUU 3a/1au.
[Tonyuath npeacTaBieHUe O TEOMETPUU
KakK O Pa3BHUBAIOLIEHCS HAYKeE,
HCCIIEAYIOUIEN OKPYKAIOIINN MHUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMU,
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[IOMOTAIOIIEH PEIIUTh PEAIbHbBIC
YKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPHUU B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTH.
CpaBHUMBATh U AHAIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

Hcnonp3oBaTh UGPOBBIE PECYPCHI

HccnenoBaTh MOCTPOSHHBIE MOJIEIIH.

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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11 KJIACC
HazBanue KommuecTtBo OCHOBHBIE BU/IBI ICATEIHHOCTH
OcHOBHOE co/iepKaHue
paszena (TemMbl) Kypca 4acoB yUaIuxcs
AHanuTudeckas reoMeTpus 15 [ToBTOpEHUE: KOOPAMHATHI BEKTOPA AxTtyanu3upoBaTh (aKThl U METOJIbI

Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
CKAJIIPHOE TIPOU3BEJICHHE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEXKJy BEKTOPAMHU
B [IPOCTPAHCTBE. Y paBHEHUE IIPSMOW,
MIPOXOJALIEN YEPE3 JBE TOUKHU.
YpaBHEHHUE NIIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3KaX.
BekropHoe nnpousseaeHue. JInHeriHbIe
HEPABEHCTBA, JIUHENHOE
IIPOrPaMMUPOBAHUE.

AHanuTHYECKHE METO/IBI pacuéra
yIila MKy NPAMBIMU U IUIOCKOCTSAMHU
B MHOrorpanHukax. ®opmyna
pPacCTOSHMS OT TOYKH J0 IIJIOCKOCTH
B KOOpAWHATAaX.

Haxoxnenue pacCTosHUNA OT TOYKH
710 TJIOCKOCTH B KyO€ U MpaBUIIbHOMN
MApaMHUJIe

IUJIAHUMETPHUHU, PEJIEBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBOANTH ACUCTBUA C BEKTOpAMU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpPJAMHATAMHU.

BcnomMHUTE onpenenenne CKaasipHOro
YMHOKEHUS U €70 CBOMCTBA.
BpI4ucasTh ¢ MOMOIIBIO CKAIAPHOTO
YMHOKEHUS JUIMHBI BEKTOPOB, YIJIbI
MEXy HUMU, YCTAaHABJINBATh
MEPHECHAUKYJISIPHOCTh BEKTOPOB.
BriBOIMTH ypaBHEHUE IUNIOCKOCTH U
hopMyIly pacCTOSHHUS OT TOUKH

JI0 IJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJAUHATHBINA U BEKTOPHBIA METOIBI.
[TpoBOAUTH TOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKIACHUS

IIPU PEIIEHUU TEOMETPUUYECKUX 3aa4
Ha IIPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOT'O METO/IA.
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AHaJIM3UPOBATh U MOJICIIMPOBATH
Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYyalluH, CBA3aHHBIE BEKTOpaMU U
KOOpJMHATAMU.

HccnenoBaTh MOCTPOEHHBIE MOAENH,
B TOM YHCJIE U C UCIOJIb30BAaHUEM
amnrapara anreopsbl.

Hcnonb30BaTh KOMOBIOTEPHBIE
MPOTPAMMEBEI.

3HAKOMUTHCS C UCTOPUEH pa3BUTHUSA
MaTeMaTHKHU

[ToBTOpenue, 0600mEeHNE
U CUCTEMAaTHU3anus 3HAHUN

15

CeueHuss MHOIrOrpaHHHUKOB:
CTaHJAPTHbIE MHOTOI'PAHHUKH, METOJL
CJIEI0B, CTAHIAPTHBIE INIOCKOCTH,
[IEPECEUCHHUS IIPSIMBIX U INIOCKOCTEM.
ITapanienbHblie NPAMBIE U IITIOCKOCTH:
napaJlyIeIbHbIC CEYEHUS, PACUET
OTHOULICHUH, YIJIBI MEXAY
CKpELIMBAOIIUMUCS IIPSIMBIMHU.
IleprieHIUKYIISIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHJIaPTHBIE MTAPhI
MEPIICHIUKYJIIPHBIX INIOCKOCTEMN U
MIPSAMBIX, CHMMETPUHN
MHOTI'OIPaHHUKOB, TEOpEMA O TPEX
IIEPIICHINKYJIAPAX, BBIYMCIICHUSA JUINH

Ctpouth ceueHus.

Pemate crepeomeTpruuecKkre 3aaaun
Ha JI0Ka3aTeJIbCTBO MaTEMaTHYSCKUX
OTHOILICHUI, HAXO0XKACHUE
rCOMETPUYECKUX BEJTUYUH (JUTHH,
YTJIOB, IIOIIAAeH, 00BEMOB).
Hcnons3oBaTh npu penieHun
CTEPEOMETPUUECKUX 3a/1a4
ITIAaHUMETPUUIECKHE (PAKTBI U METOJIBI.
[TpoBOIUTE JTOTHYECKUA KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYKICHUS

P PELICHUH CTEPEOMETPUUYECKUX
3aj1a4.

CpaBHUBATh U aHAIU3UPOBATH
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B MHOT'OTpaHHHKAX.
[ToBTOpEHUE: IIOIIAAM
MHOTOYTOJIbBHUKOB, ()OPMYIIbI

VTSl IO, COOOpaskeHus
IOJ00HS.

[Tmomaay ceueHnii MHOTOrPaHHHUKOB:
IJIOIIAIM TTOBEPXHOCTEH, pa3pe3aHust
Ha 4aCTH, COOOpaxeHUs o100us

peaJibHbIE CUTYallUU U BBISIBIATD
BO3MOKHOCTb €€ MOIETTUPOBAHUS

Ha SI3bIKE TE€OMETPUHU.

MonenupoBaTh peanbHyIO CUTYaLUIO
Ha SI3bIKE T€OMETPUHU U UCCIIEA0BATH
MOCTPOEHHBIE MOJIENIH, B TOM YHCIIE U

C MICTIOJIb30BAHUEM arIapara aireOpsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOTpaMMBI IIPY PELIEHUH 3a4a4

O0BEM MHOTOrpaHHUKA

17

O0béM Tena. OObEM MPSAMOYTOIBHOTO
napajuiesienuIe1a. 3aaadn

00 y1BoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeomeTpruyecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO MapasuiesenuIie/a.
[IpuknaaHbie 3a71a41, CBI3aHHBIC

C BBIUHCIIEHUEM 00bEMA
IPSIMOYTOJILHOTO MapasuiesenuIie/1a.
OO0BbEM NpAMON MTPU3MBI.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BBIYUCIEHUEM 00BEMOB
npsMou npusmel. [Ipuknagaeie
3aJ1a4y, CBI3aHHBIE ¢ 00BEMOM
IIPSIMOU ITPU3MBI.

CB00OIHO ONIEPUPOBATH MOHATUSIMU
00BEM Tena, 00bEM IPIMOYTOIBHOTO
napajuiejenunesaa.

@opmMynMpPOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3biBaTh TEOpEMY 00 00bEME
MPSMOYTOJILHOTO TIapaJljIeIeHIe A,
CJIIEJICTBHUS U3 HEE.

Pa3pesaTh MHOTOrpaHHUKH,
MepEeKJIaIbIBaTh YaCTH.

Pemats cTepeoMeTpuieckue 3a1a4u,
CBSI3aHHBIC C BBIYUCIICHHEM 00bEMaA
MPSIMOYTOJIBLHOTO MapaJiieenumena,
MIPU3MBEI.

CpaBHUBATh M aHATM3UPOBATH
YTBEPKICHUS C TIEJIbIO BHISBICHUS
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Boruucnenue o0bEMOB Te

C IOMOIIBIO ONPEAECIEHHOTO
uHTerpana. O0bEM HaKIIOHHON
MIPU3MBI, TUPAMUIBI.

dopmyiia 00bEMa MUPAMU/IBI.
OtHo1eHne 00bEMOB MUPAMHU/T

C OOIIUM YTJIOM.
CrepeoMeTpruyecKue 3aj1auu,
CBsI3aHHBIE ¢ 00BEMAMU HAKJIOHHOU
MIPU3MBI, MTUPAMUJIBI.

[IpuknagHeie 3a0a4M 110 TEME
«O0BEMEI TeI», CBA3aHHEIE C 00BEMOM
HAKJIOHHOW MPU3MbI, TUPAMUJIBI.
[Ipumenenue o0bEMOB. Brruncienue
PacCTOSIHUS 10 TIIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJICIUPOBATD

Ha SI3bIKE TEOMETPUU peabHbIC
CUTYyalluH, CBA3aHHbBIE C 00BEMOM
PSIMOYTOJIEHOTO Tapaieenuiea,
MIPU3MBI, TUPAMHU/IBI.

HccnenoBaTh MOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C HCIIOJIb30BAHHEM
anmnapara ajareOpsl.

BBIBOANTH OCHOBHYIO HHTETPATBHYIO
dbopmyy TSl BBIYUCICHUSI 00HEMOB
Tel.

Jloka3bIBaTh TEOpEeMy 00 00BEME
HAKJIOHHOM MpPU3MBI Ha IPUMEPE
TPEYroJbHON IPU3MBI U

JUISL IPOU3BOJIBHOW ITPU3MBI.
Jloka3bpiBaTh TEOpEeMY: 00 00bEME
IUPaMUJIbI, POPMYITUPOBATH CIICICTBHS
U3 Hee: 00bEM yCeUEHHOM MUPaMUIBI.
BoeiBoauTh (hopMyTy TSl BBIYUCTICHUS
00BEMOB yCEUEHHON TTUPAMHUJIBI

Tena BpaiieHus

24

[{unuHprYecKas MOBEPXHOCTD,
oOpasyronue IWIHHAPUICCKON
MTOBEPXHOCTH.

CB000IHO ONEpUpPOBATh NOHITHIMMU:
WIMHIPUYECKAs TOBEPXHOCTb,
uunuHp. M3yyats cnocoOsl
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Humuuaap. [psamon kpyroBou
uuuHAp. [1nomans noBepxXHOCTH
UUJIMH]IA.

Konnueckas moBepXHOCTb,
o0Opa3yroIire KOHUIEeCKOH
noBepxHocTH. Konyc. Ceuenue koHyca
IJIOCKOCTBIO, TapaJIeIbHOU
IJIOCKOCTH OCHOBaHMS. Y CEYEHHBIN
KoHyc. M300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM IMOBEPXHOCTU KOHYCA.
CrepeomeTpruUecKue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYUCIIEHUE,
IIOCTPOCHUEM CEUYECHUI LHWJINHJPA,
KOHYCa.

[IpukiianHbie 3a1a4u, CBA3aHHBIC

C LWJIMHJIPOM.

Cdepa u map.

[lepeceuenue cdepsl u mapa

¢ miockocTrro. Kacanue mapa u
cdepsl MI0CKOCThI0. B n
M300paKeHHE mapa.

VYpaBaenue chepsl. [Lnomans chepsl u
e€ yacTen.

CummeTpus cepsl u mapa.

NOJIyYEHUS UIUHAPUYECKON
MTOBEPXHOCTH, IUIUHAPA.
N300paxkaTh HUIUHAP U €r0 CeYEHUs
IJIOCKOCTBIO.

CB0OOHO OTIEpUPOBATH MOHITUSIMH:
KOHHMYECKas OBEPXHOCTh, KOHYC,
yced€HHbIN KoHyC. M3yuaTh cmocoOsl
MOJIyYEHHUS] KOHUYECKON MOBEPXHOCTH,
KOHYCa.

N300pakaTh KOHYC U €T0 CEYCHUS
IJIOCKOCTBIO, MPOXOSIIEH Yepes OCh,
Y TJIOCKOCTBIO, IEPIEHIUKYISIPHOMN

K OCH.

BoiBoauTh (hopMyIIbl JUIsl BBIYUCICHUS
OOKOBOM Y MOJTHON MOBEPXHOCTEH TeI
BpauicHus. Pemarp
CTEPEOMETPUYECKHUE 3a/1aUl, CBSI3aHHbIC
C TeJIaMU BpallleHUsI, HAXO0XJIECHUEM
10111 OOKOBOM U MOJHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHHUIA.
Hcnonp30BaTh MpU pelICHUH 33124
TIAaHUMETPUIECKHE (PaKThI U METOBI.
CpaBHUBATh U AaHATU3UPOBATH
YTBEPKICHUSA C LIEJIbIO BBISABICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpruyeckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUMCIICHUE,
CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOEHUEM UX CEYEHUU
MJI0CKOCTHIO.

[IpuknagHbie 3aja41, CBI3aHHBIE
co cepoii U mapom.

IloBTOpEHUE: OKPYKHOCTH

Ha MJIOCKOCTH, BBIUMCICHUS

B OKPYXHOCTH, CTaHJapTHbIE
no1o0usl.

Paznuunbie KoMOMHAIIH TETT
BpallICHUSI I MHOTOI'PAHHUKOB.
3anauu 1o Teme «Tena u MoBepXHOCTH
BpAILCHUS»

AHanu3upoBaTh U MOACIUPOBAThH

Ha SI3bIKE T€OMETPUH peaIbHbIC
CUTYalllH, CBA3aHHBIE C KOHYCOM

U TUAJIMHIPOM.

HccnenoBaTh MOCTPOEHHBIE MOAENH,

B TOM YHCJI€ U C UCTIOJIb30BaHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (PaKkThl U METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.

CB00OOIHO OTIEpUPOBATH MOHSATUAMMU:
cdepa u map, HEHTpP, PaANYC, TUAMETP
cdepsl U mapa.

HccnenoBath B3aMMHOE PacIoNiOKEHHE
cepsl U MIOCKOCTH.

DopMyIUpPOBATH OIPEICIICHUE
KacaTelbHOM IIOCKOCTH K cepe.
JIoka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeJIbHON MIOCKOCTH.
BriBouTh popMyny i BBIUUCIICHUS
omanu cepsl yepes3 paanyc chepsl.
Pewate cTepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE CO c(epoit U MapoM,
HaxO0XKJICHUEM ILIOIIaau chephl U €
qJacTe, MOCTPOCHUEM ceueHui chepsl
U 1mapa.
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AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE T€OMETPUU peaTbHBIC
CUTYyaIllH, CBSI3aHHBIC C IIAPOM H
chepoii.

Pemats mpocThie 3a71a9u, B KOTOPBIX
(GuUrypupyroT KOMOMHALIMY TEJ
BpaICHUS U MHOTOTPAHHUKOB.
Hcnonb30BaTh U pELIEHUU 3a]1a4,
CBSI3aHHBIX CO Cpepoil U Mapom,
MIAHUMETPUYECKHE (PaKThl K METOJIBI.
Pemates cTepeomerpudeckue 3anaum,
CBSI3aHHBIE C TEJIAMU BpAIlICHHUSI,
IIOCTPOCHUEM CEUCHUH TEJ BpPallCHHUS,
C KOMOMHAIIMSIMU TeJl BpallleHUsI U
MHOTOT'PaHHHUKOB.

[TpoBOIUTE JIOTHYECKH KOPPEKTHBIE
J0Ka3aTeIbHbIE PACCyKICHUS

NIPU PEIICHUU TeOMETPUUECKHX 3a/1a4,
CBSI3aHHBIX C TIEPIICHIUKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanu3npoBaTh U MOAETUPOBATH HA
A3bIKE TEOMETPUHU PeaTbHbIC CUTYAIUH,
CBSI3aHHBIE C MHOTOTPAHHUKAMU.
HccnenoBatk NOCTPOEHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIb30BAaHUEM
amnmapara anreopsl
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[Tnomaau moBEepXHOCTH
U 00BEMBI KPYTJIBIX TEI

O6bEM muuHapa. Teopema

00 00bEME MPSIMOTO HIJIMH/PA.
[Imomaau GOKOBOM M MOJIHOM
MMOBEPXHOCTH IWIIHH/IPA.

Brrunciaenne 00bEMOB TE

C IIOMOIIBIO ONPEAECIEHHOTO
uHTerpana. O0bEM KoHyca.

Iinomaau 60KOBOM U MOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeomeTpruyecKre 3a1auu,
CBSI3aHHBIC C BEIYHMCIICHHEM 00HEMOB
IWJIMH]Ipa, KOHYCA.

[Tpuknagneie 3aaaun o Teme «OObEMBI
1 TUJIOIIA/IA TIOBEPXHOCTEN TeJl.
OO0BEM 11apa U MIAPOBOTO CEKTOPA.
Teopema 006 06béme mapa. Ilnomans
ctepsl.

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C BBEIYUCIIEHHEM 00BEMOB
mapa, MapoBOTO CETMEHTA, AapOBOTO
CEKTOpA.

IIpukitanHble 3a1a4u 110 TEME
«O0BEMBI TE», CBSI3aHHBIC

¢ 00BEMOM 11apa ¥ IUIOMIAIbI0 ChEPHI.
CoOTHOIICHUST MEXKTy TUIOIIAITMHU
MTOBEPXHOCTEH M 00BEMAMH MO TI00HBIX

CB000O/IHO OnEepUpOBaTh MOHITUSIMU:
00BEM Telna, MIIONIA/lb MOBEPXHOCTH.
®opMyIUpoBaTh OCHOBHbBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOpEMBI: 00 00BEME
HUIMH]Ipa; 00 00BEME KOHYCA.
Be1BOAUTE OPMYITBI AJTs1 BEIYUCIICHHUSI
00BbEMa yCEUEHHOTO KOHYCA.
HccemenoBaTh MOCTPOSHHBIE MOJEIH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpsl.

3HaTh BO3MOXXHOCTH PEIICHUS 3314
Ha TIOCTPOCHHE IIUPKYJIEM U JTUHEHKOH,
0 KJIACCHUECKHUX Hepa3peluIuMbIX
3a/iayax.

CB000/1HO OTIEpUPOBATH MOHITUIMU:
IApOBOM CETMEHT, LIAPOBOU CJIOM,
IaPOBOU CEKTOP, OCHOBAHUE U BBICOTA
CEerMEHTa, OCHOBaHUE U BhICOTA
1apOBOTO CJIOS.

BreiBoauTh (hOpMYITBI TSI HAX 0K ICHHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, TUIOMIAIU CHEPHI.
Jloka3biBaTh TeopeMy 00 0OBEME Tapa.
Pemrats ctepeomMeTpuuecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa, MAPOBOTO
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TeJl.
[TonoOHbIE Tea B MPOCTPAHCTBE.
N3menenne o0nEMa rpu mo100uu.
CrepeomeTpruyecKkue 3a1auu,
CBSI3aHHBIC C BBIYMCIIEHHEM 00BEMOB
TeJI ¥ IJIOMAIC MOBEPXHOCTEN

CErMEHTa, I1apOBOr'0 CEKTOPA,
TJIOIIA/IbIO CPephl.

CpaBHUBATh U aHATIU3UPOBATH
YTBEPKIACHUS C LETbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUIA.
AHanu3upoBaTh U MOJIEITUPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHbIC
CUTYaIllH, CBSI3aHHBIE C 00BEMOM
1apa, IapoBOro CerMeHTa, IapoBOro
CETMEHTA, TJIOMIAJIbI0 Cephl.
CB000OIHO OTIEpUPOBATH MOHITHEM:
mo00HbIE TeJIa B IPOCTPAHCTBE.
Breryuciisite 00bEMBI TEN C ITOMOIIBIO
OmpeIeIEHHOr0 HHTETpala.

Pemath ctepeomeTpuueckue 3aaauu,
CBSI3aHHBIC C COOTHOIICHUSIMUA MEXKTY
IJTOIIAIIMU TTOBEPXHOCTEN U
00bEMaMK TOJOOHBIX TeTI.
[TpoBOAUTE JIOTMYECKU KOPPEKTHBIC
JI0Ka3aTeJbHBIE PACCYKICHUS

MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4,
CBSI3aHHBIX C BEIYMCIICHUEM 00BEMOB
TEJ C IIOMOIIBIO OMPEICIEHHOTO
HMHTETpaJla, HAaX0XKJICHUEM
COOTHOIIIEHUSI MEK]y TUIOIIAASIMU
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MOBEPXHOCTEH 1 00hEMaMHU MO IOOHBIX
TeJl.

AHaIM3UPOBATh U MOJETUPOBATH

Ha SI3bIKE TEOMETPHUU pealIbHBIC
CUTYyalluH, CBSI3aHHbIC C 00bEMaMU U
MOBEPXHOCTSIMU TeTI,

Ha J0Ka3aTeJILCTBO M HA HAXO0XKJICHUE
F€OMETPUUECKUX BEIUUNH

JIBrmkeHust

JIBMKEHMS TPOCTPAHCTBA.
Orobpakenus. JIBHKSHHS U
paBeHcTBO Quryp. OO0IIHMe CBOKCTBA
IBWKEHUN. BUIbl IBUKEHUN:
napajie’bHbIi IEPEHOC, IIEHTPaIbHas
CUMMETpUSI, 3€pKaIbHasi CHMMETPHS,
MOBOPOT BOKPYT MPSIMOM.
[Tpeobpazoanus noaoodus. [psimas u
cthepa Ditnepa.

['eomeTpuueckue 3anaun

Ha IPUMCHCHUE JIBHKCHHSI

[IpumeHATs paBUiIa BBITTOJHECHUS
IEVUCTBUH CIIOKEHUS U BBIUUTAHUSA
BEKTOPOB, YMHOKEHHS BEKTOpa

HA YKCJIO IPU PEIICHUH 3a/a4.
Haxoauth KoOpAMHATHI BEKTOpA

B JJaHHOM 0a31Cce U CTPOUTH BEKTOP
10 €ro KOOpANHATAM.

BcrioMHUTE onipeiesieHue CKaasspHOTO
YMHOKE€HUS U €r0 CBOMCTBA.
Bpruuciiste ¢ HOMOIIBIO CKAISPHOTO
YMHOKEHUS JIJTMHBI BEKTOPOB, YTJIbI
MEKJ1y HUMU, YCTaHABJIMBATh
MEPIEHAUKYIAPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha A3bIKE TEOMETPUU PEAIbHBIE
CUTYallld, CBSI3aHHBIC C (PU3UICCKUMU
BEKTOPHBIMH BEJIMYMHAMH.
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Hcnons30BaTh IpH peIICHUH 337124,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTRBE, INIAHUMETPUIECKUE
(haKThl U METOIBI.

CB00OOIHO OTIEpUPOBATH MOHITUSIMH:
oToOpakeHHe MPOCTPAHCTBA HA ceO4l,
TBUKEHUE TIPOCTPAHCTBA;
[EHTpaJIbHAS, OCEBasl M 3epKajbHas
CUMMETPHH, TTapajlICIIbHBIN IIEPEHOC;
PaBEHCTBO M 1o100ue huryp.
Jloka3bpIBaTh yTBEPKIACHUS O TOM, 4TO
IIEHTpaJIbHasl, OCEBas U 3epKajIbHas
CUMMETPUH, MTapaJlIeIbHbIN TePEeHOC
SIBJISIFOTCS IBUKEHUSIMU. BBIMOTHATE
npeoOpa3oBaHus MOJ00HS.
OnepupoBaTh MOHATUAMU: MpsIMast U
cthepa Ditnepa.

Pemars reomeTpuueckue 3a1aumn

C HUCIIOJIb30BAHUEM JIBUKCHUM.
Hcronp30BaTh IPH PEIICHUH 33,124
JIBUKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpEHUE, 00001IEHNE
U CUCTEMAaTU3anus 3HAaHUU

17

O060611atoniee NTOBTOPEHUE NOHITHI U
METOJIOB Kypca T€OMETPHH
10-11 xyaccoB, cucTeMaTH3alMs

Pemate crepeoMerpuueckue 3agauu
Ha J0Ka3aTE€IbCTBO MAaTEMAaTUYECKUX
OTHOIIICHUI, HAX0XKJICHUE
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3HAHUM.

Hctopust pazBuTus CTepeOMETPUN Kak
HayKH U €€ poJib B pa3BUTHHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHU

ICOMETPUYCCKUX BEIIMYHH (JUIHH,
YTJIOB, TIIOIIAIeH, 00BEMOB).
Hcronp30BaTh IPH PEIICHAH
CTEPEOMETPUYCCKHUX 3a71a4
MJIAHUMETPHUISCKHE (PAKTHI

1 METOJIBI.

[TpoBOIUTE JIOTHYECKH KOPPEKTHBIC
J0Ka3aTeIbHBIC PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUUCCKIX
1 IJTAaHUMETPHYCCKUX 3aJ1a4.
CpaBHUBATh U aHATM3UPOBATH
peaabHbIC CUTYaIluH U BBISBIISTH
BO3MOKHOCTb €€ MOJEIIUPOBAHUSA
Ha S3BIKE TCOMCTPHH.
MoaenupoBaTh pealibHyIO CHTYaIHIO
Ha S3bIKE TEOMETPUH U UCCIICI0BATh
MMOCTPOCHHBIC MOJICIIH, B TOM YHCJIC
Y C UCTIOJIb30BAaHUEM armapara
anreOphl.

Hcrmonp30BaTh KOMITBIOTEPHBIE
MIPOTPaMMBI TIPU PEIICHUN 3a/1a4.

[Tonyuath npeacTaBieHUe O TEOMETPUU

KaK O pa3BHUBAIOILIEHCS HAyKe,
HCCIIEAYIOUIEN OKPYKAIOIINN MHUD,
CBSI3aHHOH C peabHBIMU O0BEKTaMHU,
MTOMOTAIOIIEN PEIINTH pEabHbIE
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JKU3HCHHBIC CUTYallUH O POJIA
CTCPCOMCTPUHU B PA3BUTHUU
COBPEMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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OEJEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIITUCKA

VYueOuslii kypc «BeposiTHOCTh M CTaTUCTHKa» YrayOJIEHHOTO YpPOBHS SBISETCA
IPOJIOJDKEHUEM M Pa3BUTHEM OJHOUMEHHOTO y4eOHOTO Kypca YIrIIyOJIEHHOTO yPOBHS Ha
YpPOBHE CpeaHero oOmiero oOpa3oBaHus. YUYeOHBIH Kypc TIpeaHA3HAYCH IS
dbopMupoBaHUs y 00YHIAIONTUXCS CTATUCTUYECKON KYIbTYPhI U TIOHUMAHUS POJTU TEOPUHU
BEPOSITHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA I U3YUYEHUS CITy4alHBIX COOBITUIA,
BEJIMYMH © TmporeccoB. [lpu wu3ydeHMHM Kypca oOoramaroTcs MpeACcTaBICHUS
oOy4Jaronuxcsi 0 METoAax MCCIIEeI0BaHUS U3MEHYMBOTO MUpPA, PA3BUBAETCS TOHMMAHHE
3HAYUMOCTU W OOIIHOCTM MAaTeMaTHYEeCKUX METOJIOB IMO3HAHHUS KaK HEOThbeMIIEMOU
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUSL.

Copeprxanue yueOHOro Kypca HalpaBJI€HO Ha 3aKpeIUICeHHWE 3HAHWUM, MOJYYEHHbBIX
Opy M3yYEHHH Kypca Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U Ha pPAa3BUTHE
MPEJCTABICHAN O CIYyYalHBIX BEJIIMYMHAX U B3aMMOCBS3SX MEXKIY HAMH HAa Ba)KHBIX
MPUMEpPaX, CHOKETBl KOTOPBIX IMOYEPIHYTHl W3 OKpyXawmero mupa. B pesymnprare
y oOydJarommxcst JOKHO  c(opMHUpOBAaThCS  TMpEACTaBICHWE O  Hamboliee
YIOTPEOUTENBHBIX M OOINX MAaTEMATHUYECKUX MOJIEISIX, UCIIOTb3YEMbIX ISl ONMCAHUS
AHTPOMOMETPUUYECKHUX U IEMOTPAPUIECKUX BEJIMUMH, TOTPEUTHOCTEH B pa3IUYHbIC POJia
U3MEpPEHUSAX, JUIMTETBHOCTH  0€30TKa3HOW  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00MIEeCTBE. YUEOHBIN KypC SIBISETCS
0a30if 71 OCBOEHHSA BEPOSTHOCTHO-CTATHCTHUYECKHMX METOJIOB, HEOOXOAMMBIX
CIIELIMAINCTAM HE TOJBKO HMHXXEHEPHBIX CIEIUATbHOCTEN, HO TAaKK€ COLUAIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIBKY COBPEMEHHBIE OOIICCTBEHHbIC HAYKU B 3HAYUTEIBLHOU
Mepe UCIOIb3YIOT annapar aHajan3a 00JapuX AaHHbIX. LleHTpanbHyto 4acTh yueOHOro
Kypca 3aHHMaeT OOCYXXJICHHE 3aKOHa OOJbIIMX 4yucesl — (PyHIaMEHTaJIbHOTO 3aKOHa
IPUPOBI, UMEIOIIET0 MaTEMATUYECKYIO0 (POPMaTU3ALIHIO.

B cooTBercTBMM ¢ yKa3aHHBIMH LEISIMHU B CTPYKType YydeOHOro Kypca
«BeposiITHOCT, W CTAaTUCTHKa» Ha VYIIyOJIEHHOM YpOBHE BBIJICICHbl OCHOBHBIE
conepxkatenbable JuHUK: «CiydaiiHbie COOBITHS W BeposTHOCTH» U «CimydaliHbie
BEJIMYHMHBI U 3aKOH OOJIBIIIUX YHCETD.

[ToMuMO OCHOBHBIX JTUHUM B YUEOHBINH KypC BKIFOUEHBI AJIEMEHTHI TeOpHH Tpados
U TEOPUU MHOXECTB, HEOOXOIMMBIE ISl TIOJTHOIIEHHOTO OCBOCHHMSI MaTepuaia JTaHHOTO
y4eOHOTO Kypca U CMEKHBIX MaTEMaTUYECKUX YU€OHBIX KYpPCOB.

Conepxanue muHUM «CiyyaliHble COOBITHS U BEPOSATHOCTHY CIY>KUT OCHOBOM JJIs
dbopMupoBaHUs MPEJICTABICHUN O pacIlpee]ieHUd BEPOATHOCTEH MEXIYy 3HAUYCHUSIMU
CIIyYaWHBIX BEJIMYMH. BaXXHY0 4YacTb B 3TOM COICPKATEIbHOM JIMHUUA 3aHUMAET
U3YYEHHE T€OMETPUYECKOr0 M OMHOMMAIBHOTO PAaCMpelesieHMd M 3HAaKOMCTBO C HX
HETPEPHIBHBIMU AHAJIOTAMU — MMOKA3aTEIbHBIM U HOPMAJIbHBIM PACTIPEACICHUSIMH.
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Tembl, cBs3aHHBIE C  HENPEPHIBHBIMH  CIy4alHbIMH  BEIMYMHAMH U
pacrnpesieleHus MU, aKIIEHTUPYIOT BHUMaHUE O0YYaloluXcs Ha ONMMCAaHUM U U3YyYCHHU
CIlydailHBIX SIBJIEHUH C IOMOINBIO HENpepbIBHbIX (yHKIMI. OCHOBHOE BHUMaHHE
yIeInseTcs M0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpe/ieleHUsIM.

B yueOHOM Kypce npenycMaTprBaeTcsi 03HAaKOMHUTEIbHOE U3YUYEHUE CBA3H MEXY
CllyyailHBIMM BEJIMYMHAMM M ONHMCAHHE 3TOM CBSA3M C IOMOIIBIO KO3(pPHUIMEHTA
KOPPEJSALUH U €ro BBIOOPOYHOI0 aHAJIOTa. DTH AJIEMEHTHI COJIEPKaHMsI pa3BUBAIOT TEMY
«/luarpaMmsbl pacceMBaHMA», U3yUYEHHYIO Ha YPOBHE OCHOBHOI'0 00I1ero oOpa3oBaHus,
¥ BO MHOTOM OIIMPAIOTCS] Ha CBEAECHUS U3 KypCOB aJIre€Opbl U FEOMETPUH.

Emé oauH sneMeHT conepkKaHus, KOTOPbIM MpeasaraeTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IIOCJIEOBATEIBHOCTh CIIy4alHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAOIIMX
B eIMHUIy BpeMeHH. O3HaKOMIJIEHHE C paclpe]esieHMEeM BEpOSITHOCTEH KOIN4ecTBa
TaKUX COOBITHI HOCHUT Pa3BUBAIOIIUI XapaKTep U SIBIAETCS aKTyaJbHBIM Ul OyayIux
aOUTYpHEHTOB,  IOCTYNAIOIIMX  Ha  ydeOHble  CHEUUATbHOCTH,  CBS3aHHBIC
C O0IIECTBEHHBIMU HaYKaMH, IICUXOJIOTHEN U yIIpaBIEHUEM.

Ha uzyuenme yueOGHOro kypca «BepoATHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Henemo), B 11 kimacce —34
qaca (1 gac B HeneIHo).

COAEPXAHUE OBYUYEHUSA
10 KJIACC

I'pad, cBszubIl rpad, nmytu B rpade: nukiabl U nenu. CreneHb (BaJE€HTHOCTH)
BepuuHbl. ['padsl Ha mockoctu. [lepeBbs.

Cny4daitHple SKCIEPUMEHTHI (OMbBITHI) U CiIy4alHbIE COOBITHUS. DJIEMEHTApHbIC
coObiTust (Ucxofbl). BeposTHOCTh chnydaiiHOro coObiTUs. BAM30CTh YacTOTH U
BEPOSITHOCTA COOBbITHI. CiydailHbIe ONBITHI C PaBHOBO3MOXHBIMH JJIE€MEHTapPHBIMU
COOBITUSIMU.

Oneparnuu Hajg COOBITUAMH: TIEpeceueHue, OObEeIUHEHUE, MPOTHUBOIOJIIOKHBIC
coObITus. Jluarpammel Ditepa. @opMyina cl0KEHUST BEPOSITHOCTEH.

YcnoBHass BEpPOATHOCTb. YMHOXKEHHE BEPOSATHOCTEW. JlepeBO Ciy4alHOro
skcriepuMenTa. @opmyna mnosHOM BepoaTHOcTH. Dopmyna baneca. HeszaBucumblie
COOBITHS.

bunapHblii ciayyaliHblil ombIT (MCHBITaHHWE), ycnex M Heyaada. HesaBucumblie
ucnbiTanug. Cepusi HE3aBUCUMBIX MCIBITAHWM 10 MEpBOro ycmnexa. llepecraHoBku u
dakTopuan. Yucno coueranuii. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

Cepusi He3aBuCUMBIX HcnbiTaHUE bepnymnu. CrydaifHbIii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnydaitnas BenuuuHa. Pacnipenenenue BeposiTHOCTe. JluarpaMma pacrpeaeneHus.
Onepauuu HajA CIy4ailHBIMU BeJIMUMHAMU. buHapHas ciydaiinas BenuuuHa. [IpumMepsl
pacrpeiefieHui, B TOM YMCJIe TEOMETPUUECKOe M OMHOMHUATBHOE.
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11 KJIIACC

CoBMecTHOE pacripe/iesieHUE ABYX Cly4alHbIX BeJInurH. HezaBucuMmeble ciydaiiHbie
BEJINYVHBI.

MaremMaTuyeckoe OXKHMJIaHUWE ClydyallHOM BeluuyuHbl (pacnpeznenenus). [Ipumepsl
OPUMEHEHUSI MaTeMaTHYeCKOro OXKMAaHus (CTpaxoBaHUeE, JoTepes). MaTemaTuuecKkoe
OXHUJaHue OWHApPHOUN ciydallHOM BenW4YuHbL. MaTeMaThuueckoe OKHUJIaHHE CYMMBbI
CIIy4ailHbIX BEIMYHH. MaTeMaTnyecKoe 0KHUIaHHE TEOMETPUIECKOTr0 1 OMHOMUATIBHOTO
pacupeneneHui.

Jlucriepcust ¥ CTaHAAPTHOE OTKJIOHEHHWE CIy4YallHOW BEJMYMHBI (pacipeiesieHus ).
Hucnepcusi OMHApHOW  CIly4ailHOW  BENWYWHBI. MareMaThyeckoe  OKUJIaHUE
IIPOU3BENCHUA U AUCIEPCUS CYMMBI HE3aBUCHMBIX CIIyYaWHBIX BEIWYUH. Jlucnepcus u
CTaHJIapTHOE OTKJIOHEHME OMHOMHUAIBHOTO pacmnpeeneHus. Jucnepcus u ctanaapTHOE
OTKJIOHECHUE F€OMETPUYECKOIO PACIIPEACICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymau. 3akon
OonbIMX yncen. BeiOopouHblil MeTo uccienoBanuil. BeiOOpOUHbIE XapaKTepUCTUKH.
OneHuBaHr€e BEPOATHOCTH COOBITUS MO BEIOOPOUHBIM JaHHBIM. [IpoBepka mpocrenmmx
TUITOTE3 C MIOMOIIBIO U3YYEHHBIX PACIIPEICICHUN.

HenpeppiBable  cnywaiinble BenuuuHbl. [Ipumepsl. @yHKOHS  IUIOTHOCTH
BEPOSITHOCTU paclpesiesieHnsl. PaBHOMEpHOE pacripe/ieieHue U ero CBOWCTBA. 3aJaud,
PUBOJAIIME K IOKA3aTEIBHOMY PaCIpEIEeHHIO. 3a1aui, IPUBOJALIIME K HOPMAIbHOMY
pacnpeneneHno. OyHKIUA IUIOTHOCTA BEPOSATHOCTU IOKA3aTEIBHOIO PACIPEACIICHMUS,
(YHKIMS TUIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO pacnpeesnenns. OyHKIMs IIOTHOCTU
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHMUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHH. 3alauu, NPUBOASIINE
K pacnpenenenuto Ilyaccona.

KoBapuanusa nByx ciydailHblx BeauuuH. KoapduuueHT nuHeitHOM Koppemsuu.
CoBMecTHbIE HAOJIOECHUS IBYX BEIMYHMH. BbIOOPOUYHBIN KOA(P(GUUKEHT KOPPEALHH.
Paznuume mexnay JIMHEMHOM CBSA3BIO M IPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHEMHas
perpeccus, METOJ] HAMMEHBIIINX KBAIPATOB.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyaromuiicss Hay4uTCs:

CBOOOJTHO OINEpPUPOBATH MOHATUAMM: Tpad, MiIockui rpad, cBs3HbIA rpad, nyTh
B rpade, 1elb, UK, IePEBO, CTENEHb BEPIIUHBI, IEPEBO CIIy4YaHOTO SKCIIEPUMEHTA;

CBOOOJIHO ONEPUPOBATH MOHITUSMHU: CIyUYalHBIN SKCIIEPUMEHT (OMBIT), CIIydaitHOE
coOBITHE, DJIEMEHTAPHOE CIIy4ailHOE COOBITHE (PJIEMEHTAPHBIA HWCXOJ) CIIy4alHOTO
OTbITA, HAXOAWTh BEPOSTHOCTH COOBITUA B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU;

HaxOJUTh W (POpMYIHUPOBaTH COOBITHSA: IepeceueHHre, OOBECIMHEHHE JaHHBIX
coObITHH, COOBITHE, TPOTUBOIIOJIIOKHOE JAaHHOMY, MCIOJIL30BaTh JAUarpaMMbl Diijepa,
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KOOPJIMHATHYIO TPSIMYIO JJIsl PEIICHUs 3a/iay, IOJIb30BaThCs (POPMYION CIOKEHUS
BEPOSITHOCTEHN ISl BEPOATHOCTEHN ABYX M TPEX CIyHYallHBIX COOBITHIA;

OMepUpOBaTh MOHATUSIMU: YCJIOBHAs BEPOSTHOCTb, YMHOXKEHHE BEPOSATHOCTEH,
HE3aBUCUMBIE COOBITHS, JACPEBO CIYYAHHOTO IKCIEPUMEHTA, HAXOJUTh BEPOSATHOCTH
COOBITHI C MOMOILBIO MPAaBUJIa YMHOXKEHUS, JIEPEBA CIIYYalHOTO OIbITA, UCIIOIb30BATh
(bopMyny moiaHOM BepoATHOCTH, (popmyiny baileca mpu pemieHuu 3aaad, ONPENeNsTh
HE3aBUCHUMOCTb COOBITHI 1O (pOpMyJie U IO OpraHU3aUU CIIyYafHOTO SKCTIEPUMEHTA;

IPUMEHATh U3y4YeHHbIE KOMOUHATOPHBIE (DOPMYIIBI IS IEPEUNCIICHUS FIIEMEHTOB
MHOKECTB, 3JIEMEHTAPHBIX COOBITHI CIly4allHOTO OIbITa, PEIICHUs 3a/1ad MO0 TEOpUu
BEPOATHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OMHAPHBINA CIIy4ailHBIM OMBIT (MCIIBITAHUE),
yCHeX W Hey/laya, He3aBUCUMBIE UCIIBITAHUS, CEpUs UCIIBITAHUN, HAXOIUTh BEPOSITHOCTH
COOBITHI: B CepUU HCIBITAHUN O MEPBOrO ycliexa, B cepuu ucnbiTaHui bepHymwy,
B OIIBITE, CBA3aHHOM CO CIIy4ailHBIM BHIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CIy4YailHas BEJIMYMHA, PACIPEICICHHE
BEPOSITHOCTEW, JauarpaMma paclpejesieHus, OuHapHas clydailHas BeJIWYHWHA,
reoMeTpuYeCcKoe, ONHOMHUAIILHOE PACTIPEEIICHHUE.

K koHny 11 ki1acca oOyvaromuiics HayqYuTCs:

OIEPUPOBATH ITOHATUIMU: COBMECTHOE PACIIPEIECICHNE IBYX CIy4alHbIX BEJIUYMH,
UCIOJIb30BaTh TaOJIUIly COBMECTHOIO paclpelesieHusl ABYX Cly4yaillHbIX BEJIMYUH JUIS
BBIJICJICHNS PAcCHpeNeNeHUuss KaKIO0M BEJIMYMHBI, OIPEICIICHUS HE3aBUCHUMOCTH
CIIy4ailHbIX BEJIUYMH;

CBOOOJIHO OIEPUPOBATh MOHATHEM MAaTEMaTHYECKOIO OXHMJAHUS CIydalHON
BEJIMYMHBI (pacipeseseHus), MPUMEHATh CBOMCTBA MAaTeMAaTHYECKOr0 OXKHMJIAaHUS MPU
pelIeHnur 3a/Jay, BBIYUCIATH MAaTEMaTHYECKOE OXUAaHHME OMHOMHAIBHOIO U
Tr€OMETPUYECKOTO PACIIPEACIICHNN;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: JTUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHUE
CIIy4yallHOW BEJIMYWHBI, NPUMEHATh CBOMCTBA JUCIEPCHHM CIY4allHOM BEIUYUHBI
(pacmipenenieHusl) NOpHU PELNIEHUWM 3a/ad, BBIYHMCIATH JHUCIEPCHUI0 W CTaHIApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHAILHOTO pacIpeleIeHUI;

BBIUUCIISITH BBIOOPOYHBIE XApAaKTEPUCTHKU IO JAHHOW BBIOOPKE M OLIEHUBATh
XapaKTepUCTUKH  TEHEpPaJIbHOM  COBOKYMHOCTHM  JAHHBIX 1O  BbIOOPOYHBIM
xapakrtepuctukaMm. OILIEHUBATh BEPOSTHOCTU COOBITUM U TPOBEPATH MPOCTEUIINE
CTaTUCTUYECKHUE TUITOTE3BI, OJIB3YACh U3YUEHHBIMH PACIPEACICHUSIMM.
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10 kaace
HazBanue KonugectBo OcCHOBHBIE BUIBI ASITEILHOCTU
paznena (TeMbl) 4acoB Ocnosioe conepanne oOyyJarommxcst
DneMeHTH Teopun rpados 3 I'pad, cBsa3HbIM Tpad, MpeacTaBiIeHHE [IpencraBnaTh 0OBEKTHI U CBSI3U
3a/1a4¥ C TIOMOIIIBIO Tpada. MEXIy HUMHU C TIOMOIIBIO rpada,
Crenenb (BaJ€HTHOCTD) BEPILIUHBI. HaXOJUTh ITyTH MEX/Y BEPIIMHAMU
[TyTs B rpade. Llenu u nuKIIbL. rpada.
I'padsr Ha mockocTH. [lepeBo Boigensats B rpade 1enu u 1uKIIb.
CIIy4aitHOT0 SKCTIEPUMEHTA Ctpoutb IepeBo MO OMUCAHUIO
CJIy4ailHOTO OIbITa, OMUCHIBAThH
CITyJaiiHbIe COOBITHS B TEPMHUHAX
JepeBa.
Pemats 3a1aun ¢ MOMOIIBIO
rpados
CnyyaliHbI€ OIIBITHI, 3 CayyaiiHble SKCTIEPUMEHTHI (OTTBITHI) BoigensaTe u onuchiBaTh

Cily4aitHbie COOBITHS U
BEPOSITHOCTH COOBITUI

U ClTy4aiiHble COOBITHS. DJIEMEHTAPHbIE
coObITHs (Mcxombl). BeposTHOCTD
cilydaitHoro coObITusi. BepositHocTn
COOBITUI B OTIBITaX

C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUAMU

Ciy4daliHble COOBITHS B CITy4aliHOM
OTIBITE.

DopMyIMPOBaATh YCIOBUS MPOBEACHUS
CIIyYaWHOTO OIIBITA.

HaxoauThk BeposTHOCTH COOBITHI

B OIBITAX C PABHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMH UCXOJIAMU
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Onepanuun

HaJ MHOXKECTBAMU

W COOBITHSIMHU.
CroxeHne 1 yMHOXKEHUE
BEPOSTHOCTEH.

Y ciioBHasA BEPOSITHOCTb.
He3aBucumbie coOBITHS

[Tepeceuenue, 00beAMHEHUE MHOXKECTB
Y COOBITHM, MPOTUBOIOI0KHBIC
coObITHs. DOpMyIia CIOKEHUS
BEPOSATHOCTEN Y CJIOBHAsL BEPOSTHOCTb.
YMHOKEHHE BEPOATHOCTEM.

dopmyna yCIIOBHON BEPOSTHOCTH.
dopmyIia NOJIHOU BEPOATHOCTH.
®opmyia barieca. HezaBucumbie
COOBITHSA

Hcnonb3oBaTh quarpaMMsl Jisepa

U BepOaibHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepaIui

HaJ COOBITUSMMU.

OneHnBaTh U3MEHEHHUE BEPOSITHOCTEHN
COOBITHI IO Mepe HACTYIUICHUS
JPYTHUX COOBITHI B CITy4alilHOM OTIBITE.
Pemats 3a7aun, B TOM 4HCIie

C HCIOJIb30BAaHHUEM JIEpEBa CIy4aitHOTO
omnbITa, GOPMYIT CIOKECHHUS

Y YMHOKEHUS BEPOSTHOCTEN

DneMeHThl KOMOMHATOPUKHU

KoMOuHaTopHOE MpaBUII0O YMHOXKEHHUS.
IlepecranoBku u gakropuan. Yuciao
coueranuil. TpeyronsHuk Ilackass.
®opmyiia buHoma HeroToHa

dopmynupoBaTh U J0Ka3bIBaTh
KOMOMHATOPHBIE (PaKTHI.
Hcnonb30BaTh MpaBuiIo yMHOKEHHS,
U3Y4YEHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUISL TIEPEYUCIICHHS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OIIBITE.

[Tonb3oBaThes hopmymoit u
TpeyronbHukoM [lackans

JUISL OIIPEJICTICHUS YK CIIa COUETaHU M.
[TpumensaTs hopmyiry OMHOMA
Herotona 1t npeoOpazoBaHust
BBIPAKCHUH
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Cepun nocnenoBaTeNbHbIX 5 bunapHbIil ciiyyaliHbIN ONIBIT Pa36uBaTh Cl10XKHBIE IKCTIEPUMEHTHI

ucnbiTanuid. McnbiTanus (ucmpiTaHKe), yCIIeX U Hey1aya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyun. He3aBucumbie ucribITaHus. Pemars 3amaun Ha 1onck

Cry4daiiHbiil BEIOOD Cepust HE3aBUCUMBIX UCIIBITAHUI BEPOSITHOCTEN COOBITUI B CEPUU

U3 KOHEUYHOW COBOKYITHOCTH no nepsoro ycnexa. Cepust VCIIBITAHUM JIO IEPBOTO YCIIeXa U
HE3aBUCUMBIX UCIIBITAHUM bepHyu. B CE€pUAX HUCNIBITAaHUM bepHyun,
Crnyualinblil BBIOOp U3 KOHEYHOU a TAK)KE€ B ONBITaX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOI COBOKYIMHOCTH
[Ipaktuueckas padbora C HCTIOIb30BaHUEM KOMOMHATOPHBIX
C UCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB U HopMys, B TOM YUCIIE B XOJE
TabIIUII MPAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (DYHKIIHIA
Crny4daiiHble BEIIMUUHbI 14 Cny4aitnas BennuuHa. Pactipenenenue OcBauBath MOHATHS: CIy4daitHas

U pacrpeaesneHus

BEpOsITHOCTEU. J[narpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4allHbIMH BEJIMYMHAMH.
[TIpumepsl pactipenenennii. bunapHas
cillyuailiHas BelMuuHa. ['eoMeTpruueckoe
pacn-peaeneHue. buHoMuanbHOE
pacnpenenenue. Maremarnaeckoe
0’KMJIAHUE CIIyYallHON BEJIUYUHBI.
CoBMeECTHOE pacpeielICHUE ABYX
CIIy4ailHbIX BeIn4YuH. HezaBucrumbie
cityvaiiHble BennuuHbl. CBOICTBA
MAaTeMaTU4YECKOr0 OKUIAHNUS.

BEJIMUMHA, pacnpezeneHue, Tabaumna
pacrpeneneHus, [uarpaMMa
pacnpeeseHusl.

Haxoauts 3HaueHus: CyMMBbI U
IPOU3BEJICHUS CIIy4YallHbIX BEJIUYHUH.
Crtpoutb OMHapHBIE paclpeaesieHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
onbiTax. CTPOUTH U pacno3HaBaTh
reOMETPUYECKOE 1 ONHOMHUATBHOE
pacnpeeseHus.

Pewate 3a1aun Ha BBIUKCIEHUE
MaTEMaTUYECKOTO OKHUTaHUS.
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MaremaTudeckoe oxugaHue OuHApHON
CIIy4YalHOM BEJIUYUHBI.
MareMmaTHueckoe OXKuJaHue
F€OMETPUYECKOT0 U OMHOMHUAIBHOTO
pacupenenenuit. Jlucnepeus u
CTaHJIAPTHOE OTKJIIOHEHUE. [lucniepcus
OMHaApHOU CiTyyallHON BEJTUYMHBI.
CBolicTBa IUCIIEPCHH.
MaremMaTtndeckoe OKuIaHue
MPOU3BEICHUS U TUCTIEPCUSI CYMMBI
HE3aBUCHUMBIX CIIyYalHbIX BEJIUYMH.
Jlucnepcusi OMHOMHUATBEHOTO
pacrpeeneHus.

[Ipaktuyeckas pabora

C MCTI0JIb30BAaHUEM DJIEKTPOHHBIX
TabIUIL

CtpouTh COBMECTHBIE PACIIPEAEIICHUS.
N3y4yarh cBOICTBA MATEMATUYECKOTO
0XKUJIAHUS.

Pemarts 3a1aun ¢ MOMOIIBIO
V3yUYCHHBIX CBOMCTB.

[To n3yyeHHsiM popmysiaMm HaXOAUTh
MaTEMATHYECKHUE OKUTAHUS
CIIyYalHBIX BEJIMYMH, UMEIOIIUX
reOMETPUYECKOE U1 ONHOMHUATBHOE
pacrpeneneHus

OcBauBaTh NOHATHS: TUCTIEPCHUS,
CTaHJAPTHOE OTKIIOHEHHE CIIy4YaliHOU
BEJINYMHBI.

Haxoaute nucnepcuto

10 pacIpeIEICHUIO.

N3yyath CBOMCTBA JUCTIEPCUM.

[To n3yyeHHsiM popmysiaMm HaXOAUTh
JUCTIEPCHUI0 OMHOMHUATBLHOTO
pacrpeeneHus, B TOM YUCIIE B XOI€
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIACC
HasBanue KonuuectBo OcHOBHBIE BU/IBI JCSATENHHOCTU
OcHOBHOE coziepKaHuE
pazjena (TeMbl) 4acoB oOyyJarommxcs

3aKoH OOJIBIIIUX YUCET 5 Hepasenctso UebOniméra. Teopema Pa30upath noKazatenbCcTBa TEOPEM.
YeObrmuéna. Teopema bepnysu. OcBauBatb BHIOOPOYHBII METOA
3akoH 0oJbIKX uKcen. BeiOopouHbiii HCCJICIOBAaHUM, B TOM YHCJIE B XOJIC
METO/] HCCIIEI0BAHUH. MPAKTUICCKON pabOTHI
[Ipaktuyeckas padbota
C UCTIOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

DneMeHThl MATEeMaTHYECKON 6 ['enepanbHas COBOKYITHOCTh U OcBauBath MOHATHS: TeHEPATbHAs

CTaTUCTHUKH

cilyJaifHast BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OueHka CpeHero u JUCIepCcun
TE€HEPAIbHON COBOKYITHOCTHU

C TIOMOIIILI0 BHIOOPOYHBIX
xapaktepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUH TIO BEIOOPKE.
Craructuueckas runoresa. [Ipoepka
MPOCTEUIINX TUIOTE3 C IOMOILBIO
CBOVICTB U3YUYCHHBIX PACIPEACIICHUN.
[Ipaktuyeckas pabora

C UCTIOJIb30BAHUEM AJICKTPOHHBIX
TaOJINI]

COBOKYIHOCTb, BEIOOPKA, BHIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAS JUCTICPCHS.
Boruucnsats BbIOOpOUYHBIE
XapaKTEPUCTUKU M Ha UX OCHOBE
OIICHUBATh XaPaKTEPUCTUKH
T€HEPAIbHOM COBOKYITHOCTH.
OcBauBath MOHSATHUSA: CTATUCTUYECKAS
TUIoTe3a.

OrneHnBaTh BEPOSITHOCTh COOBITUI U
IPOBEPATH MPOCTEHUIINE TUTTOTE3BI

Ha OCHOBE BBIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B XO/JI€ MPAKTUIECKOM
paboThl
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HenpepbiBHBIE CiiydaiiHbIe
BEJIMYUHBI (pacripeieicHus),
MOKa3aTelbHOE U
HOpPMAJIbHOE pacrpeieNeHus

[Tpumepbl HEMPEPHIBHBIX CIIYYAMHBIX
Bea4rH. OyHKIUS TIIOTHOCTH
BEpOSTHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
OPUBOJIAIIUX K OKA3aTETLHOMY

U K HOpMaJIbHOMY paCTpeICICHUSIM.
DYHKIUS TUIOTHOCTU BEPOATHOCTH
MOKa3aTeJIbHOIO pacipeieIeHusl.
DYHKIIUS TTIOTHOCTH BEPOSITHOCTH
HOPMAJILHOTO pacHpeieeHus

3HAKOMUTLCS TTOHATHSIMU:
HETIpepbIBHAA ClTy4yaliHas BEJIMYMHA,
HETIPEPHIBHOE paCIpeielICHUE,
GyHKIMS TIOTHOCTH BEPOSITHOCTH.
HaxoauThk BEpOSITHOCTH COOBITHIT
10 JAHHOUW (PyHKIUU

TUIOTHOCTH.

3HAKOMUTLCS C MOHSITUSIMM:
MOKa3aTeIbHOE paclpeIeICHHE,
HOPMaJIbHOE paclpeIeICHHUE.
BriaensaTe Mo onucanuio ciiyyalHbIe
BEJIMYMHBI, pacIpe/ICTICHHbIE

10 MOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Pa30upats npumepsl 3a1ad,
MPUBOSIINX K MMOKA3aTEIbHOMY
pacupeneseHrIo U K HOpMaJIbHOMY
pacnupeaeneHuto

Pacnpenenenue Ilyaccona

ITocnenoBaTeaIbHOCTD OJMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anauun, npuBOASIIIEN

K pacnpenenenuto [lyaccona.
[Ipaktuyeckas pabora

C MCTI0JIb30BAaHHUEM DJICKTPOHHBIX
TaOJINIL

Be1aenaTs 1o onucaHuto CIry4yaiiHOro
OIIbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemate 3agaun, B TOM 4HCiI€e B X0/1€
IPaKTHYECKOM pabOThI C MPUMEHECHHEM
CTaHJAPTHBIX (PYHKIIUH JIEKTPOHHBIX
Ta0JIHII
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CBs3b MEX]y CIIy4yallHBIMU 6 KoBapuanus 1Byx cinydaiHbIX OcBauBarhb MOHATHSA: KOBapUallus,
BEJIMYMHAMU BenuuuH. Koadduunent koppensumu. KO3 PUILMEHT KOPPENIALNH, IMHEHHAS
CoBmecTHbIE HAOTIOAEHMS IBYX 3aBHCUMOCTb.
BeM4MH. Beibopounbiit koagdunuent | OrneHuBaTh XapaKTep CBI3U MEXKITY
Koppenauuu. Pasnnumne mexay CJIy4allHbIMHM BEJIMYMHAMU, UCXOJIS
JIMHENHOW CBS3BIO U IPUYUHHO- Y3 IIPUPOJBLI JAHHBIX U BEIYMCIIEHHBIX
CJIEZICTBEHHOU CBsA3bI0. JInHeHas XapaKTEPUCTHUK.
perpeccus. [IpakTuueckas padora Hcnonb3oBaTh quarpaMmbl
C UCTIOJIb30BAHUEM AJIEKTPOHHBIX pacceuBaHusl U1 U300pakeHUs
TabJIunIL COBMECTHOTO pacCEeUBaHUS
JTAHHBIX.
Haxonute ko3 PuimeHTs ocu
IarpaMMbl, B TOM YHCIIE B XOJI€
IPAKTUYECKON pabOThl C TPUMEHEHUEM
CTaHJAPTHBIX (DYHKITUN
O06006meHue n 11 [IpencraBiieHre JaHHBIX C IOMOILBIO [ToBTOpATH U3yYEHHOE U BBICTPAUBATh

cUcTeMaTHU3alus 3HAHWI

TaOJIUI] ¥ TUarpamM, orucaTelbHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMU COOBITHSIMH,
BBIYMCJIEHNE BEPOATHOCTEN
COOBITHI ¢ TpUMeHEHHEM (HOPMYTT 1
rpaduuecKkux MEeTOI0B
(koopauHaTHAs MIpsiMasi, 1EPEBO,
nuarpamma Jidiiepa), ciiydaiHble

CUCTEMY 3HAHHUU
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

BEJINYMHBI U pacIpeieTICHuUs],
MaTeMaTU4YECKOE 0KUTAHNE
CJIy4alHOUW BEJIMYMHBI

OBILEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34
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®denepanpHas padoyas nporpamma | Matemaruka. 10-11 kiaccer (yriyOia€HHBIH YpOBEHB)

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoumuecTBo yacoB JJ1eKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoapmpie | Ipaxruteckue fll3y‘lel-ll/lﬂ gﬁ[?;I;OBaTenbnme
padoThbI padoThbI pecypebi
1 MHoxkecTBO, Onepanuu E{aI[ 1
MHO>KECTBAMH U UX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
IIpuMeHeHne TeopeTuKo-
3 MHO)XECTBEHHOT O amnmapara Jjisl peIIeHHs 1
3a/1a4y
Panmonansaele unciia. OOBIKHOBEHHBIE U
4 JECSITUYHBIEC IPOOU, TTPOIIEHTHI, 1
OeCKOHEYHBIE TIEPUOINICCKUE IPOOH
Pannonanpubie ynicna. OOBIKHOBEHHBIE U
) JIECATUIHBIC TPOOH, IPOIIEHTEHI, 1
OECKOHEUHBIE IEPUOIMYECKHE IPOOH
6 [Tpumenenue apoOeit 1 MPOLIEHTOB AJIs 1
pelIeHus] TPUKIAAHbIX 3a1a4
7 [Tpumenenue apodeit U NPOLIEHTOB IS 1
pelIeHus] TPUKIAAHbIX 3a7a4
8 JlewicTBuTenpHbIe yncia. PanimoHaabHbIC U 1
MppALMOHATIbHBIE YnCTa
9 Apudmernueckue oreparuu ¢ 1
JIECTBUTEIbHBIMU YHCIIAMU
10 Mozv[ym, NEUCTBUTEIHLHOIO YUCIIA U €T0 1
CBOICTBa
11 [TpuOnmkEHHBIE BBIYMCICHUS, TIPaBUIIa 1
OKPYIJICHUS], IPUKUIKA U OLICHKA
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

pe3yiibTara BBIUMCIICHU M

12

OCHOBHBIE METO/BI PELICHUS LIEIBIX U
IpoOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHBIE MCTObI pCHICHUSA LCIIbIX U
JPpOOHO-PaLlMOHATIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METOJIbI PEIICHUS LETBIX U
JIPOOHO-PallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHorouieHsl OT OHOU IIEPEMEHHOM.
Jlenenue MHOro4seHa Ha MHOTOYJIEH ¢
ocraTtkoM. Teopema besy

16

MHuoro4neHsl ¢ 1 CJIIbIMHN
koddurnmentamu. Teopema Buera

17

Pemienue cucrem JIMHEHHBIX YPaBHEHHM

18

Pemenue cucrem JIMHEHHBIX YPaBHEHUMN

19

Martpuna cucTeMbl TMHEHHBIX YPaBHEHUH.

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHUI CMBICI M CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHMS

20

Onpenenurenb MaTpUILLI 2X2, €ero
F€OMETPUUYECKUM CMBICI U CBOICTBA;
BBIUHCJIEHHUE €TI0 3HAYCHUS

21

[Ipumenenue onpenenuTens s pereHus
CHCTEMBI JINHEMHBIX YPaBHEHUI

22

Pemenue npuknaaHeix 3a1a4 ¢ HOMOILIBIO
CHCTEMBI JIUHEUHBIX YPAaBHEHUN

23

Pemenne npukiiagubIxX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUM

24

KonTtponbHas padora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

JMHEWHBIX ypaBHEHUN"

25

DyHKIUA, CTTOCOOBI 3aaHusT (D YHKITHH.
B3aumHo oOpaTHbBIE YHKIIHH.
Kommozunms ¢hyHKIum

26

['padux QyHKIIMH. DIeMeHTapHbIE
npeoOpazoBanusi rpaduKoB (PyHKITUH

27

OO6nacTb onpeaeneHuss ¥ MHOXKECTBO
3HaueHui pynkuuu. Hynm gyHkumm.
ITpomeKyTKH 3HaK OCTOSIHCTBA

28

YérHaple 1 HEYETHBIC () YHKIIHH.
[Tepuognueckue ¢pyakuu. [Ipomexxyrku
MOHOTOHHOCTH (DYHKITUH

29

MakcuMyMbl U MUHUMYMBbI (DYHKITHH.
HaI/I6OJIBIHeC 1 HAUMCHbBIICC 3HAYCHUC
(GYHKIIMM HA IPOMEKYTKE

30

JluneliHnas, KBaJpaTU4Has 1 JpoOHO-
TuHerHas QyHKIuu

31

DJIeMEHTapHOE UCCIICIOBAaHNE U
MOCTpOCHUE rpadUKOB ITUX PYHKITHIA

32

DJIeMEHTapHOE UCCIEIOBAHUE U
noctpoeHue rpadukoB ATUX HYHKIUI

33

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom
Hrrotona

34

CreneHb ¢ LIETBIM ITOKa3aTeeM. buaom
Hrrotona

35

CrenenHast GyHKIUS ¢ HATYPAJTbHBIM U
enbIM IToka3areneM. E€ cBoiicTBa 1

rpaduk

36

Kontponbnas padora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpaduk”

37

ApudmeTrrueckuii KOpeHb HaTYpaIbHOU
CTENIEHU U €ro CBOMCTBA
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

38

ApudmeTrrueckuii KOpeHb HaTYpaIbHOM
CTEIIEHU U €ro CBOMCTBA

39

[Ipeobpa3oBaHMs YUCIOBBIX BBIPAKCHHIH,
COAEpIKAIINX CTENEHU U KOPHU

40

[TpeobpazoBaHus YHCIOBBIX BBIPAKECHUN,
CoAepIKaIINX CTENEHU U KOPHU

41

[TpeobpazoBaHus YHCIOBBIX BBIPAKECHUN,
coAepIKaIINX CTENEHU U KOPHU

42

Uppanmonansueie ypaBHeHusi. OCHOBHbBIE
METO/Ibl PELICHUS] UPPAaMOHAIBHBIX
YpaBHEHUH

43

Uppanuonansusie ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIICHUs] UPPALMOHAIBHBIX
YpaBHEHU U

44

Wppaunonansubie ypaBHeHUs. OCHOBHbIE
MCTO/ bl PCUHICHUA UPpPAIOHAJIbBHBIX
YpaBHEHUH

45

PaBHOCHIIBHBIE TEpEXOBI B pELICHUU
MPPALMOHAIBHBIX YPaBHEHUI

46

PaBHOCHIIbHBIE ITEPEXO/IbI B PEIIEHUH
MPPALMOHAIBHBIX YPaBHEHUI

47

PaBHOCHIIbHBIE ITEPEXO/IbI B PEIIEHUH
VPPaLMOHAIbHBIX YPABHEHUN

48

PaBHOCUIIBHBIE IEPEXOABI B PELLICHUH
UppaLMOHATIBHBIX YPaBHEHUI

49

CgoiicTBa ¥ TpaduK KOPHSI N-0i CTETICHU
KakK (PyHKIIMK 0OpaTHOW CTENEHH ¢
HaTypaJIbHbIM [10Ka3aTeIeM

50

CaoiicTBa 1 rpaduk KOpHS N-0Oi CTENIEHU
Kak ()yHKIIMHA 0OpaTHOW CTETEHH C
HaTypaJIbHbIM [T0Ka3aTEIEM

o1

KonTtponbsHas pabora: "CBolicTBa u
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

rpaduk KOpHS n-0if CTENEHH.
WppanmonansHble ypaBHEeHHs"

CrerneHs ¢ palrOHAJIbHBIM ITOKA3aTCJICM U

52 . 1
e cBoiicTBa

53 C:FGHGEIB C palMoOHaIBHBIM MTOKA3aTeIeM U 1
e€ cBoiicTBa

54 C:renerulb C palMOHAJIbHBIM TTOKA3aTeNeM H 1
e€ cBoOiicTBa

55 [Toka3zarenbHas GyHKIHA, €€ CBOMCTBA U 1
rpadguk

56 Ucnonb3oBanue rpaii)HKa byHKIUT 1151 1
peleHus ypaBHEeHUN

57 Hcnonp3oBanue rpaii)HKa byHKIMAN 75 1
peleHHs ypaBHEHUN
[TokazarenbHuble ypaBHeHUSI. OCHOBHBIC

58 METO/IbI PEIIEHHUs TOKA3aTEIbHbBIX 1
YpaBHEHUH
[TokazarenbHble ypaBHeHHs. OCHOBHBIC

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
YpaBHEHUH
[TokazarenbHuble ypaBHeHUSI. OCHOBHBIE

60 METO/IbI PEIIECHHSI TOKa3aTeIbHBIX 1
YpaBHEHUH

61 KonTtponbsHas pabora: "TlokazarenbHast 1
dbyukuus. [TokasarenpHble ypaBHeHUS"

62 Jlorapudwm uucna. CoiicTBa jorapudpma 1

63 Jlorapudwm uncna. CBoiicTBa orapugma 1

64 Jlorapudwm gncna. CBoiicTa Jorapudma 1

65 JlecsTuuHbIe U HATYpalbHBIE JTorapu(Mbl 1

66 JlecsTuuHbIC M HaTYpAJIbHBIC JOTapU(PMBI 1

67 [Tpeobpa3oBaHKe BhIPAKCHHH, 1
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

COJIEp KaIINX JOorapudMbl

68

[IpeoOpa3zoBaHue BEIpAKECHUH,
COJIEP KaIINX JOrapudMbl

69

IIpeoOpa3zoBaHue BEIpAKCHUH,
COJIEPIKaIINX JOrapudMbI

70

Jlorapudmuueckas ¢pyHkius, e€ CBONCTBA

u rpaduK

71

Jlorapudgmuueckas GpyHkIus, e€ cBOiicTBa

u rpaduk

72

Hcnonws3zoBanue rpadguka GyHKIUU s
peuIeHusl ypaBHEHU I

73

Hcnonb3oBanue rpaduka GyHKIMM 11
peuIeHusl ypaBHEHU I

74

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIC METO/IBI PEIICHHS
Jorapu(pMUYECKUX YpaBHEHUH

75

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS
JorapuMUUYECKHX YPaBHEHUI

76

Jlorapugmuueckue ypaBHEHHUs.
OcCHOBHBIE METObI PELICHUS
Jorapu(MHUYECKUX YpaBHEHHI

77

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
J0rapu(pMUUYECKHX YpaBHEHUI

78

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
Jorapu(pMUUYECKHX ypaBHEHUI

79

KonTtponbhas pabora:
"Jlorapudmudeckas GyHKITHS.
Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHCJIOBOTO apryMEHTa

81

CI/IHyc, KOCHHYC, TAHT'CHC M KOTAHT'CHC
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'CHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIPE/ICIICHUE TPUTOHOMETPUICCKUX 1
(G YHKIMI YUCIOBOr0 apryMeHTa
TpuronomeTprueckas OKpYyKHOCTb,

85 OTpe/eIeHUE TPUTOHOMETPHUIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPHUECKUE 1
dbopMyIbl

87 OCHOBHBIEC TPUTOHOMETPHUECKUE 1
dbopmMyIbI

88 OCHOBHBIE TPUTOHOMETPHUECKUE 1
dbopmMyIbI

89 OCHOBHBIE TPUTOHOMETPHUECKUE 1
bopmyibt

90 Hpeo6pa3ovBaHI/1e TPUTOHOMETPUYECKUX 1
BBIPKCHU I

91 [Ipeobpa3oBaHKe TPUTOHOMETPHUECKHX 1
BBIPKCHU I

92 [Ipeobpa3oBaHe TPUTOHOMETPHUECKHX 1
BBIPAKCHU I

93 Hpeo6pa30vBaH1/1e TPUTOHOMETPUYECKHUX 1
BBIPAKCHU I

94 Pemenue TPHTOHOMETPHHECKHX 1
ypaBHEHUI

95 PeuieHre TpUroHOMETPUUECKHX 1
ypaBHEHHI

96 Pemienne TpUroHOMETPHYECKUX 1
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

YpaBHEHUH

97 Pemenue TPHTOHOMETPUECKHX 1
ypaBHEHUH

98 Pemenue TPHTOHOMETPHECKHX 1
ypaBHEHUH

99 Pemenue TPHTOHOMETPUECKHX 1
ypaBHEHUH

100 Pewienne TPArOHOMETPHIECKHX 1
ypaBHEHUM
Kontponbhas pabora:

101 "TpUTrOHOMETPHUYECKHUE BHIPAKEHUS U 1 1
TPUTOHOMETPUYECKUE YpAaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 rmocienoBareinbpHocTel. Meroxn 1
MaTEeMaTUYeCKON MHIYKIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocieaoBaresibHoCcTU. Metopus aHanmza 1
OCCKOHEYHO MaJIBIX

104 Apudmernueckas mporpeccus 1

105 ['eoMeTpuyeckas mporpeccust 1

106 beckoneuHo yObIBaroias reoMeTpruieckas 1
porpeccust

107 CymmMma 6eCKOHequo yOBIBaroIei 1
T€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN U SKCIIOHEHIIUAJIBHBIA POCT. 1
Yucno e. PopMyia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ DKCIIOHEHUAJIBHBIA POCT. 1
Yucno e. Dopmyiia CI0XKHBIX ITPOILEHTOB
Hcnonb3oBanue mporpeccuu ajs

110 pELICHUS PEANbHBIX 3a1a4 PUKIIaHOTO 1
Xapakrepa

111 KonTtposnbHas pabora: 1 1
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

"ITocnenoBaTreabHOCTH U porpeccun”

112 HenpepsiBHBIC DYHKIIMK M UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB 1
byHKIMI

114 CaoiicTBa QyHKIMIT HETIPEPHIBHBIX Ha 1
OTpe3Ke

115 CgoiicTBa GyHKIIMIA HEPEPHIBHBIX Ha 1
OTpE3KE

116 Merton MHTEpBAIOB [yl PELICHUS 1
HEPaBEHCTB

117 Merton MHTEpBaNIOB [yl PELICHUS 1
HEPaBEHCTB

118 Merton MHTEpBaNIOB [yl PELICHUS 1
HEPaBEHCTB

119 [TpumeHeHHEe CBOMCTB HEMPEPBIBHBIX 1
GYHKIWHA JUTsI pelIeHus 33129

120 [TpumeHeHHEe CBOMCTB HEMPEPBIBHBIX 1
GYHKIMN U1 pelieHus 3a1a4

121 [TepBast 1 BTOpasi Npou3BOJHbIE (PYHKIIUU 1

192 OnpeneneHHve, reOMETPUYECKUI CMBICTT 1
IIPOU3BOJAHON

123 OnpeneneHI/IVe, ¢bu3ndecKkuit cMbICT 1
IIPOU3BOAHON

124 VYpaBHeHUe KacaTeIbHON K Tpaduky 1
GyHKIIUH

125 VYpaBHeHUE KacaTeIbHON K Tpaduky 1
GyHKIUH

126 [TpousBoaHbBIE DJIEMEHTAPHBIX (QYHKIIUH 1

127 [Tpon3BoaHBIC IJIEMEHTAPHBIX (YHKIIUHA 1

198 [TpousBoaHast CyMMbI, TPOU3BEACHNUS, 1

YaCTHOT'O ¥ KOMITO3UITUU (DYHKIIHI
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

HpOI/I3BOIIHa$[ CYMMBI, IPOU3BCACHUS,

129 . 1
YaCTHOTO ¥l KOMITO3UIIMHU () YHKITHI

130 [IpousBoaHast CyMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥l KOMITO3UIINU (hYHKITUI

131 KonTponbsHas padora: "TIpousBognas" 1 1
[ToBTOpEHME, 0000IICHHE,

132 o " 1
CUCTEeMaTH3alusl 3HaHWH: "Y paBHCHHUS
[ToBTOpenue, 0600IIECHHE,

133 i " 1
CUCTeMaTu3anus 3HaHui: "OyHKIIH

134 HToroBasi KOHTpOJIbHAs paboTa 1 1

135 HrtoroBast KOHTpoJIbHAs paboTa 1 1

136 [ToBTOpeHue, 0600MICHHE, 1
CHUCTEMAaTH3allHs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[MTPOI'PAMME
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
H3YYeHU S

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOAHOMN K
WCCIe0BaHMIO (GYHKIIMH Ha
MOHOTOHHOCTDb U OKCTPEMYMBEI

IIpuMeHeHne pOU3BOIHON K
WCCIICIOBAHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOAHON K
HCcCe0BaHMI0 (DYHKIIMN HA
MOHOTOHHOCTb U KCTPEMYMBI

[Ipumenenue npou3BOAHOMN K
WCCIIeIOBaHHIO (YHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBbI

[IpuMeHeHue IPOU3BOJHON K
HCCIIeI0BaHMI0 QYHKIIMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IprMeHeHne Mpon3BOIHON K
UCCIeIOBaHMIO (PYHKIMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxaenne HanbonbIero u
HaVMEHBIIIET0 3HAYECHUS HENIPEPBIBHON
(YHKIIMM Ha OTPE3Ke

Haxoxnenre HanOoabIIero U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIINHY Ha OTpE3Ke

HaxoxneHne HanOobIIero u
HaUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM
(YHKIIMHY Ha OTpE3Ke
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denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

10

Haxoxaenne HanbonbIero u
HaVMEHBILIETO 3HAYECHUS HENIPEPBIBHON
(YHKIIMM Ha OTPE3KE

11

Haxoxnenre HanOoabIIero u
HAaUMEHBIIIETO 3HAYCHHS HEIPEPHIBHOM
(GYHKIINHY Ha OTPE3Ke

12

Haxoxxnenue Han6osbIIero u
HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHON
(YHKIIMY Ha OTpe3Ke

13

[Ipumenenre nporu3BOIHOM IS
HAXOXKJACHUS HAWJTYyYIIEro PEIICHUs B
MPUKJIAJAHBIX 33/1a4ax

14

[Tpumenenre nporu3BOIHOM IS
HAXOXK/ICHUS HAWTYYIIETrO pelieHus B
MPUKJIQIHBIX 3a/1a9ax

15

[Ipumenenre nporu3BOAHOM ISt
ONPENIECIICHUSI CKOPOCTU U YCKOPEHUS
mpoiiecca, 3a1aHHor0 (PopMyIION HITH
rpaduKoM

16

[IpumeneHnue nporu3BOIHOM ISt
OIPEETICHUS] CKOPOCTH U YCKOPEHMUS
mporiecca, 3aIaHHoro GopMyIon UiTH
rpaguKomM

17

Komno3zurus ¢pyHKImid

18

Kommnozumms GpyHKIHiA

19

Komnosumus ¢hyHKIIHMA

20

I'eomeTpuyeckne 0Opas3pl ypaBHEHUH Ha
KOOPJIMHATHOM IJIOCKOCTHU

Nl

21

I'eomeTpuyeckne 0Opas3pl ypaBHEHUH Ha
KOOPJIMHATHOM IJIOCKOCTHU

22

KonTtponbHas pabora: "McciaenoBanue
(O YHKIUH ¢ OMOIIBIO TPOM3BOIHON"
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23

ITepBooOpazHasi, OCHOBHOE CBOWCTBO
epBOOOpa3HBIX

24

[TepBooOpa3HbIe dTIEMEHTAPHBIX
¢dbysakuii. [IpaBuiaa HaXOXKICHUS
epBOOOPa3HBIX

25

[TepBooOpazHbIe AIEMEHTAPHBIX
¢dbynkuui. [TpaBuiia HaxXOXKIEHUS
epBOOOpa3HBIX

26

Huterpan. ['eomeTpuueckuii CMbICI
HMHTETpaja

27

Berunciienue onpeienéHHOro HHTerpana
o popmyne Herotona-JlelOHuIa

28

Brruncienue onpenenéHHOro HHTerpaia
o ¢popmyse Hetorona-JlelOanna

29

IIpuMeHeHue UHTETpaIa Uit
HAXOXKJCHUS TUIOMIAICH TIOCKHUX (HUTYD

30

IIpuMeHeHue UHTETpaIa Uit
HaxX0X/1eHUs1 00BEMOB reOMETPUUECKUX
Ten

31

[Ipumeps! pemennit quddepeHnrnaIbHbIX
YpaBHEHHI

32

[Ipumeps! pemennit quddepeHnnaIbHbIX
YpaBHEHH I

33

MaremaTruecKoe MOJICITUPOBAHHE
peabHBIX MPOIECCOB C TOMOIIIBIO
¢ hepeHIHATBHBIX YPABHEHHH

34

Kontponbnas pabora: "[lepBooOpasnas u
uHTEerpan”

35

Tpuronomerpuueckue QGyHKIUHU, UX
CBOWMCTBA U TpapuKu

36

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U TpaduKu
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37

Tpuronomerpudeckue QyHKINH, UX
CBOICTBA U TpaduKu

38

Tpuronomerpuueckue QpyHKIUHU, UX
CBOWMCTBA U TpapuKu

39

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBA U TpaduKu

40

OT60p KOpHEH TPUTOHOMETPHUECKHUX
YpPaBHEHUH € IMTOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUICCKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKOM OKPY’KHOCTH

42

OT60p KOpHE TPUTOHOMETPHUECKHUX
YPaBHEHUH € ITOMOIIBIO
TPUTOHOMETPUUECKONU OKPY>KHOCTH

43

OT60p KOpHEM TPUTOHOMETPUIECKUX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH

44

Pemenue TpuroHOMETpUIECKUX
HEPaBEHCTB

45

Pemienne TpuroHoMeTpruYECKUX
HEPaBEHCTB

46

Pemenue TpuroHoMeTpru4ECKUX
HEPaBECHCTB

47

Pemenue TpuroHoMeTprudeCKuX
HEPaBEHCTB

48

Kontponbnas padora: "I'padpuxu
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckre HepaBeHCTBA

n

49

OCHOBHBIE MCTOABI pCHICHUA
ITOKAa3aTCJ/IbHbIX HCPABCHCTB

50

OCHOBHBIE MCTOOBI PCIHICHUA
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MTOKa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI PEIICHUS 1
ITOKa3aTeJIbHBIX HEPABCHCTB

52 OCHOBHBIE METO/IbI PEIICHUS 1
ITOKAa3aTeJIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 1
Jorapu(h)MUYECKHX HEPaBCHCTB

54 OCHOBHBIE METOIbI PELICHUS 1
norapu(pMUIECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEUICHUS 1
Jorapu(MUIECCKUX HEPABCHCTB

56 OCHOBHBIE METOIbI PEIICHUS 1
Jorapu(MUIECCKUX HEPABCHCTB

57 OCHOBHBIE METOIbI PELICHUS 1
HPPAIMOHATILHBIX HEPABCHCTB

58 OCHOBHBIE METOIbI PEIICHUS 1
HPPAIMOHATILHBIX HEPABCHCTB

59 OCHOBHBIE METOIBI PEIICHUS 1
HMPpAIMOHATLHBIX HEPABEHCTB

60 OCHOBHBIE METOIBI PEIICHUS 1
HMPpAIMOHATBLHBIX HEPABCHCTB

61 I'padmaeckme MeToabI pemeHns 1
HMPPAIMOHATBHBIX YpaBHEHUH

62 I'padmaeckme MeTobI peme}umsi 1
HMPPAIMOHATBHBIX YpaBHEHUH

63 I'paduaeckue meTomb peuieHHﬂ 1
MMOKa3aTeJIbHBIX YPaBHCHHUM

64 I'paduaeckue MeTombI pemeHus 1
MTOKa3aTeJIbHBIX HEPABCHCTB

65 I'paduaeckue MeTombI pemeHus 1
Jorapu(MHUUECKUX YPaBHEHUI
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66

I'padmyeckue MeTOABI pelIeHHs
Jorapu(h)MUYECKHX HEPaBCHCTB

67

I'padmyeckue MeToabI perieHus
norapu(pMHIECKUX HEPABEHCTB

68

I'padmyeckue MeToAbI pereHUs
MOKA3aTeJIBHBIX U JIOTApUPMUIECKIX
YpaBHEHHI

69

I'paduaeckue MeTombI pemeHus
MTOKa3aTeNIbHBIX M JIOTapU(PMUICCKUX
YpaBHEHUH

70

I'paduueckue MeTobI peLIeHUs
MOKA3aTeIbHBIX U JIOTapU(PMHUECKUX
HEPAaBEHCTB

71

I'padmueckue MeToabI pemieHUs
MOKA3aTEeIbHBIX U JIOTAPUPMHIECKUX
HEPaBEHCTB

72

KonTtponbnas pabora:
"UppaunoHaiabHble, TOKa3aTeIbHbIE U
norapupMUIecKie HepaBeHCTBA"

73

Kommuiekcuple uncia. Anredpanyeckas u

TpUTOHOMETpHUUECcKas (hOpPMbI 3aITUCU
KOMILJIEKCHOI'O YnCia

74

Komnuekcusle uncia. AnreOpanueckas u

TpUTOHOMETpHUecKas (POpMBI 3aMTUCU
KOMILJIEKCHOT'O Yncia

75

Apudmernueckre ornepaiuu C
KOMILJIEKCHBIMU YU CIaMHU

76

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N300paxeHre KOMIUIEKCHBIX YHCEeN Ha
KOOPIMHATHOM IJIOCKOCTH

78

N300pakeHre KOMILUIEKCHBIX YHMCEN Ha
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KOOpHHHaTHOﬁJIHOCKOCTH

®opmyna Myaspa. KopHu n-oii crenenu

79 1
13 KOMIUIEKCHOT'O YHCIia

80 ®opmyna Myaspa. KopHu n-oii crenenu 1
13 KOMIUIEKCHOT'O YHCIia
[IpumeHeHre KOMIUIEKCHBIX YUCEI JUIs

81 pemeHust GU3MIECKUX U TEOMETPUIECKUX 1
3aj1a4

82 Kontponbnas padora: "KomriekcHbie 1
yucna"

83 HarypanabpHbIC | IIeTIbIC YHCIIa 1

84 HarypanpHble 1 11esnble uncia 1

85 [IpumeHeHne MPU3HAKOB AETMMOCTH 1
I[EJBIX YUCel

86 [IpumeHeHne MpU3HAKOB ACTUMOCTH 1
I[EJIBIX YUCEIl

87 [IpumeHeHne MpU3HAKOB ACTUMOCTH 1
uensix yrucen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB ACTUMOCTH 1
nensix yrucen: HOJl u HOK

89 [IpumeHeHne MPU3HAKOB ICTHMOCTH 1
IIEITBIX YHCEJI: OCTATKHU 10 MOJIYIIIO

90 [IpumeHeHre MPU3HAKOB JACTUMOCTH 1
IIEJIBIX YHCEJI: OCTATKHU 10 MOJIYIIIO
[TpumeHeHre MPU3HAKOB ACTUMOCTH

91 LETBIX YHCEII: aNropuT™ EBkinaa mis 1
pelIeHus 33124 B HEIbIX YUCIIaX

92 KOHTp"OJ'II;HaSI pabora: "Teopus menbIx 1
qucen
CucreMa ¥ COBOKYITHOCTb YpaBHEHUH.

93 PaBHOCHUIIbHBIE CUCTEMBI U CUCTEMBbI- 1

CICACTBUA
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94

Cucrema v COBOKYITHOCTh YPaBHEHHIA.
PaBHOCHIBLHEBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U
COBOKYITHOCTEN paliiOHAIbHBIX
YpaBHEHH I

96

OCHOBHBIE METO/BI PELICHHS CUCTEM U
COBOKYITHOCTEH UPPALIMOHAIILHBIX
YpaBHEHUH

97

OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbBIX
YpaBHEHHI

98

OCHOBHEIE MET OAbI pCHICHUSA CUCTEM U
COBOKYITHOCTEM MMOKa3aTEIbHBIX
YpaBHECHUH

99

OCHOBHBIE METO/Ibl PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUECKUX
YpaBHEHUH

100

OCHOBHBIE METO/IbI PEUICHUSI CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIeCcKuX
YpaBHEHH I

101

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pa3ianyuHbIX o0nacTel HayKH U pealibHOM
KU3HU, MTHTEPIIPETALUs IOTyICHHBIX
pPEe3yNIbTaTOB

102

IIpumeHeHNne CUCTEM K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3ianyuHbIX o0nacTel HayKH U peasibHOI
KU3HU, MHTEPIIPETALUs IOTyICHHBIX
PE3YJILTATOB

103

HpI/IMeHeHI/IC HCPABCHCTB K PCUICHUIO
MATEMATHYCCKHUX 3aJa4 1 3a1a4 U3

99



denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

pa3IUYHbIX 00JIaCTe HAYKU U peasIbHOM
KU3HU, HTHTEPIIPETALUS OTYyIECHHBIX
pe3yIbTaToB

104

KonTtponbnas padora: "Cucremsl
paIMOHATIBLHBIX, UPPAMOHATBHBIX
MOKA3aTENbHBIX U JTOrapuhMUIECKIX
ypaBHeHUI"

105

PanmonanbsHble ypaBHEHHS C
apaMeTpamu

106

PanmonanbsHbIe HEpAaBEHCTBA C
apaMeTpamMmu

107

ParmonanbpHbIE CUCTEMBI C TAPAMETPAMHU

108

HppanuoHainbHble ypaBHEHUS,
HEPABEHCTBA C IapaMeTPaMHu

109

HppannoHanbHbIE CUCTEMBI €
rapamMeTpamMmu

110

IToka3aTenbHbIe ypaBHEHUS, HEPABECHCTBA
C mapaMeTpaMu

111

IToka3aTesbHbIE CUCTEMBI C IAPAMETPAMHU

112

Jlorapudmuueckue ypaBHeHUs,
HEPABEHCTBA C IapaMeTpaMu

113

Jlorapugpmuueckre CucTeMsl ¢
napaMerpamu

114

Tpuronomerpuieckue ypaBHEHHUs €
napaMmerpamu

115

Tpuronomerpuueckre HepaBeHCTBa C
napaMeTrpamu

116

TpUroHOMETpHUYECKHUE CUCTEMBI C
rapamMeTpamMmu

117

[TocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJIENIeH peaIbHBIX
CUTYalMH C IOMOIIIbI0 YPaBHEHHUH C
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napamMeTpamMu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJeJel peabHbIX
CUTyalid C MOMOILBIO CUCTEM
YpaBHEHHUH C ITapaMeTpamMmu

119

[TocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJEIIEH peabHbIX
CUTyalMid C IOMOILBI CUCTEM
YPaBHEHUH C IapaMeTPaAMHU

120

Konrtponbnas padora: "3agauu c
napamerpamu"

121

[ToBTOpenue, 06001IIEeHNE,
cucreMmarusanus 3Hanui: "YpaBHenus'"

122

[ToBTOpenue, 06001IIEeHNE,
cucreMmarusanus 3Hanui: "YpaBHenus"

123

[ToBTOpenue, 0600IIeHNE,
cUcTeMaTu3alus 3HaHui: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEHme, 0600IICHNHE,
cuctemaTuzauus 3Hanuii: "HepaBencrpa"

125

[ToBTOpEHmE, 0600IICHHE,
cucremaTuzauus 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 06001IeHNE,
cucreMmaru3anus 3Hanui: "HepaBencrsa"

127

[ToBTOpenue, 06001IeHNE,
cucremaruzanus 3HaHui: "[Ipon3Boanas
U €€ npumMeHeHue"

128

[ToBTOpenue, 0600IIeHNE,
cucrtemaruzanus 3Hanuil: "[IponsBoaHas
u e€ npuMeHeHue"

129

[ToBTOpeHme, 0600IICHNME,
cucTeMarusanus 3HaHuii: "[IpousBogHas
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u e€ npumeHeHue"

[ToBTOpEeHme, 0600IICHNE,

130 cucremaruzanus 3HaHuii: "MaTerpan u 1
ero npuMeHeHue"
[ToBTOpenwue, 06001IICHNE,

131 ~.n n 1
CHUCTEMaTH3alMs 3HaHUM: "OYHKIINN
[ToBTOpenue, 06001IIEeHNE,

132 4 n n 1
cUCTeMaTu3anus 3HaHui: " yHKIHH
[ToBTOpenue, 06001IIEeHNE,

133 4 n n 1
cUCTeMaTu3anus 3HaHui: " yHKIHH

134 WroroBasi KOHTpOJIBHAs paboTa 1 1

135 WroroBasi KOHTpoIbHAs paboTa 1 1

136 [ToBTOpeHme, 0600IICHNME, 1
CHCTeMaTH3allMs 3HaHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBOo 4acos

Bcero

KonTpoJbnblie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE MTpaBUIIa H300paKEHUS HA
PHCYHKE IIJIOCKOCTH, TapauIeIbHBIX
pSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHsITHS CTEpEOMETPHH: TOYKA, MPSIMas,
IUIOCKOCTB, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHSI HA PUCYHKE
IUIOCKOCTH, MApaJIICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[TonsTHA: IEepeceKaroIMecs TIOCKOCTH,
MepeceKarorecs npsimMasi U mIOCKOCTb;
MOJIYIIPOCTPAHCTBO

[TonsiTuA: nepecekaronrecs mIOCKOCTH,
nepeceKarommecs npsimast v MiIoCKOCTh;
MOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIHNX 00bEKTOB

MHororpaHHUKH, U300paXKeHHEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIS
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cienctBus u3 HUX. CriocoObl 3aJaHus
MPSAMBIX U ITIOCKOCTEW B TPOCTPAHCTBE.
O0603HaveHHS MPSIMBIX M TUIOCKOCTEH

10

N300paxenue cedeHunit nupamuabl, kKyoda
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o00pakeHue nepecevdeHus
MTOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBanue mocTpOSHHBIX CEUYCHNUI
pa3sHbBIMH LIBETAaMH

11

N300pakeHre ceueHuit mupamMuIbl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOMAST Yepe3 Ux
pé6pa. 300pakeHne nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHUN
Pa3HBIMH IBETAMM

12

N300pakeHne ceueHuil mupamusl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 uxX
pé6pa. M3o0parkeHue nepeceueHus
MOJYYEHHBIX IJIOCKOCTEH.
PackpammBanue nocTpOeHHBIX CEYEHUN
pa3sHbIMH LIBETAMU

13

N300paxenue cedeHnii nupamuabl, Kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 ux
pEbpa. N300pakeHue nepecevdeHus
MTOJIYYEHHBIX IIJIOCKOCTEH.
PackpamBaHne MocTpOSHHBIX CEUYCHNH
pa3HbIMHU LBETAMHU

14

Merton caeaoB Ul TOCTPOSHHUS CEUSHUI

15

Merton cieaoB g MOCTPOCHUS CEYEHU.

CBolicTBa nepece4eHni MpsIMBIX U
IIJIOCKOCTEN

16

Meton crnenoB i IOCTPOEHUS CEUEHU.

CaoiicTBa nepecedeHU N MPSIMBIX U
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IJIOCKOCTEN

17

[TocTpoenune ceuenuit B mupamue, Kyoe
1o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 111aroB
IIOCTPOEHUS

18

[TocTpoenue ceuenuit B mupamuae, Kyoe
o TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEXKEN U 3alUCh IAroB
MMOCTPOCHUS

19

[TocTpoeHue cedeHuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YE€PTEKEH U 3aICh [1aroB
MIOCTPOCHUS

20

[TocTpoeHue ceueHnit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX '-IepTe)KeI\/'I M 3aII1UCh 111aroB
MOCTPOCHHS

21

[ToBTOpenue mianumerpun: Teopema o
MIPOMOPIIMOHATBLHBIX oTpe3kax. [Tomodue
TPEYTrOJIbHUKOB

22

[ToBTOopenue mnanumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX YepTexax. Mctopus pa3Butus
IJIAHUMETPUHU U CTEPEOMETPUHU

23

KonTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceyenus"

24

B3aumHoe pacronoxenue npsiMbIx B
npocTtpaHcTBe. CKpenuBaronmecs
npsimble. [Ipru3HaKy cKpenBaronmxcs
npsambix. [lapaniensHbie npsiMbie B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHUU U
€JIMHCTBEHHOCTH MPSIMON NapaJlJIeIbHOM
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JAHHOW NPSAMOU, IPOXOAILEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIeXKAIEeH Ha
JTAHHOM NIpAMOi. JIemma o mepeceyeHun
[1aPAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH Tpex npsiMbIX. Teopema
0 TpEX MapajuieNbHbIX NPAMBIX. Teopema
0 CKPEIIMBAIOIIUXCS TPSIMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaJIICIILHOTO
npoektupoBanus. MzobpaxeHue pa3HbIx
GbuUryp B MapayuIeIbHOMN MPOESKITMI

28

LenTpanbHas npoekuus. Yroi ¢
COHANpPaBJICHHBIMU CTOPOHAMH. YTOJ
MEXK]1y TPSIMBIMH

29

3amayu Ha JOKa3aTelILCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIoNIOKEHUEM MPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: apa/uIeaIbHOCTD IPSIMOU U
IIJIOCKOCTH B IIPOCTpaHcTBe. [Ipu3Hak
NIapAJUIEIbHOCTU IPSAMOH U INIOCKOCTH.
CaolicTBa napajuIeNbHOCTH NPSIMOH U
IIJIOCKOCTH

31

reOMeTpI/ILICCKI/Ie 3aJa41 Ha BbIYHMCIICHUC
1 10Ka3aTCiIabCTBO, CBA3aHHBIC C
MapajliCJIbHOCTBIO IIPAMBIX U
MJIOCKOCTEM B IMPOCTPAHCTBE

32

[TocTpoeHue ceueHus, mpOXOIIIEero
yepe3 JaHHYIO MPSIMYIO Ha YepTexke U
MapaIebHOrO APYrou npsamoi. Pacuér
OTHOLIEHUH

33

[TapannensHas npoekuys, NPUMEHEHHE
JUI IOCTPOCHUS CeUeHU KyOa u
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apajiiejenumIicaa. CBoiicTBa
HapauICICIUIICAd U IIPU3MbI

34

[TapamensHble ockoctu. Ipusznaku
NapaAJUIEIbHOCTHU ABYX INIOCKOCTEN

35

Teopema 0 mapaJIeIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAAILEH Yepe3 TOUKY, He
MPUHAJICKALLYIO TaHHOW IUIOCKOCTH U
CJIIEeACTBHS U3 HEE

36

CaolicTBa nmapaiesnbHbIX IJIOCKOCTEMN: O
MapajuIeIbHOCTH MPSIMBIX MT€peceyeHust
IIPY [IEPECEUEHUH IBYX NapajlIeIbHbIX
IUIOCKOCTEN TPEThEM

37

CaoiicTBa nmapajijieabHbIX MIOCKOCTEN:
00 oTpe3Kax mapauieIbHBIX MPSMBIX,
3aKTFOYEHHBIX MEXK Y MapauieIbHBIMI
IJIOCKOCTSIMH; O TTEPECEYCHUU TIPSIMOM ¢
JIBYMsI TapaJIeIbHBIMH TIOCKOCTSIMH

38

IToBTOopenue: Teopema Iludaropa na
IJIOCKOCTHU

39

HOBTOpeHI/IeZ TPUTOHOMCTPUS
OpAMOYT OJIBHOI'O TPCYI'OJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napauleJaenuneia

41

Brruncnenue UIHH OTPE3KOB B KyOe 1
IIPSIMOYT'OJIBHOM IapaJuIeIenuIe e

42

[lepnieH IUKYISIPHOCTD IPSAMOM U
mockoctH. [Ipru3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD MIPSAMOMN U
iockocTu. [Tpu3Hak
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NEPNEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTHU

44

Teopema 0 CyleCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOMU, MPOXOISIICH
yepe3 TOUKY MPOCTPaHCTBA U
MEPHEHINKYISIPHOM K IIOCKOCTH

45

IImockoctu n NEPINCHAUKYJIAPHBIC UM
IpsAMBIC B MHOI'OI'pPaHHHUKAX

46

IImockoctu n NEPINCHAUKYJIAPHBIC UM
IOpsAMBIC B MHOI'OI'PaHHHKAX

47

[lepnenauKkynsp 1 HaKJIOHHas.
[TocTpoenue nepneHANKYIIpa U3 TOYKU

Ha IIPSIMYIO

48

[lepnenukynsp 1 HaKJIOHHAs!.
[TocTpoenune nepneHANKYIISpa U3 TOYKU
Ha IPsIMYIO

49

Teopema o TpEX MepHEeHIUKYIIAPAX
(mpsiMasi u oOpaTHasi)

50

Teopema o TpEX NepHEHIUKYIAPAX
(mpsiMasi U oOpaTHasi)

51

Yron MCKAY CKPCIIMBAOIIIUMHACA
IpAMBbIMHA

52

[Touck nepneHIuKyIISIpHBIX MPSMBIX C
IIOMOIIBHO HepHGHI[I/IKy.HSIpHBIX
IJIOCKOCTEN

53

OpToroHajibHOE TPOESKTUPOBAHHE

54

[TocTpoenue ceueHuit Kyoa, MpU3MBI,
MIPAaBUIIBHON IUPaMUABI C IIOMOIIBIO
OpPTOrOHAJIbHON MPOESKIIUH

55

[Toctpoenue ceuenuii Kyoa, IpU3MBL,
MPaBUJILHON MTUPAMUJIbI C TIOMOIIBIO
OpTOrOHAJILHOW MPOCKIIMHU
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56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTEJBHO I10cKOCTH. [1mockocTn
CUMMETpPUIN B MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU
U IUIOCKOCTH KAaK CJIEICTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pPacCcTOSHUM OT TOYKHU 10 INIOCKOCTH

59

[IpaBusibHBIE MHOTOTpaHHUKH. Pacuér
pPacCcTOSHUM OT TOYKHU J0 INIOCKOCTH

60

Crioco0Obl OMYCTUTH MEPHIEHAUKYIISIPHI:
CUMMETPHS, CABUI TOUKH I10
MapauIeIbHON TPSIMON

61

CaBur no HenapauienbHON NPsAMOi,
M3MEHEHUE PACCTOSHUM

62

KonTponwsHas padora "B3zaumuoe

p p

PacToNIOKEHHUE MPSMBIX M IIIOCKOCTEH B
MPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroa Mexay MPAMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYT OJIBHUKE, TEOpEMaA
KOCHHYCOB

64

IToBTOpEHME: Yyrom MexIy
CKPEIIMBAIOIIHAMHUCS NPSIMBIMA B
IIPOCTPAHCTBE

65

FCOMCTpI/I'-IGCKI/Ie METOJbI BEIYUCICHUS
yriia MExKay MpsIMbIMU B
MHOT'OrpaHHHUKax

66

JIByrpaHHbIii yrosn. CBONHCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOIO yIjia

67

[lepnieHquKynsIpHbIE IIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEHN
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68

[Ipu3Hak nepneHIuKyJIIpHOCTU
IIJIOCKOCTEW; TeOpeEMa O NMPSMON
MEepeCceUeHUs ABYX MIOCKOCTEN
NIEPIEHIUKYISIPHBIX TPETHEHN MIOCKOCTU

69

[IpsiMoyToNBbHBIN MTapajuIeIenume; Kyo;
MU3MEPEHHUs], CBOMCTBA MPSAMOYTOJILHOT O
napajuiesenumnena

70

Teopema 0 nuaroHany nNpsAMOyroJabHOIO
napajuiesienunea U ClieJICTBUE U3 Heé

71

CrepeomeTpruuecKie 1 MPUKIATHBIE
3aJlaud, CBS3aHHBIC CO B3aUMHBIM
PacIoNOKEHHUEM IPSMBIX M ITIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIINECS
NpsMbIE, apajljIebHbIE TIJIOCKOCTU B
CTaHIIapTHBIX MHOFOFpaHHI/IKaX

73

Hapa napajiCJIbHBIX IUIOCKOCTEH Ha
CKPCHINBAIOIIUXCA MPAMBIX, pACCTOAHHNC
MCKAY CKPpCHIMBAOIIMUMHUCA MPSAMBIMHA B
IPOCTBIX CUTYyAUAX

74

Paccrosaue or ToukH J0 IINIOCKOCTH,
PaCCTOAHHUC OT HpHMOﬁ A0 IIITOCKOCTHU

75

Brrunciienue pacCTosiHUM MEXITY
CKPEIIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO TIEPIICHAUKYIISIPHOM
IJIOCKOCTH

76

TpéxrpaHHbIil yroi, HepaBeHCTBa JIs
TPEXI'PaHHBIX yriioB. Teopema
[Tugaropa, TeopemMbl KOCHHYCOB U
CHHYCOB JUIsl TPEXTPAHHOTO yIJia

7

DneMeHTHI chepruIecKoil TEOMETPUH:
reoie3n4ecKre JMHUHU Ha 3emiie

78

KontpoabsHas padora "Yribsl u
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pacctosHus"

79 ?I/ICTCM&TI/IS&HI/IH 3HaHUN 1

MHoOrorpaHHuK M €ro 3JeMeHThHI"

80 [Tupamuna. Buasl nupamua. [IpaBunsHast 1
UpamMua

81 [Tpusma. [Ipsmas u HaKIOHHAS TPU3MBI. 1
[IpaBunpHas npuzma

82 [IpsamMoit napaiienenunesn, 1
MIPSIMOYT OJIBHBIN TapajuIeNienure]], Kyo

83 Brimykibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykible MHOrorpanHuku. Teopema

84 Diinepa. [IpaBuibHBIC U 1
MIOJTYIIPABUIIbHBIE MHOTOTPAHHHUKHI

85 KontpomnpHas padora "MHororpaHHukn" 1

86 [TonsiTre BeKTOpa Ha TUIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3HocTh BEKTOpOB 1

89 [TpaBuiio mapasuienenumeaa 1

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1
Paznokenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJHOMN 1
TJIOCKOCTH

92 CxkaysipHOE TPOU3BEICHUE 1

93 Brruncnenue yria Mex 1y BEeKTOpaMH B 1
MIPOCTPAHCTBE

9 [TpocTeiimme 3a1a9u ¢ BEKTOPaMHU 1

95 [TpocTeifmue 3aa4u ¢ BEKTOpaMHU 1

96 [Ipocreiine 3aaun ¢ BEKTOpaMu 1

97 [IpocTeiinmye 3aa4u ¢ BEKTOpaMu 1
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98 O0o001IeHNE U cHCTeMaTH3aIis 3HAHUI 1
99 O0001IeHE ¥ cHCTEMAaTHU3alis 3HAaHUI 1
100 Wrorosast KOHTpoJbHAs paboTa 1
101 WroroBasi KOHTpoOIBHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3alAs 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KUIIACC
KoJsmnyecTBo 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
/i Tema ypoxka Beero Kontpoabubie | IlpakTtuuyeckue fll3yqennﬂ gﬁ[?;gonaTenbﬂme
padoThbI padoThI pecypeb
[ToBTOpenue Tembl "KoopauHarsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocTpaHcTae”
2 [ToBTOpenue temsl "CxkanspHoe 1
IIPOU3BEJIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruncienue yria 1
MEXy BEKTOpaMHU B MPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHNE IPSIMOH, 1
MPOXOJIAIICH Yepe3 JIBE TOUKH"
5 YpaBHEHHUE NIOCKOCTH, HOPMAJIb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTPE3KAX
7 BekTopHoe npousBeecHue 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMUPOBAHKE
10 AHanuTUYECKHE METObI pacuéra yria 1
MEXIY NPSMBIMHA B MHOTOTPaHHUKAX
11 AHanuTUYECKHE METObI pacuéra yria 1
MEXIY IJIOCKOCTSIMU B MHOI'OTPAHHUKAX
12 dopMyita pacCTOSTHUS OT TOYKHU 10 1
IIJIOCKOCTH B KOOPIMHATAX
13 Haxoxnaenue paccTosiHUI OT TOUKH 10 1
TIJIOCKOCTH B Ky0O€
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14

HaXO)KI[eHI/Ie paCCTOHHI/IfI OT TOYKH O0
ITJIOCKOCTH B HpaBHJILHOI;'I nupaMuac

15

KonrtponbHas padora "AHanmuTHuecKas
reomerpust”

16

CeueHnst MHOTOIrpaHHUKOB:
CTaHJIapTHbIE MHOTOI'PaHHUKH

17

Ce'—IeHI/IH MHOFOFpaHHI/IKOB: MECTO/
CIIEJIOB

18

CeueHust MHOTOIpaHHUKOB:
CTaHJAPTHBIE IIJIOCKOCTH, IEPECEUEHNUS
HPSIMBIX U INIOCKOCTEN

19

[TapannensHblie MpsMbIE U TIOCKOCTH
napajuiejbHbIe CEYEHUS

20

[TapannenpHbIe PAMBIEC U TUIOCKOCTH
pacu€T OTHOIIECHUHN

21

[TapannenbHble MpsMBIE U TNIOCKOCTH
YTJIbI MEXKY CKPEIIMBAIOIIUMHUCS
NPSIMBIMU

22

[lepnenukynspHblie IpsIMbIE U
IIJIOCKOCTH: CTAHIAPTHBIE MTAPBI
NEPIEHIUKYIISAPHBIX INIOCKOCTEN U
HPSIMBIX, CHMMETPUH MHOI OTPaHHUKOB

23

[lepnennukynspHble NpsIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
MIEepPIEeHIUKYIIspax

24

[IepnieHuKyISIpHBIE TIPSIMBIE U
IIJIOCKOCTH: BBIUUCIIEHUS JUIMH B
MHOI'OIPAHHUKAX

25

[ToBTOpEHME: TIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JIS
IJIOMIA e, COOOpaKeHUsl MOA00us

26

IloBTOpEHME: IO AN
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MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JIS
IJIOMIAACH, COOOpaXKeHHUs MOA00us

27

[ToBTOpEHuME: nomanu
MHOTOYT'OJIbHUKOB, )OPMYJIBI JISI
IonaAei, cooOpakeHust Mogo0us

28

[Imomany cedyeHnii MHOT OIPaHHUKOB:
IUIOIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs MOT00uS

29

[Tnomanu ce4eHnit MHOTOrPAaHHHKOB:
TJIOMIA/IM TTIOBEPXHOCTEH, pa3pe3anus Ha
YaCTH, COOOpaKEHHUs MOA00uS

30

Kontponbnas padora "IloBTopenue:
MHOT'OTPaHHHKH, CEUCHUS
MHOT'OTPaHHUKOB"

31

O065bEM Tena. OObeM IPSIMOYTOIILHOTO
napajuiefienuneaa

32

3amauu 00 yIBOCHHH Ky0a, O
KBaJparype Ky0a; 0 TPHCEKIIUHU yria

33

CtepeoMeTpuiecKHe 3a/1a4t, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYT OJILHOTO
napajuiesenumnesia

34

[Ipukiagubie 3a1a4n, CBSI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJILHOTO
napasuiesenunea

35

O0béM npsiMOl TPU3MBI

36

CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE
C BBIYHCIICHUEM O00BEMOB MTPSIMOM
MIPU3MBI

37

[Ipukiagubie 3a1a4n, CBsI3aHHBIE C
00bEMOM TIPSIMON TTPU3MBI

38

Brrurcienue 00bEMOB TEIT C ITOMOIIBIO
onpenenéHHoro uarerpanta. O0beM
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HaKJIOHHOM IMPU3MBI

39

Beruncnenne 00bEMOB Tel ¢ TOMOIIBIO
omnpenenéuHoro uarerpaia. Oobpém
MTUPAMUIBI

40

®opmyna 00bEMa MUPaMUIBL.
OTHomIeHne 00HEMOB MUPAMHU/T C
O0IITUM yTJIOM

41

®opmyna 00bEMa MUPaMUIBL.
OTtHo1eHne 00bEMOB TUPAMHL C
OOIIMM YTIIOM

42

CrepeoMeTpruYecKHe 3a]1auu, CBSI3aHHbIC
¢ 00béMaMU HAKJIOHHOM MPU3MBI

43

CrepeoMeTpruYecKHe 3a]1auu, CBSI3aHHbIC
¢ 00béMaMU TUPAMH/IBI

44

[Ipuknanueie 3anaqun mo reme "OObEMBI
Ten", CBsI3aHHbIE C 00HLEMOM HAKJIOHHOM
MIPU3MBI

45

[Mpuknagueie 3agaun o teme "OOBEMBI
Ten", CBI3aHHbIE ¢ 00BEMOM IMUPAMMIBI

46

[Ipumenenne 00bEMOB. Brruncienue
paccTosiHUA 10 TUNIOCKOCTU

47

KonTtponbnas padora "O6bEm
MHOTOrpaHHHuKa"

48

Hunuaapuyeckas MOBEpXHOCTb,
00pa3yroIre UIHHIPHYECKOM
MOBEPXHOCTH

49

Humuanap. [Ipsamoi kpyroBon UIMHAP.
I1nomaaes MOBEPXHOCTH UJIUHAPA

50

Konnueckast moBepXHOCTb, 00pazyromiue
KOHMYECKOU noBepxHocTu. Konyc

51

CeueHure KOHYCa MIIOCKOCTHIO,
mapajuIeIbHON IIOCKOCTH OCHOBAHUSI

11¢€
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52

Yceuénnslil konyc. M300paxenue
KOHYCOB M YCE€4EHHBIX KOHYCOB

53

[Inomans GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

54

[Tnomanb GOKOBOI MOBEPXHOCTHU U
MOJTHON NOBEPXHOCTH KOHYCA

55

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTcJIbCTBO U BBIYMCIICHHUCE,
TIOCTPOCHUEM CEYCHUH IMIIMHpA,
KOHYycCa

56

CrepeomeTpuueckue 3aauu Ha
JO0Ka3aTCJIbCTBO U BBIYHCIICHUC,
MOCTPOCHUEM CEUCHHUH UIINHIPA,
KOHyca

57

[Ipukiagubie 3a1a4n, CBsI3aHHBIE C
LHHJIMHIPOM

58

[Ipukiagubie 3a1a4n, CBsI3aHHBIE C
LHHJIMHIPOM

59

Cdepa u map

60

[Tepeceuenne cdepsl u mapa ¢
1ocKocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By 1 n300paxenune mapa

61

[lepeceuenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTHIO. Bun u m300pakenne mapa

62

Ypasaenue chepsl. [Lnomans cheprr u
e€ yacren

63

Cummetpusi cepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
JOKa3aTCJIbCTBO U BBIYUCIICHUC,
CBsI3aHHBIC cO chepoit u mapom,
MIOCTPOCHUEM UX CEYCHHM MIIOCKOCTHIO
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65

CrepeoMeTpuyecKue 3aauu Ha
JIOKa3aTelIbCTBO U BHIYHCIICHUE,
CBSI3aHHBIE CO Cepoil U mapom,
MIOCTPOCHUEM MX CEYCHHH MIIOCKOCTHIO

66

[TpuksaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTD Ha
IIJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJIapTHbIE MOA00HS

68

Pazmuunsie KOMGI/IHaHI/II/I TCJI BpalllICHUA
1 MHOI'OrpaHHUKOB

69

3agauu 1o TeMe "Tena ¥ MOBEpPXHOCTH
BpameHus"

70

3agauu 1o TeMe "Tena ¥ MOBEpPXHOCTH
BpaieHus"

71

Kontponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

72

O0béM mummHIpa. Teopema 00 00bEMe
IPSMOTO HHJIHHIPA

73

Brruncienne 00bEMOB TEI C ITIOMOIIBIO
ornpenenéHHoro uaterpana. OouémM
KOHYCa

74

IInomaau 6OKOBOM M HOIHOI
TTOBEPXHOCTHU KOHYCA

75

CrepeomeTpuueckue 3aJjauu, CBSI3aHHbIC
C BBIUHCIIEHHEM 00BEMOB IIMIMH/IPA,
KOHyCa

76

[Mpuknagueie 3agaun no teme "OOBEMBI
Y IUIOIIAJAW OBEpXHOCTEN Ten"

77

O0BEM mIapa 1 MapoBOro CEKTOpA.
Teopema 06 o0béme mapa. [Lnomanp
cthepbl. CTepeoMeTpHUECKHE 3a1a4H,

11¢
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CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1apa, IIapoBOro CErMEHTa U IapOBOTO
CEeKTOpa

78

[Mpuknagueie 3agaun o teme "OOBEMBI
Ten", CBSA3aHHBIE ¢ 00BEMOM IIapa 1
momaneo cheprl. COOTHOIICHUS
MEXTY TITOIIAIIMUA TIOBEPXHOCTEH U
00BEMaMU IT0T00HBIX TEIT

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
N3menenne o0bEMa mpu o 1001H.
CrepeomeTpuuecKkue 3aJja4u, CBsI3aHHbIC
C BBEIYHCIIEHHEM 00BEMOB TEI U
TJIOIIA/IeN TOBEPXHOCTEM

80

Kontponbnas padora "Ilnomann
TIOBEPXHOCTH M 00bEMBI KPYIJIbIX Ten"

81

JIBMKEeHUsI MPOCTPaHCTBA.
OTtoOpakeHus. J|BHoKEHUS U PABEHCTBO
¢uryp. O01me cBOKCTBA IBHKCHUI

82

Buapl nBukeHuii: napajiebHbIA
MEPEHOC, [IEHTPaIbHAsI CAMMETPHS,
3epKajJbHasi CAMMETPHS, TOBOPOT
BOKPYT OPSIMOU

83

[IpeobpazoBanus nomoowus. [Ipsmas u
cdepa Diinepa

84

FCOMeTpI/ILIeCKI/IC 3aJa4u Ha
IIPUMCHCHHUC IBUKCHUA

85

KonTtponbhas padora "BekTopbl B
npocTpaHcTBe"

86

Oo6o6maromee mopropenue 11 mousaTui
1 METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMaTH3aIHsI 3HAHMIA:
"ITapannenbHOCTh NPSIMBIX U
IUIOCKOCTEH B MpOCTpaHcTBe"
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87

Ob6o6maromniee nopropenue 11 nmonaruit
U METO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alsl 3HAHUI:
"Bektops! B ipocTpaHcTBe"

88

O6o6maromee mopropenue 11 monsaTuit
U MeToJ10B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMaTH3AINs 3HAHMIA:
"BekTopsl B mpocTpaHcTBe"

89

O6o0maromee mopropenue 11 nmousTuit
¥ METOJIOB Kypca reomerpuu 10-11
KJ1acCOB, CHCTEMaTH3allisl 3HAHUI:
"OO0BbemM MHOTOrpaHHHKA"

90

Ob6o6maromiee nopropenue 11 monaruit
1 MeToJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aIis 3HAHHUH:
"O0beM MHOTOrpaHHHKa"

91

O6o6maromee mopropenue 11 mousaTui
1 METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMaTH3aIsI 3HAHMIA:
"Tlnomany NOBEpXHOCTH U OOBEMBI
Kpyriibix ten"

92

O6o6matoiee moBropenue 11 moustuit
1 METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3allis 3HaHUH:
"TInomaam MOBEPXHOCTH M O0BEMBI
KpyrJibix ten"

93

HroroBasi KOHTpoIbHAs paboTa

94

Wrorosasi kKoHTpoIbHAs paboTa

95

[ToBTOpenue, 0600IICHIE 1
CHCTEMaTH3allusl 3HAHUH

96

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HayKU U €€ poiib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
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KOMIIBIOTCPHBIX TEXHOJIOT Ui

97

Hcropus pa3sBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

98

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HayKH 1 € poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOT Ui

99

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAyKU U €€ POJib B Pa3BUTHU
COBPEMEHHBIX NH)KECHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOT UM

100

Hcropus pa3BUTHS CTEpEOMETPUM KaK
HAyKU U €€ posib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

101

Hcropus pa3BuTHS CTEpEOMETPUH KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOI M

102

Hctopus pa3BUTHS CTEPEOMETPUN KaK
HAyKHU U €€ POJib B Pa3BUTHU
COBPEMEHHBIX NH)KECHEPHBIX U
KOMIIBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

102
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®denepanpHas padoyas nporpamma | Matemaruka. 10-11 kiaccer (yriyOia€HHBIH YpOBEHB)

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne n/m

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbnblie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

I'pad, cBsa3HBIA rpad), npencTaBieHe
3aJ1a4y¥ C MOMOIIIBIO rpada

CreneHb (BaJIGHTHOCTD) BEPLINHBI.
[TyTs B rpade. Llenu v MUKIIBI

I'padbr Ha mtockoctu. JlepeBo
Clly4ailHOr 0 3KcIiepuMeHTa

CnyyaifHble SKCIEpUMEHTHI (OIBITHI) U
clly4yaiiHble COOBITUS. DJIeMEHTapHbIe
COOBITHS (MCXOJIBI)

BeposatHocTh ciydyaitHOro COOBITHS.
BepostHOCTH COOBITHII B ONIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITHSIMU

BeposiTHOCTh CitydaitHOTO COOBITHS.
BeposatHocTr cOOBITHI B OIIBITAX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

[Tepeceuenue, 00beTMHEHNE MHOKECTB
Y COOBITHH, TIPOTHBOITOJIOKHBIE
coObIThs. DopMyra cloKeHus
BEPOSITHOCTEN

VYcioBHas BEPOATHOCTb. Y MHOXEHHE
BeposiTHOCTEH. POpMyIia yCI0BHOU
BEPOSITHOCTU

YcnoBHast BEpOSITHOCTh. Y MHOXKEHHUE

12z



denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmaceel (yriyOnEéHHBIH YpOBEHB)

BeposTHOCTEH. POpMyIia yCIOBHOM
BEPOSITHOCTH

10

®opMyIia MoJHOW BEpOATHOCTH

11

®opmyna baiieca. HezaBucumbie
COOBITHS

12

KomOuHaTOpHOE IPaBUIIO0 YMHOKCHHSI.
[TepectaHOBKY U (aKTOpUAT

13

Uucino coueranuid. TpeyroibHUK
ITackans

14

dopmyna bunoma HeroToHa

15

KonTtponbnas padora Nel: "I'padwr,
BEPOSATHOCTH, MHOXKECTBA,
KoMOuHaTopuka'

16

bunapHbIi ci1y4alHBII OIBIT
(ucmbITaHue), ycnex U Heyaya.
HeszaBucumpblie ucnbiranus. Cepus
HE3aBUCUMBIX UCTIBITAHUN JIO IEPBOTO
ycrexa

17

Cepust HE3aBUCHUMBIX MCTIBITAHUN J10
MEpPBOro ycrexa

18

Cepust HE3aBUCUMBIX MCTIBITAHUN
bepnymm

19

CnyyaiiHblii BBIOOp U3 KOHEYHON
COBOKYITHOCTH

20

[TpakTuyeckas pabora ¢
UCIIOJIb30BaHHEM JJIEKTPOHHBIX TaOMIHUIL

21

Cnyyaiinas BenuunHa. Pacnipenenenue
BeposTHOCTEH. J{narpamma
pacrnpeneneHus

22

Onepanuu Haj cllydaliHbIMU
BennuuHaMmu. [Ipumepst
pacnpenenennii. bunapHas ciaydaiiHas

12:



denepanbhas pabouas nporpamma | Matemaruka. 10-11 kmaccel (yriyOnéHHBIH YPOBEHb)

BCINYMHA

23

['eomeTpuueckoe pacrpeecHue.
buHOMHaNBHOE pacipeie/ieHue

24

MatemaTtnyeckoe 0Ku1aHue
ciydaiiHOM Benn4uuHbl. COBMECTHOE
pacupeneneHue AByX CiaydanHbIX
BEJIMYHH

25

HesaBucumeple cirydaitHbie BEJIMUHHEI.
CBoiicTBa MaTeMaTUIECKOIO
oXxugaHus. MareMaTudeckoe
OXUJaHue OMHApHOW ciydJaitHON
BEIUYUHBI

26

MateMmaTHndeckoe OKUIaHne
Tr€OMETPUYECKOTr0 U OMHOMHAIBHOT'O
pacopeaeiaeHui

27

Z[I/ICHepCI/IH " CTaHAApTHOC
OTKJIOHCHHC

28

Jucniepcusi OMHApHON CiydaitHOM
BeanuuHbl. CBOWCTBA qUCIIEPCUU

29

MartemMaTtuueckoe OXHIaHUC
MPOU3BCACHUA U TUCIICPCHA CYMMBI
HE3aBUCHUMBIX CquaﬁHBIX BCJIIMYNH

30

[IpakTuueckas paborta ¢
UCIIOJIb30BAaHHEM DJICKTPOHHBIX TA0JIHIL

31

Jucnepcusi OMHOMHAILHOTO
pacripenenenus. [Ipakruueckas padora
C MCII0JIb30BAHUEM AJIEKTPOHHBIX
TabIuUIL

32

O00011eHE U cUcTeMaTU3alis 3HAaHUI

33

Kontponbnas pabora Ne2:
"Ucneiranus bepnymiu. Cinyyaiinbie
BEJIMYMHBI M pacrpeaeacHus"
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denepanbhas pabouas mporpamMa | Maremaruka. 10-11 kmaccel (yriyOnEéHHBIA YPOBEHB)

34 ‘ O06o011IeHNE U CUCTEMAaTH3alIHsl 3HAHUHA

1

OBIIEE KOJIMYECTBO YACOB I10
I[NTPOI'PAMME

34

12t



11 KIJACC

denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmacesr (yriyOnEéHHBIH YpOBEHB)

Ne
/o

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnyeckue
padoTsI

JlaTa
H3YYeHU S

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTejIbHbIE

pecypchl

HepasenctBo UeOnrmeBa. Teopema
Yeoboiuesa. Teopema bepuysnu. 3akon
OOJIBIINX YUCEN

HepasenctBo YeoObimea. Teopema
UYeorimena. Teopema bepuymmu. 3akon
OOJBIINX YHUCEI

Hepasencrso YebOsliena. Teopema
Yeormmena. Teopema beprynnu. 3akon
OONBIINX YUCEel

Bp100pOUHBIN METO HCCIIEIOBAHUI

[IpaxkTryeckas pabora ¢ HCIIONB30BAHUEM
9JIEKTPOHHBIX TaOJIHIL

['enepanbHas COBOKYMHOCTD U CllydaiiHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOUHBIMH
xapakTepucTukaMu. OLEHKa CPeTHEro U
JUCTIEPCUH TEHEPATbHOW COBOKYITHOCTH C
MTOMOIIIbIO BEIOOPOUHBIX XapaKTEPUCTUK

['enepanbHas COBOKYIHOCTD U CllydaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukaMu. OLEHKa CpeTHEro U
JMCTIEPCUU TeHEPaTbHOW COBOKYITHOCTH C
MOMOIIIbIO BRIOOPOUHBIX XapaKTEPUCTUK

OneHnBaHUE BEPOATHOCTEH COOBITUH 1O
BBIOOPKE

Craructuueckas runoresa. [IpoBepka
MPOCTENIINX TUIIOTE3 C IOMOLIBIO CBOMCTB
M3YYEHHBIX pacipeaeieHui

12¢



denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmacesr (yriyOnEéHHBIH YpOBEHB)

CratucTuueckas TUIIOTe3a. HpOBCpKa

10 MPOCTENIINX TUIIOTE3 C TOMOUIBIO CBOMCTB 1
M3YYEHHBIX pacIpeeiIeHHi

11 [IpakTryeckas pabora ¢ UCIOIH30BAHUEM 1
3JEKTPOHHBIX TAOJIHUIL

12 [IprMeps! HENIPEPBIBHBIX CIIyYalHBIX 1
BennurH. OYHKIIMSA MIIOTHOCTH BEPOATHOCTH
PaBHoMepHoe pactipenenenue. [Ipumepsl

13 3a/1a4, NPUBOJAIINX K MTOKa3aTEIbHOMY U K 1
HOPMAaJIbHOMY pacipeeseHHUsIM

14 OYHKIMS MIIOTHOCTH BEPOSITHOCTH 1
MOKa3aTEeJIbHOT O paclpeieeHUs

15 OYHKIMS MIIOTHOCTH BEPOSITHOCTH 1
HOPMAJBHOT'O pacTpeaeiIeHuUs
[TocnenoBaTenbHOCTH OJUHOYHBIX

16 He3aBUCHUMBIX coObITui. [Ipumep 3amaun, 1
npuBoJsiIed K pacnpenenenuto [lyaccona

17 [IpakTryeckas pabora ¢ UCIIOIH30BAHUEM 1
SJEKTPOHHBIX TAOJIHUIL

18 KoBapuanust 1ByX ciiy4ailHbIX BEJIUYHUH. 1
Koaddurment koppensuun

19 CoBMecTHBIC HAOIIOICHUS IBYX BEJIUYUH 1

20 Br16opounsiii K03 punmeHT Koppensuu 1

21 Paznuune mexay nHHefnU{oﬁ CBS3BIO U 1
IPUYHUHHO-CJICICTBEHHON CBS3BIO

22 Jlunelinas perpeccus 1

23 [IpakTuueckas paboTa ¢ UCIIOIb30BAHUEM 1
AJICKTPOHHBIX TAOJIHIY

24 [IpencraBieHre qTaHHBIX ¢ TOMOIIBIO TaOIHI] 1
U JIMarpaMM, OlMcaTelIbHAsI CTAaTHCTHKA

o5 OMBITH ¢ PAaBHOBO3MOXXHBIMHU 1

3JICMEHTAPHBIMU COOBITUSIMH
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denepanbhas pabouas mporpamMMa | Maremaruka. 10-11 kmacesr (yriyOnEéHHBIH YpOBEHB)

26

Berunciienue BeposTHOCTEH COOBITHIT ¢
npuMeHeHueM hopmyi

27

Brruncnenue BeposiTHOCTEH COOBITHI ¢
IpUMEHEHHEM I'paduYeCKUX METOJIOB:
KOOpAMHATHAs IpsiMast, JEPeBo, 1uarpaMmma
Ditnepa

28

CrnyyaiiHble BETMYUHBI U paclipeieTICHHs 1

29

MaremaTuyecKkoe OKUIaHUE CITy4YalHOU
BEJIMYHNHBI

30

MaremaTuyecKkoe OKUIaHUE CIYIaHOM
BEJIMYHNHBI

31

KonTtponbsHas padora: "BeposTHOCT 1
CTaTUCTUKA"

32

Brruucnenue BeposTHOCTEH COOBITHH C
npuMeHeHneM GopMyIl U rpapuuecKux 1
METOJI0B

33

Brruncnenue BeposiTHOCTEH COOBITHI ¢
npuUMeHeHrneM GopMyJl U rpapuuecKux 1
METOJI0B

34

City4yaliHble BEJIMYUHBI U PACTIPEICIICHHUS.
Marematuueckoe OXXHu1aHue CIydaifHOM 1
BCIIMYNHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLLEEOBPA3OBATEJIbHOE
YUYPEXXAEHUE “30HAJ1bL-IEHCKAS| CPEHSAS OBLLLEOBPA3OBATEJ/IbHASA
LLIKOJIA" TOMCKOIO PAMOHA, O6osiHueBa Onbra BrnagumvposHa, AupekTop
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