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NOACHUTENBHAA 3ATINCKA

OBLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATVKA»

MpumepHada paboyass nporpamma no y4e6Homy npegmety «Ma-
TeMmaTuka» yrinybnéHHoro yposHsa ans obyyvatrowmxesd 10—11 knac-
coB paspaboTaHa Ha oCHOBe PefepasibHOro rocyfapCcTBEHHOro 06-
pasoBaTefNibHOro cTaHjapTa cpefHero obuiero o6pasoBaHus, ¢ y4é-
TOM COBPEMEHHbIX MWPOBbIX TpeboBaHW, MNpeabsBAEMbIX K
MaTemMaTuU4ecKoMy 00pa3oBaHWi0, 1 TpaauumMii poccUiickoro obpa-
30BaHuMA. Peanusaumna nporpammbl obecneymBaeT OBfafeHme K-
YeBbIMW KOMMETEHUMAMU, COCTaBAAKLWMMN OCHOBY AN1S camopas-
BUTUA U HENPepbIBHOIO 06pa3oBaHus, LLe/IOCTHOCTb 06LLEeKYbTYp-
HOr0, JINYHOCTHOIO W T03HABATENIbHOI0 pPasBUTUA JIMYHOCTU
obyyatomxcs

B pabouei nporpamme yuTeHbl UAen 1 nonoXkeHs «KoHuenumn
pasBuTMsa MaTemaTumyeckoro obpasoBaHus B Poccuiickoii depepa-
unm». B COOTBETCTBMU C Ha3BaHMEM KOHLEMUMM MaTeMaTuyeckoe
obpasoBaHue [JO/IKHO, B 4acTHOCTW, pellaTb 3afjady obecrieyeHus
HeobXxo4MMOro cTpaHe ymcna BbIMYCKHUKOB, MaTeMaTu4yeckas nog-
roToBKa KOTOPbIX AOCTaToyHa 415 NpoJo/HKeHMsA obpasoBaHus Mo
pasnIMYHbLIM HanpasneHUsaM, BK/lOYaa npenojasaHne MaTemMaTUKW,
MartemaTuyeckme wuccnefoBaHus, paboTy B ciepe UHGPOPMaLUOH-
HbIX TEXHOMOrNA N ap , a TaKke obecrnedeHNs 4N Kaxkaoro obyuya-
loLLLerocs BO3MOXHOCTM AOCTUXKEHUA MaTemMaTuyeckol noAaroToBKuU
B COOTBETCTBUM C HEOOXOAMMbIM €My ypoBHeM. VIMEHHO Ha pelue-
HUe 3TUX 3a4ay HaueneHa MpumepHas paboyas nporpamma yrnay-
6/1EHHOr0 YpoBHS

B anoxy uwndposoii TpaHchopmaummn Bcex cdep YesioBevecKoi ae-
ATENbHOCTM HEBO3MOXKHO CTaTb 06pa3oBaHHbIM COBPEMEHHbIM Yeslo-
BEKOM 0e3 XopoLueil MaTeMaTUYecKor NoAroToBKM. 3T0 0bycnoBrie-
HO TeM, YTO B HALUM AHW PACTET YMCAO0 CNeLnasibHOCTEN, CBA3aHHbIX
C HEenocpeacTBEHHbLIM MPUMEHEHMEM MaTeMaTUKW: U B chepe 3Ko-
HOMUWKMN, N B 6U3Hece, U B TEXHOMOTMYECKMX 06NacTax, U Jaxe B
rymaHuTapHbIx cepax Takumm 06pa3om, Kpyr obydawwmxca, ans
KOTOpPbIX MaTeMaTMKa CTaAHOBUTCA 3HAYMMbIM npeaMeToM, yHaa-
MEHTOM 06pa3oBaHus, CYLWeCTBEHHO pacwuupseTcs B Hero Bxogat
He TONbKO Obyvaruimecs, NAaHMpyLWne 3aHMMaTbCA TBOPYECKON
M nccnefoBaTeNbCKoM paboToli B 06nacTu maremaTuku, uHdopma-
TUKN, IU3NKK, 3KOHOMUKW W B ApYrux o6nactax, HO U Te, KOMY
MaTemMaTuKa Hy>Ha /19 UCMOoNb30BaHNA B MNPodleccnsax, He CBA3aH-
HbIX HEMNOCPeACTBEHHO C Hei



MpuknagHasa 3Ha4YMMOCTb MaTemMaTuMKK 06ycfoBfeHa TeM, UTo eé
npegmeToM SABNSATCA (PyHAAMeHTas/IbHble CTPYKTYpbl HaLIero Mu-
pa: npocTpaHCTBEHHble (OPMbl UM KOSIMYECTBEHHblE OTHOLUEHWS,
(PYHKUMOHAbHbIE 3aBUCMMOCTUM U KaTeropmm HeonpeaenéHHocTu,
OT NpOCTeiLnX, ycBanBaeMbIX B HEMOCPEACTBEHHOM OMbITe, A0 A0-
CTATOYHO CMOXKHbIX, HEOOXOAMMBIX A/ Pa3BUTUS Hay4HbIX U Tex-
HOMOrMYeCKNX naen. Be3 KOHKPEeTHbIX MaTeMaTU4ecKMX 3HaHWi
3aTpyAHEHO MOHVMaHMe NPUHLMMOB YCTPOCTBA U UCMO/1b30BaHNS
COBPEMEHHO TEXHUKMW, BOCMPUATUE N MHTEpNpeTaLus pasHoobpas-
HOWM COUMasibHOM, 3KOHOMMWYECKOW, MOSIMTUYECKOW WHopMauun,
Masi0athheKTMBHA MOBCeAHEBHAsA MpaKTudeckas AesaTesibHOCTb Bo
MHOIMX chepax NpodeccroHaIbHOM AesATeNbHOCTU TPebyoTca yme-
HUA BbINO/IHATbL pPacyéTbl, COCTaBAATb arOPUTMbl, MNPUMEHSATb
thopMysibl, NPOBOAUTL FEOMETPUYECKME WU3MEPEHUS U MOCTPOEHUS,
unTaTtb, obpabaTbiBaTh, MHTEPNPETMPOBATL U NPeACTaBASATb UHMOP-
Mauuio B BMAe Tabnuy, avarpamm m rpadmkoB, NOHMMAaTb BEPOSAT-
HOCTHbI xapaKTep c/ay4aiHbIX COObITUA

OfOHOBPEMEHHO C paclUMpeHnEeM chep NMPUMEHEHUST MaTEMaTUKU
B COBPEMEHHOM 06L1ecTBe BCcé 60siee BadKHbIM CTAHOBUTCA MaTema-
TUYECKUIA CTU/b MbILLIEHUS, MPOSABASAOLWNICA B OMpeaesiéHHbIX
YMCTBEHHbIX HaBblkax B mpouecce M3yvyeHUs MaTeMaTUKU B apce-
Ha/l NPUEMOB M METOJO0B MbILLIEHUST Yesl0BeEKA eCTeCTBEHHbIM 00-
pasoMm BKAHYAOTCA MHAYKUUA U aeayKums, o6o6LieHne n KoHKpe-
TM3aumsa, aHan3 N CUHTe3, Knaccupumkauma u cuctemaTmsauyms,
abcTparnpoBaHue M aHanornss O6bEKTbl MaTeMaTUYecKMX ymo3sa-
K/IIOYEHWIA, MpaBuia NX KOHCTPYMPOBAHMWS packpbiBalOT MeXaHU3M
NOTNYECKUX MOCTPOEHWMIA, CMOCOBCTBYIOT BbIPaboTke yMeHUs op-
My/IMpoBaTb, 060CHOBbLIBaTb M A0KAa3bIBaTb CY>XKAEHWUS, TEM CaMbiM
(hOpMUPYOT NOrUYECKUIA CTUNb MbIWLAEHUA Bepylwias pons npwu-
HaAIeXXNT MaTeMaTuKe B (pOPMMPOBAHUM anNropuTMUYECKON KOM-
MOHEHTbI MbILUMEHNS U BOCMUTAHUW YMEHWI felicTBOBaTb MO 3a-
[JaHHbIM a/nIropMTMaM, COBEpPLLUEHCTBOBATb U3BECTHbIE N KOHCTPYU-
poBaTb HOBble B npouecce pelleHUss 3agady — OCHOBbl /1A
opraHmsaumn y4ebHOW AeATENbHOCTU Ha YypoKax MaTtemaTuku —
pa3BMBalOTCA TBOPYECKAss U NpUKNagHas CTOPOHbI MbILLIEHUS

ObyueHVe MaTeMaTMKe JABT BO3MOXHOCTb pa3BMBaTh y ydallnx-
C TOYHYIO, pauMoHaNbHYH U MHMOPMATUBHYK pedb, YMeHMue OT-
6rpaTb Hamboee NOAX0ASLLME A3bIKOBbIE, CMMBO/IMYECKNE, rpadu-
YeCKUe CpefcTBa [/ BbIPAKEHUSA CY>XKAEHWA U HarnsifgHoro umx
npeacTaBeHUs

Heob6x0ANMbIM KOMMOHEHTOM 06LLe Ky/bTypbl B COBPEMEHHOM
TO/TKOBaHUU SAB/isieTcA 06Llee 3HAKOMCTBO C METOAAaMW MO3HaHUS



[eNCcTBUTENBHOCTY, NpeAcTaB/ieHME 0 NMpeaMeTe M MeTode MaTema-
TUKW, €ro OT/INYUAX OT METOAOB ECTeCTBEHHbIX UM FYMaHUTapHbIX
HayK, 06 0COBEHHOCTAX MPMMEHEHUS MaTemMaTUKX AN peLleHus
Hay4HbIX M NPUKNaaHbIX 3aga4. Taknm o6pa3om, MaTeMaTmyeckoe
obpasoBaHMe BHOCUT CBOI BKNag B (hopMupoBaHme 06LLer KybTy-
pbl YenoBeka

MN3yuyeHne maTemMaTuKM CrocobCcTBYET 3CTETMYECKOMY BocnuTa-
HUIO 4esioBeKa, MOHMMAaHUID KpacoTbl U U3silliecTBa Martemartmue-
CKUX PacCy>AeHWii, BOCNPUSATUIO FeoMeTpuueckmnx opm, ycBoe-
HUIO NEN CUMMETPUU

UENN U3YYEHWNA YYEBHOTO MPEAMETA «MATEMATUKA»

MpuopnTeTHbIMN Lensamu obyvyeHUsa matematmke B 10— 11 knac-
cax Ha yrny6néHHoM ypoBHE MpoAos/KalT oCTaBaTbCs:

® opMUpOBaHME LEHTPASIbHbIX MaTEMATUYECKUX MOHATUNA (4uc-
No, BenMYMHa, reoMeTpuyeckas durypa, rnepemMeHHas, BepoAT-
HOCTb, (PYHKUMA, npom3BogHasd, WHTerpasn), obecrneymsBaroLLnX
MPeeMCcTBEHHOCTb U MepCrieKTUBHOCTL MareMaTnyeckoro obpaso-
BaHNA obyyvaloLmxcs;

@noaBefeHMe yyalnxca Ha AOCTYMHOM A1 HUX YPOBHE K 0CO3Ha-
HUIO B3aMMOCBA3M MaTeMaTUKU N OKPY>KaloLero Mmpa, noHuma-
HUI0 MaTeMaTUKM KaK 4yacTu o6LUel Ky/ibTypbl YenoBevecTBa;

@BpasBuTe NHTENNEKTYallbHbIX M TBOPYECKUX CMOCO6HOCTeN yua-
LMXCA, MNo3HaBaTe/IbHOM aKTUBHOCTU, UCCeA0BaTENbCKUX YMe-
HU, KPUTUYHOCTU MbILSIEHUS, MHTEpPeca K M3YUYeHU MaTema-
TUKW;

BhopmmpoBaHne (YHKLNOHa/IbHOW MaTemMaTUyeckoli rpamoTHO-
CTU: YMEHMA pacro3HaBaTb MareMaTUyecKune acreKkTbl B peasib-
HbIX YXU3HEHHbIX CUTyauusax U Mpu U3yYeHUN ApYyrux yyebHbIX
npeamMeToB, MPOSIB/IEHNSA 3aBUCUMOCTeli U 3aKOHOMEPHOCTEN,
thopmynumposaTb MX Ha A3blKe MaTemMaTUKW M CO3faBaTb MaremMa-
TUYecKMe Mofesniv, NPUMEHATb OCBOEHHbIA MaTeMaTUyecKuii an-
napar g/1s1 peleHus NPakTUKo-OPUEHTUPOBAHHbIX 3a4a4y, NHTep-
NnpeTupoBaTb M OLEeHMBATbL MOJSTyYeHHbIe pe3ysibTaThl
OCHOBHblE  NIMHWUX  COfepXXaHUA  Kypca  MartemaTukm B

10— 11 knaccax yrny6néHHoro ypoBHs: «4Yucna v BblUMUCIIEHUSA,

«Anrebpa» («Anrebpaviyeckue BblpaXKeHUSA», «YpaBHEHUSA U Hepa-

BeHCTBa»), «Havasa maTemaTuMyeckoro aHanmsa», «leomeTpusa»

(«FeomeTpuyeckue urypbl 1 nx ceoiicTBa», «/I3mepeHue reome-

TPUYECKUX BESIMYNHY»), «BepoAaTHOCTb N cTaTUCTUKa». [JaHHble Nn-

HUX pa3BMBAOTCA Napasl/ieNlbHO, KaXKAas B COOTBETCTBUM C CO6-

CTBEHHOW JIOTUKOW, O4HaKO0 He He3aBUCMMO OfAHa OT APYron, a B



TECHOM KOHTaKTe M B3auMmogencTesmm. Kpome 3Toro, ux o6beamnHsa-
eT floruyeckas coctaBfgwLwas, TPagUUMOHHO Npucyllas maTema-
TUKe M MPoHU3bIBaKOLWAA BCe MaTemMaTU4YecKue Kypcbl U cogepika-
TeNbHble NMHUK. CdopmynnposaHHoe B defepasibHOM rocygap-
CTBEHHOM  obpa3oBaTe/lbHOM  CTaHAapTe  cpefHero  obuiero
obpa3oBaHus TpeboBaHMe «yMeHMe OnepupoBaTb MNOHATUAMMU:
onpefeneHve, akcuoma, Teopema, C/efCcTBMe, CBOMCTBO, MPU3HaK,
[0Ka3aTenbCTBO, PaBHOCWUIIbHbIE (DOPMY/IMPOBKU; YMeHMe (opmy-
nuposaTb 06paTHOe 1 MPOTUBOMO/0KHOE YTBEPXKAEHVE, MPUBOAUTL
NpMMepPbl N KOHTPNPUMEPBI, NCNO0/b30BaTb METOL MaTeMaTU4ecKomn
VHAYKLUNW; MNPOBOAUTL A0KasaTeslbHble PacCy>XAeHWs npu peLue-
HUW 3ajady, OLEHMBAaTb JIOTMYECKYO MPaBUIbHOCTb pPaccy>XAeHunii»
OTHOCMTCH KO BCEM Kypcam, a (hOpMUpOBaHMe NOrMYECKUX YMeHWU
pacrnpefiensercsa rno BCcem rogam 006y4eHUs Ha YpOBHe cpefHero o6-
wero obpasoBaHuA

MECTO YYEBHOTO MPEAMETA «MATEMATUKA» B YYEEHOM MNAHE

B cooTBeTcTBUU C¢ PefepasibHbIM rocyfapCTBEHHbLIM 06pa3soBa-
TeNbHbIM CTAaHAAPTOM CpefHero obuwero obpasoBaHUA MaTemaTuKa
ABNAeTCA 06d3aTe/ibHbIM NPeaMETOM Ha faHHOM YpoBHe obpa3oBa-
HMA HacTtosweii MpumepHoi pabodyeii NnporpammMoili npegycmaTpu-
BaeTcs u3ly4vyeHMe y4debHoro npegmetra «MaTemaTuMKa» B paMKax
TPEX yuebHbIX KypcoB: «Anrebpa v Havasia maTeMaTU4yecKoro aHa-
nnsa», «CeomeTpus», «BepoATHOCTb U cTaTUCTUKa» PopmumpoBa-
HU1E JIOTMYECKNX YMEHUI OCYLLLECTBSAETCA Ha MNPOTAXKEHMN BCeX NeT
0byyeHUs B CTapluei LWKoMe, a 3/1eMeHTbl JIOTUKU BKJ/IHOYAKTCA
B COAEP>KaHMe BCEX Ha3BaHHbIX Bbllle KypCcOB

B y4yebHOM nnaHe Ha m3ydeHue maTemaTuku B 10—11 knaccax
Ha yrny6néHHomM ypoBHe 0TBOAUTCA 8 yuyebOHbIX 4acoB B Hepesto
B TeueHMe KaXk[oro roga obyyeHus, Bcero 560 y4ebHbIX 4acoB.

TemaTunyeckoe nsaHMpoBaHMe YYebHbIX KypCOB U peKoOMeHAaye-
MOe pacnpefefnieHve y4ebHOro BpeMeHW AN U3YYeHUs OTAeNbHbIX
TeM, NpeasioKeHHble B HACTOSALLEN nporpamme, Hajo paccmaTpu-
BaTb KaK MpUMepHbIE OPUEeHTUPbI B MOMOLLb COCTaBUTESNIO aBTop-
CKOV paboueil nporpamMmbl, 1 Npexae Bcero yumtesnto ABTop pabo-
Yeli MporpaMmbl Bnpase YBE/INUYUTb WUAN YMEHbLUUTb MpeasoXKeH-
HOE YMC/10 YUYebHbIX YacoB Ha TeMy, YT0ObI Yr1youUTLCA B TEMATUKY,
3aMHTepecoBaBLUY0 06y4yalWmMXca, WM HarnpasuTb YCUNIUA Ha
npeogosieHVe 3aTtpygHeHuiA. [JonycTMMO Takke J/I0KaslbHoe nepe-
pacnpefesnieHMe W nepecTaHOBKa 3/1IEMEHTOB Cofep>XkaHusa Kypca
BHYTPU AaHHOro Kracca



KonnuyectBo NpoOBEPOYHbLIX paboT (TeMaTUYECKU U UTOroBbIi
KOHTPO/Ib KayecTBa YCBOEHUSA y4debHOro marepmasia) U UX Tun
(caMocTOATENbHbIE N KOHTPO/IbHbIE PaboTbl, TECTbl) OCTATCA Ha
YCMOTPeHUne yunTens

Takke yunTesib BNpase yBeIMYUTb UAN YMEHbLUUTb YNC/I0 y4eb-
HbIX 4acoB, OTBEAEHHbLIX B [MpuMmepHoON pabouyeii nporpamme Ha
0606LLeHMe, MOBTOPEHME, CUCTEMATM3ALMIO 3HAHWIA 00y4YaroLMxcs
ELVNHCTBEHHbIM, HO MPUHUUMNNAIBHO BaXKHbIM KPUTEPUEM SABNSIET-
CA [OCTVMDKEHME pe3ysibTatoB 00y4YeHWUs, YKasaHHbIX B HaCcTOSLLEN
nporpamme



NAAHNPYEMBIE PE3YJ/IbTATbl OCBOEHWA
YUEBHOIO MPEAMETA «MATEMATUKA»

OcBoeHMe yuebHOro npegmeta «MaremaTmka» A0/HKHO o6ecre-
yMBaTb LOCTUXKEHME HA YPOBHe CpefHero o6Liero o6pasoBaHunst cre-
LYOLMX IMYHOCTHBIX, METanpeAMeTHbIX M NPeaMETHbIX o6pasoBa-
TeJIbHbIX PE3Y/IbTATOB:

NMNYHOCTHBIE PE3YNbTATHI

JINYHOCTHbIE pPe3y/ibTaTbl 0OCBOEHUS MporpamMmmMbl yue6HOro npes-
MeTa «MaTeMaTuKa» XapakTepusylTcs:

Mpa>kgaHCcKoe BOCMU T aHue:

ChOPMMPOBAHHOCTBIO FPadKAAHCKOM MO3ULMK 06yYatoLLEerocs Kak
aKTUBHOIO M OTBETCTBEHHOIO 4/ieHa POCCUIACKOro obuiecTtsa, npega-
cTaB/fieHNeM 0 MaTeMaTU4YeCKUX OCHOBax (WYHKLMVOHMPOBaHUA pas-
NINYHBIX CTPYKTYP, ABEHUIA, Npoueayp rpadKaaHcKoro obuectsa (Bbl-
6opbl, oNpockl 1 Np.), YMEHNEM B3aMMOLENCTBOBATb C COLMasIbHbIMU
WHCTUTYTamMu B COOTBETCTBUU C UX (PYHKUMAMUN N HA3HAYEHWEM

MaTpuoTMUHECKoe BOCMUT AHME!

ChOPMUPOBAHHOCTLI POCCUIACKONM FPaXKAaHCKOW WAEHTUYHOCTY,
YBEKEHWSI K MPOLLUSIOMY M HACTOSILLEMY POCCUIACKOM MaTemMaTuKw,
LEHHOCTHLIM OTHOLUEHWEM K AOCTVMIKEHUSAM POCCUIACKMX MaTematu-
KOB M POCCUIACKOM MaTemMaTUUeCKOoWi LKO/IbI, K UCMO/Ib30BAHUIO 3TUX
LOCTVDKEeHUI B APYTrMX HayKax, TEXHOIOrUsX, cpepax aKOHOMMUKM

[yx0BHO-HpaBCTBEHHOE BOCNUTaHMme:

0CO3HaHMEM [AYXOBHbIX LIeHHOCTel poccuiickoro Hapoga; cdop-
MMPOBAHHOCTbI0 HPABCTBEHHOI0 CO3HAHUS, 3TUUECKOr0 NMOBeAEHUS,
CBA3AHHOIO C NMPaKTUYECKUM MPUMEHEHMEM AOCTUDKEHWUIA HayKu 1
[esATeNbHOCTbI0 YYEHOr0; 0CO3HAHMEM JIMYHOrO BK/ada B MOCTpoe-
HMe YyCTOMYMBOr0 6yayLLero

3cTeTunyecKoe BOCNNTaHUE:

3CTETUYECKNM OTHOLWIEHMEM K MUPY, BK/KOYasdA 3CTETUKY MaTe-
MaTn4yeCKunx 3aKOHOMepHOCTeVI, 06bEKTOB, 3ajav, peLIJeHI/II7I, pac-
Cy)K,CI,GHI/IVI; BOCMPUMNMMUYNBOCTBHD K MaTeMaTUYECKMM acCrieKtam pas-
JINYHbIX BNO0B NCKYCCTBa

dunsnyeckoe BOCNNTaAHMe:
CCbOpIVII/IpOBaHHOCTbPO YMEHUA NMPUMEHATb MaTteMaTtu4yeCkKmne 3Ha-
HMA B NHTEepecax 340p0BOro m 6e3onacHoro o6pa3a XXWU3HW, O0TBET-



CTBEHHOF0 OTHOLUEHUS K CBOEMY 370pPOBbH (3[0POBOE MUTaHWE,
c6a/1laHCMPOBAaHHbLI/ PEXUM 3aHSATUI 1 0TAbIXa, PerynsipHasi usn-
yeckasl aKTMBHOCTb); (PM3MUYECKOTO COBEPLLEHCTBOBAHUSA MPU 3aHs-
TUSIX CMOPTMBHO-030POBUTE/TbHON AesATENbHOCTLIO

TpynoBoe BOCNMTaHUeE:

rOTOBHOCTbIO K TPYAY, OCO3HAHWEM LEHHOCTU TPYAO0Nbus; WH-
TEPECOM K pa3/inyHbIM chepam NpodiecCMOoHaIbHOM AesATeNTbHOCTH,
CBSI3aHHbIM C MaTeMaTUKOMA 1 €8 NPUI0KEHNAMU, YMEHNEM COBep-
wartb 0CO3HaHHbIM BblObOp 6yayuleil npodeccnn M peasin3oBbiBaTb
COBCTBEHHbIE XKM3HEHHbIE MaHbl; TOTOBHOCTLIO M CMOCOGHOCTBI0 K
MaTeMaTU4ecKOMy 06pa30oBaHMI0 M caMo06pa30BaHU0 Ha NPOTsXKe-
HUW BCEW >XU3HW; FOTOBHOCTbIO K aKTUBHOMY Y4YacTUI0 B pPeLUeHUM
NpakTUYeCKMX 3a4a4 MaTemMaTU4ecKol HarnpaBfeHHOCTU

JKO0J10rn4veckKoe BOoCNUTaHKe:

ChOPMMNPOBAHHOCTbLIO 3KOSTIOTMYECKON KyNbTYypbl, MOHMMaHWEM
B/INSAHNSA  COLNANIbHO-3KOHOMMYECKUX TMPOLECCOB Ha COCTOsIHME
NPUPOAHON M coLManbHOW cpelbl, 0CO3HAHMEM F/106a/IbHOM0 Xapak-
Tepa 3KO/I0rMUYECKMX MPo6MeEM; opueHTaUMEN Ha NPUMEHEHMEe MaTe-
MaTUYECKMX 3HAHUI OIS pelleHns 3agady B 061acTn oKpy>karoulen
cpeabl, MJaHMPOBaHUS MOCTYMKOB U OLEHKN KX BO3MOXXHbIX MO-
CNeACTBUIA AN OKpPY>Karowen cpedbl

LLleHHOCTW HAay4YHOro NMO3HAHUS:

cthopMMPOBAHHOCTHIO MMPOBO33PEHUS, COOTBETCTBYHIOLLEFO CO-
BPEMEHHOMY YPOBHI Pa3sBUTUS HayKW W 0BLLLECTBEHHOM MpaKTUKW,
NMOHMMAaHWEM MaTeMaTUUeCKO HayKu KakK cepbl YerloBeYecKol
[LeATeNIbHOCTY, 3TanoB eé pasBMTUSI M 3HAYMMOCTU AJ1si pasBUTUS
UVBMN3ALMMA; OBMALEHNEM $I3bIKOM MaTeMaTuMKu U MaTematuye-
CKOli Ky/IbTYpOi Kak CpeAcTBOM MO3HAHUSA MMPa; FOTOBHOCTbIO OCY-
LLECTB/IATL MPOEKTHYH U UCC/IE0BATE/IbCKYIO AESTE/IbHOCTL MHAW-
BMAYaSIbHO 1 B Tpynme.

METAMNPEOMETHBIE PE3YJIbTATDI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHUST MPOrpaMmbl yuebHOro
npegMeTa «MatemMaTuKa» XapaKTepuayloTcsl OBMIafieHMEM YHUBEp-
caslbHbIMU MO3HAaBATE/IbHBIMU [eliCTBUSIMU, YHUBEPCAIbHBIMMU
KOMMYHUKATUBHBIMU [eNCTBUSMU, YHUBEPCASIbHLIMU PEry-
NATUBHBLIMU [eACTBUSMU.

1)  YHuBepcasibHble MO3HABATeEsIbHbIE JeiCTBUS, 06ecneynBa-
0T (hopMUpoBaHMe 6a30BbIX KOFHUTMBHbIX MPOLECCOB 06y4ato-
wuxcs (o0cBOEHME MeTOAOB MO3HAHUS OKPY>KAIOLWEro Mupa; npu-



MeHeHUe JIOTUYECKUX, WCC/eA0BaTE/bCKUX OMepauuii, yMeHUI
pa6oTaTb ¢ MHGopmaLmeii)

BasoBble fornyeckue gencTsud:

®BbIABMATL U XapaKTepn30BaTb CYLLECTBEHHbIe MPU3HAKU Mate-
MaTUYeCKNX 060BbEKTOB, MOHATUIA, OTHOLUEHWI MeXAY MOHATUSA-
MU; QOpPMyIMpoBaTh OnpeaesieHNsa NOHATWIA; ycTaHaB/MBaTb Cy-
LWECTBEHHbIA MNPU3HaK Kaaccugmkauum, OCHOBaHUA pA/isi 0606-
LWeHWS W CPAaBHEHWUS, KPUTEPUM NPOBOAUMOI0 aHaNn3a;

E BOCMNPUHUMATL, DOPMYNMPOBaTL N NPeobpas3oBbiBaTh CY>XXAEHUSA:
yTBepaAuTEsNbHbIE U OTpMUaTesibHble, eAMHNYHbIE, YacTHble N 00-
LKe; YCMOBHbIE;

®BbIABNATL MaTeMaTU4YeCKMe 3aKOHOMEPHOCTW, B3auMMOCBA3UN W
npoTMBopeunsa B (hakTax, AaHHbIX, HabNaeHnAX u yTeepXKie-
HUAX; Npegnaratb KpUTeEpUU 415 BbISAB/IEHUS 3aKOHOMEPHOCTE
1 MPOTUBOPEYUNIA;

oenatb BbIBOAbI C MCMO/Ib30BAHWUEM 3aKOHOB NIOTUKW, AefYyKTUB-
HbIX N MHAYKTUBHbIX YMO3aK/l0UYeHWA, YMO3aK/IOUEeHW No aHa-
noruu;

BnpoBoANTL CaMOCTOATE/IbHO [A0KasaTesibCTBA MaTeMaTUyecKmnx
yTBepXAeHU (npsiMble U OT MPOTMBHOIO), BbICTpamMBaTb apry-
MeHTaLUM, NPMBOANTL NMPUMEPbl U KOHTPMpUMepbl; 060CHOBbI-
BaTb COOCTBEHHbIE CY>XXAEHUS U BbIBOAbI;

®BblOoMpaTh Ccrocob pewleHUs y4ebHoli 3agaynm (cpaBHMBaTb He-
CKOJIbKO BapMaHTOB peLleHns, BblbupaTb Hambosiee NoaxoasaLni
C YYETOM CaMOCTOSATE/IbHO BblAe/IEHHbIX KPUTEPMEB)

BasoBble uccriegoBaTENbBCKUE AEWCTBUS:

@1cnonb30BaTb BOMPOCbI KaK MCCNeA0BaTENbCKUA  UHCTPYMEHT
no3HaHus; hopMynunpoBaTb BOMPOCbI, (UKCUPYOLLME MPOTUBO-
peune, NpobnemMy, yctaHaB/MBaTb MCKOMOe U AaHHOoe, DOPMUpPO-
BaTb rMMNoOTe3y, apryMeHTMPOBaTb CBOK MO3ULWIO, MHEHUE;

@npoBoANTL CAMOCTOATENBHO CM/IAHUPOBAHHbIA 3KCNEPUMEHT, UC-
cnepgoBaHWe Mo YCTaHOBMEHWIO 0COGEHHOCTEN MaTemMaTU4ecKoro
00beKTa, ABMIEHUSA, MPOLECCa, BbISBMEHNID 3aBUCUMOCTEN MeEXaY
06beKTaMu, ABMEHMAMMK, MpoLeccamu;

@camocToATeNbHO (hopMyNMpoBaTb 0606LLLEHNS N BbIBOAbI MO pe-
3ynbTaTam NpoBeAEHHOro HabNAEHUSA, WUcCNefoBaHUS, OLeHU-
BaTb 4OCTOBEPHOCTb MOJIyYEeHHbIX pe3y/ibTaToB, BbIBOAOB W 0606-
LLEHWIA;

@nporHo3MpoBaTh BO3MOXKHOE pPa3BUTUE MpoLgecca, a TakXkKe Bbl-
ABUraTb NPearnosioXKeHNsI 0 ero pasBUTUM B HOBbIX YC/I0BUSX



PaboTa c nHgpopmaumneii:

®BbIABNATL AedULMUTEI UHDOPMAUUN, OaHHbIX, HE06X04MMbIX A1
OTBeTa Ha BOMPOC U 418 peLleHns 3agjauu;

®BbI6GNpaTh MHHOPMALMIO N3 UCTOYHMKOB Pa3/INYHbIX TUMOB, aHa-
nn3uposBaTtb, CUCTEMATU3UPOBATL N MHTEPNpeTMpoBaTb MHAGOP-
MaLuMo pas/InyHbIX BUA0B U (DOpPM MNpeacTaBeHus;

BCTPYKTYpMpoBaTh MHGOPMaLMIO, NPeacTaBnATb eé B pa3/INYHbIX
thopmax, WINOCTPUPOBATL TpatmnyecKu;

@oLeHMBaTh HaAEKHOCTb MH(OPMALIMM MO CaMOCTOATENIbHO cdhop-
MY/IMPOBaHHbLIM KPUTEPUSAM

2)  YHuBepcasibHble KOMMYHU KA T UBHbIe AelicTBMUsA, obecrneym-
BalT C(HOPMUPOBAHHOCTb COLMAsIbHbIX HABLIKOB 06y4YatoLnxcs

O6ueHmne:

B BOCNPUHMMATb M (QOPMYIMPOBaTb CY>XKAEHUSA B COOTBETCTBUW C
YCMOBUAMWU U LEeNsAMU 06LWEHNSA; ACHO, TOYHO, FPaMOTHO Bblpa-
XKaTb CBOK TOYKY 3peHUs B YCTHbIX U MUCbMEHHbIX TeKCTax,
JaBaTb MOSICHEHWA MO XO4Y PELUeHUs 3ajayu, KOMMEHTUPOBAaTb
NoslyYeHHbI pe3ynbTarT;

B xo4e 06Cy>X[AeHMA 3aaasaTb BOMPOCbl MO CyLLecTBY ob6Cy>kaae-
MO TeMbl, Npob6sieMbl, peLlaeMoi 3aJadu, BbiCKasbiBaTb WUAEWN,
HaLe/IeHHble Ha MOUCK peLleHns; CONOCTaBNATb CBOU CY>XXAEHWUSA
C CY)XAeHUAMW [pYyrmx y4yacTHWKOB Juasnora, obHapy>XusaTb
pasfinume 1 cXoAcTBO MO3NLNIA; B KOPPEKTHOM thopme hopmynm-
poBaTb pasHorfiacus, CBOM BO3PAKEHUS;

®npeacTaBnAaATb pe3ysbTaTbl PELLUEHUSA 3a4ayn, IKCNepuMeHTa, uc-
cnefoBaHWsA, MPOEKTa; CaMOCTOATesSIbHO BblbyMpaTtb hopmat Bbl-
CTYN/IeHUs C YYETOM 3agay MpeseHTaumm M ocobeHHoCTeln ayau-
Topuun

CoTpygHNYeECTBO:

@BNoHMMaTbh U UCMOMb30BaTb MpeMmyLLecTBa KOMaHAHOW U UHAM-
BMAYasIbHOM paboThl NMpu pelleHnn yyebHbIX 3adad; NpuHMMaTb
Lesib COBMECTHOM AeATeNbHOCTU, NJIaHMPOBaTb OpraHm3aumio co-
BMECTHO paboThl, pacnpegensatb BuAbl paboT, gorosapmsBartbCes,
obcy>kfaTb npouecc v pesysnbTaT paboTbl; 0606wWaTb MHEHUS He-
CKONbKUX MI0Lei;

®y4vacTBoBaTb B rpynmnoBbIX popMax paboTbl (06Cy>kKAeHUSA, 06MeH
MHEHUSAMM, «MO3rOBblE€ LUTYPMbI» W T.M.); BbINO/IHATb CBOKO
yacTb paboTbl U KOOPANHUPOBATbL CBOWM AENCTBUSA C APYTUMIN Ynle-
HamMn KOMaHfpl; OLeHMBATb KauyecTBO CBOEro BK/1aja B 06LLWA



NPOAYKT MO0 KPUTEPUSAM, CHOPMY/IMPOBAHHBIM YYacTHUKaMU
B3aMMoAeNCcTBUS

3)  YHuBepcasibHble PeryNsi T UBHbIE AelicTBUS, 06ecnevynBaoT
thopMupoBaHMEe CMbIC/TOBLIX YCTAHOBOK M YXU3HEHHbIX HABbIKOB
JINYHOCT U.

CamoopraHusauus:

@cocTaBnATbL NaH, afIrfOpUTM PeLLIEHNS 3ajayn, BblbupaTb Crocob
peweHns ¢ YY4ETOM MMERLLMXCA PecypcoB U COBCTBEHHbIX BO3-
MOXXHOCTel, aprymMeHTUpoBaTh U KOPPEKTUPOBATbL BapuaHThbl pe-
LWeHU ¢ y4ETOM HOBOM MHGOpMaumn

CaMOKOHTpO/b:

®BNageTb HaBblKaMy Mo3HaBaTes/IbHOM peieKCcUM KaK 0CO3HaHWs
coBepllaemMbiX OEWCTBUA M MbIC/IUTENbHbLIX MPOLECCOB, UX pe-
3yNbTaToB; BNafeTb crnocob6amu camornpoBepKU, CaMOKOHTPOASA
npowecca n pesysibTara peLleHns MaTeMaTUYecKon 3agaqu;

GnpeasnaeTb TPYAHOCTU, KOTOpPble MOFYT BO3HUKHYTb MPWU peLle-
HUWN 33fa4n, BHOCUTb KOPPEKTUBbI B AeATe/IbHOCTb Ha OCHOBE
HOBbIX 06CTOATENbLCTB, AAaHHbIX, HAWAEHHbIX OLINO0K, BbISABMEH-
HbIX TPYAHOCTEN;

@oLeHMBaTb COOTBETCTBUE pe3ysibTara Lesv U YCNoBUAM, 06bAc-
HATb MPUYUHBI OOCTUMXKEHUA WNN HeOOCTMDKEHUA Pe3yribTaToB
LeATeNbHOCTU, HaxoAuTb OWMOKY, AaBaTb OLEHKY MPUOOpPeTéH-
HOMY OMbITY

NMPEAMETHBIE PE3YNbTATHI

MpegmeTHble pe3ynbTaTbl 0cBOeHMA [MpumepHol paboyeid npo-
rpamMmbl MO MaTeMaTuke NpeacTaB/ieHbl Mo rogaMm obyyeHUA B pam-
Kax OTAeNbHbIX KYPCOB B COOTBETCTBYIOLLUX pasfenax HacTosiwel
Mporpammbi



NMPUMEPHAA PABOYAA MPOrPAMMA YYEBEHOIO KYPCA
«ANMTEBPA N HAYANA MATEMATUYECKOIO AHATN3A»

LEAN N3YYEHNA YYEBHOrO KYPCA

Kypc «Anrebpa v Hadasla MaTeMaTn4yeckoro aHasim3a» ABsieTcA
O4HVM 13 Hambosiee 3HAYMMbIX B MPOrpaMme cTapLleil LWKoJbl, Mo-
CKOJIbKY, C O4HOW CTOPOHbI, OH 06ecrnevymBaeT MHCTPYMEHTasIbHYHO
6a3y 4NA M3y4YeHUS BCeX eCTECTBEHHOHAy4YHbIX KYpCOB, a ¢ ApYyron
CTOPOHbI, (HOPMUPYET SIOFUYECKoe U abCTpakKTHOE MbILIEHWE Yy4ya-
LWMXCA Ha YpPOBHE, HeobXoAMMOM [N OCBOEHUSA WHMOpPMaTUKK,
06LLLeCTBO3HAHNSA, WCTOPUWN, C/I0BECHOCTU W APYrUx AWCLUNJINH
B pamkax AaHHOro Kypca y4dalinecsi oBnafeBalT YHMBEPCasIbHbIM
A3bIKOM COBPEMEHHOW HayKu, KoTopash hopMysimpyeT CBOM AOCTU-
XKEHUA B MaTeMaTM4YecKoi dopme

Kypc anrebpbl 1 Ha4a/l MmateMaTM4ecKoro aHa/im3a 3aknagbiBaet
OCHOBY A/1 YCMELWHOro OBMafeHUs 3akKoHaMu (U3NKU, XUMUW,
61oNornMmM, NOHUMaHMA OCHOBHbIX TEHAEHUWA PasBUTUSA 3KOHOMMU-
KN 1 06LLECTBEHHOM XXN3HW, MO3BOMSET OPUEHTUPOBATLCA B COBPE-
MEHHbIX LM(POBbIX N KOMMbIOTEPHbLIX TEXHOMOMNAX, YBEPEHHO UC-
Mosib30BaTb UX A/ fa/ibHENLWero obpasoBaHnUsa 1 B MOBCEAHEBHOM
XN3HM B Toke BpemMs oBnageHMe abCTPakKTHbIMU U IOTUYECKU
CTPOrMMU KOHCTPYKLMAMU anrebpbl M MaTeMaTMYecKoro aHaimsa
pa3BMBaeT yMeHMe HaxoAuTb 3aKOHOMEPHOCTU, 060CHOBbIBATb MUC-
TUHHOCTb, A0Ka3blBaTb YTBEPXKAEHUSA C MOMOLLBIO MHAYKLWN N pac-
CYy>XAaTb [AeAYKTMBHO, MCMNOoAb30BaTb 00606LEHME M KOHKpeTu3a-
umio, abcTparvpoBaHue W aHanornio, (OoOpMMpPYeT KpeaTuBHOE
N KPUTUYECKOE MblLLSIEHNE

B xoge m3y4deHmsa Kypca «Anrebpa un Hadasia MaTeMaTMYecKoro
aHa/M3a» yyalmecss MNoay4daloT HOBbIA OMbIT PELUEHUSA MPUKIag-
HbIX 3aJa4y, CaMOCTOSITE/IbHOIO MOCTPOEHUS MaTeMaTu4yecKux Mo-
Jeneil peanbHbIX CUTyauui, WHTepnpeTaumMn MofyyYeHHbIX peLue-
HWUI, 3HAKOMSATCA C NpUMepaMy MaTeMaTUYeCKMX 3aKOHOMEPHO-
cTeli B npupode, HaykKe W WUCKycCTBe, C BblAaOLWMMMNCA
MaTeMaTUYECKUMMN OTKPbITUSIMU U UX aBTOpamu

Kypc obnagaet 3HaunTesIbHbIM BOCMMTATE/IbHLIM MOTEHLMAIOM,
KOTOPbIA peann3yeTcs Kak yepe3 yyebHbli MaTepmasl, crnocobeTBy-
OWNin HOPMMPOBAHMNIO HAy4YHOro MWPOBO33PEHUS, TaK U u4epes
cneunuky y4ebHoi [eATenbHOCTU, Tpebylower MNpogo/KUTENb-
HOM KOHUEHTpaunu BHUMaHUS, CamMOCTOATESIbHOCTU, aKKypaTHO-
CTW W OTBETCTBEHHOCTU 3a MOJIyYEHHbIA pe3ynbTaT



B ocHoBe MeToAuMKM 06y4eHUs anrebpe M Havaslam matemaTuye-
CKOT0 aHa/IM3a NIeXXUT AeATeNIbHOCTHbIN NpUHLUMN 06yYeHNs .

B cTpykType Kypca «Anre6pa v Hadyasia MaTeMaTU4eckoro aHa-
nn3a» MOXXHO BbIAENUTL CrefylolWne cofepykaTenibHO-MeToanYe-
CKME IMHUK: «Hurcra N BbIUUCNEHUS», «DYHKLUUN U TPadurKm»,
«YpaBHEHUS N HepaBeHCTBa», «Hauyana maTemaTMyeckoro aHanu-
3a», «MHOXecTBa 1 Nornkar». Bce 0CHOBHbIE coaepyKaTeslbHO-MeTo-
OMYECKME NIMHUN U3yYaloTcs Ha NMPOTSHKEHUU ABYX JIET 06ydeHuns
B CTapLUEli LWKOose, ECTECTBEHHO JOMOJTHSS APYr ApYra W NMocTeneHHo
HacbILWasicb HOBbIMW TeMaMu 1 pasgenamm MOXKHO ¢ YBEPEHHOCTbHO
cKaszaTb, UTO JaHHbI Kypc ABISETCA MHTErPaTUBHbIM, MOCKO/IbKY
06beANHSIET B cebe cofepyKaHe HEeCKOMbKUX MaTeMaTUyecKnx Auc-
UWN/IMH, TakuUX Kak anrebpa, TPUroHOMETpUsl, MaTeMaTUyecKuii
aHann3, Teopusi MHOXECTB, MaTemMaTuyeckas sioruka u gp o me-
pe TOro Kak y4yaulnecsi oBfiageBatoT Bcé 6osiee WMPOKMM MaTema-
TMYECKMM annapaTtoMm, Yy HWUX MocnefoBaTesibHO (opMupyeTcs 1
COBEPLLEHCTBYETCSH YMEHWE CTPOUTH MaTeMaTUMUeCcKyl MOAeNb pe-
a/IbHOW cUTyauumn, MPUMEHSITb 3HAHWSA, MOJIyYeHHble MpU K3yye-
HUW Kypca, 4718 PeLleHUsl CamocTOsiTE/IbHO COPMY/TMPOBaHHOM
MaTeMaTUYecKoi 3ajaun, a 3aTeM MHTepnpeTMpoBaTh CBOM OTBET

CogeprxkaTenibHO-MeToAMYecKass IMHUSA «Hucna v BbIYUCIEHUS»
3aBepLUaeT hopMUPOBaAHUE HABLIKOB MCMO/Ib30BAHUS AEACTBUTESb-
HbIX Yncesl, KOTOpoe GblSI0 HauaTo B OCHOBHOW LUKO/e B crapluei
LWKo/e 0co60e BHMMaHWE yaensieTcs (POPMUPOBAHUIO HaBbLIKOB pa-
LUMOHaNbHbIX BbIYUC/EHWUI, BKIKYAKLWMX B cebsi McMosib3oBaHUe
pa3nNYUHbIX (HOPM 3anvcu Ynucia, YMeHue fAenatb NPUKULKY, Bbl-
NOMHATE NPUBMAMXKEHHbIE BbIYUC/IEHUS, OLEHUBATb YMC/IOBbIE Bbl-
paxkeHUs, paboTaTb ¢ MAaTEMaTUYECKUMUN KOHCTaHTaMu. 3HAKOMbIe
YyYalMMCS MHOXecTBa HaTypasibHbIX, LEJbIX, PauWuoHasIbHbIX Y
LeCTBUTEbHBIX UYMCEsT JOMOMHSTCS MHOXKECTBOM KOMIMJIEKCHbIX
yncen B KaXaom M3 3TUX MHOXECTB paccMaTpMBalTCs CBOWCTBEH-
Hble eMy crneyuguyeckre 3ajadm 1 onepaunn: AesieHVNEe Haugesno,
OnepupoBaHue OCTaTKaMW Ha MHOXECTBe LesblX 4MCen; 0cobble
CBOMCTBA paLMOHasIbHBIX Y MppaunoHanbHbIX Yncen; apudpmeTnye-
CKME orepaumu, a TakKe U3BMeYEHNE KOPHSI HATYpasibHOM CTemneHm
Ha MHOXXeCcTBe KOMIMJIEKCHbIX Yncen. Bnarogaps nocnegosaTesibHo-
MYy paclUMpPeHU0 Kpyra Ucrofb3yemblX YMcesn U 3HAKOMCTBY C BO3-
MOXHOCTAMM WX MPUMEHEHUS [/19 PELUeHUs pas/IMYHbIX 3adad
dhopmMupyeTcs NpeacTaBrieHMe O eAMHCTBE MATEMATUKM Kak HayKu
N eé ponn B MOCTPOEHUM Mofesieli peasibHOro Mmpa; LUMPOKO Mc-
Nnosib3ylTCA 0606LLEHME N KOHKPeTU3aLUus



JInHnS «YpaBHEHUS] U HEPABEHCTBA» peasIN3yeTcsl Ha MpoTske-
HUKW Bcero o6yyeHWs B CTapLUeli LLKoMe, NMOCKOIbKY B KaXKAOM pas-
Jene TporpaMmbl NPefycMOTPEHO peLleHne COOTBETCTBYIOLIMX 3a-
Jay B pesysbTaTte yyaliumecs oBnafeBaloT pasfIMYHbIMKA MeTogamu
PELLEHNST pauVOHa/IbHbIX, MppaLMOHasIbHbIX, MOKa3aTeslbHbIX, /10-
rapumMmUYeckKnx U TPUrOHOMETPUYECKUX ypPaBHEHWUI, HepaBeHCTB
M cUCTeM, a Takke 3afjad, cogep>kalimx napametpbl [MonyyeHHble
YMEHUS LLUMPOKO UCMOSb3YIOTCS MPU UCCef0BAHUM (PYHKLWI ¢ no-
MOLLbIO MPOU3BOAHOM, NMPWU PEeLLUEHNN MPUKIaAHbIX 3ajad U 3agad
Ha HaxoXKAegHMe HanboMbLUMX U HAUMEHBLLUUX 3HAYEHUN hyHKLUN
JaHHas cofepykaTenbHasi NMMHUSA BKJ/IOYaET B ceba Takoke opMu-
poBaHWe YMeHUWIA BbINOSTHATL pacyéTbl No hopmynam, npeobpasoBa-
HUA pauMoHasIbHbIX, MPPaLMNOHASIbHbIX W TPUFOHOMETPUYECKUX
Bblpa>keHU, a TakKe BbIPaXKEHW, cofepyKallmx CTeneHn u sora-
pumbl  Bnarogaps n3y4deHuo anrebpanyeckoro MaTepuana npo-
NCXOANT JasibHelilliee pa3BUTME a/TTOPUTMMUYECKOTO N abCTPaKTHOro
MbILLSIEHUST yyallnxcs, GopMUPYIOTCA HaBbIKN AeAYKTUBHBIX pac-
CY>KAeHWI, paboTbl C CMMBO/IbHLIMU (hopMaMu, NpeacTaB/IEHUS 3a-
KOHOMEPHOCTen N 3aBUCUMOCTEli B BUAE PaBEHCTB M HEPaBEHCTB
Anrebpa npepnaraet 3PEKTUBHbIE WHCTPYMEHTbI A/ PeLLUeHNst
NpaKTUYECKMX WM eCTeCTBEHHOHAYYHbIX 3a4ad, HarfsigHo AeMOH-
CTPUPYET CBOM BO3MOXKHOCTU KaK fi3blKa HayKu

Copep>katenbHo-meToguyeckas fiMHUA «@yHKUMM N rpagurkm»
TECHO MepensieTaeTca € APYTMMU  JIMHUSAMW  Kypca, MOCKO/bKY
B KaKOM-TO CMbIC/1e 334aéT nocsieloBaTeNIbHOCTb M3YYeHNs MaTtepua-
na. VIsyyeHune cTeneHHoM, rnokasaresibHOM, SIorapmgMUYecKon n Tpu-
FOHOMETPUYECKUX (DYHKLWIA, UX CBOMCTB M rpacdrkoB, MCMO/Ib30Ba-
HWe PyHKUUWIA An1a pelleHns 3agad U3 Apyrmx y4ebHbIX NpesMeToB U
peanibHOM >XU3HU TECHO CBA3aHO KaK C MaTeMaTM4ecKuMM aHasIn3oMm,
TaK U C peLLeHVEM YpaBHeHWI 1 HepaBeHCTB [1pu 3TOM 60/bLUIOE BHU-
MaHuVe ygaensieTcss (POpMMPOBAHUI0 YMEHWS BblpadkaTb (hopMynamu
3aBMCUMOCTU MeXAy pas/INYHbIMU BE/IMYMHAMMW, UCCNeaoBaTb Mosy-
YeHHble UYHKLUMW, CTPOUTbL UX rpadmkn MaTepman 3Toi cogeprka-
Te/IbHOM IMHMW HaLefeH Ha pa3BuUTve YMEHWUI U HaBbIKOB, MO3BO/SA-
IOLLMX BblpaXKaTb 3aBUCMMOCTM MeXAy BelMYMHaMu B pasfNyHoM
thopme: aHanmTUYeCcKoW, rpadnyeckor n crioBecHor. Ero nsyyeHme
CMoco6CTBYET Pa3sBUTUI0 a/TTOPUTMUYECKOTO MbILLSIEHUS, CMOCO6HO-
CTV K 0606LLLEHVI0 U KOHKpeTU3aLmn, UCM0/1b30BaHUID aHaorni

CofepxxaTesnibHas MHUA «Hauyana mateMaTU4ecKoro aHanivsa»
No3B0/ISAeT CYLLECTBEHHO PaclUMPUTb KPYr KakK MaTemMaTU4ecKux,
TakK 1 NpUKNagHbIX 3a4a4, AOCTYMHbIX LUKOMIbHUKAM, TaK KaK Yy HUX
NosiBNSIeTC BO3MOXHOCTb CTPOUTh FPadUKU CAO0XKHBLIX (DYHKLANA,



onpeaensitTb X HaMGO/bLUNE N HAMMEHBLUME 3HAYEHUS], BbIUUCISATb
naowaam uryp n o6bLEMbI Tesl, HAXOAUTb CKOPOCTM M YCKOPEHUS
npoueccoB [laHHas cofepkaTesibHas IMHUSA 0TKPbIBAeT HOBble BO3-
MOYXHOCTM MOCTPOEHUSI MATEMATUYECKMX MOZENeil peasibHbIX CUTY-
auuii, No3BosIIET HAXOAUTb Haw/lydllee peLUeHVEe B MPUKNIALHbIX,
B TOM 4uC/le COLMANIbHO-3KOHOMMYECKNX, 3adadvax. 3HAKOMCTBO C
OCHOBaMW MaTEMaTMYECKOro aHasmsa crnoco6CTBYeT pasBUTUIO ab-
CTPaKTHOro, hopMasibHO-/TIOFMYECKOr0 N KPeaTUBHOIO MbILLIEHWS,
(HOpMMPOBAHUIO YMEHWIA pacrno3HaBaThb NMPOsiB/IEeHUsT 3aKOHOB MaTe-
MaTUKN B HayKe, TEXHUKE U UCKYCCTBE YuallMecs y3HaKT O Bbl-
JaLmxcs pesyfnbTatax, NnoslyvyeHHbIX B X04e pasBUTUS MaTematu-
K1 Kak HayKku, 1 06 1ux aBTopax

CopeprkaTenbHO-MeTogMYecKass NMHUS «MHOXeCTBa U IOrnKa»
BK/IIOYAET B CEBSA 3MEMEHTHI TEOPUN MHOXKECTB M MaTEMATUUECKO
NIOTUKN . TEOPETUKO-MHOXECTBEHHbIE MPEACTABIEHMS MPOHM3bIBA-
0T BECb KYpPC LLKO/IbHOW MaTeMaTUKK 1 NpegaratT Hanbonee yHU-
BEPCAsIbHbIN A3bIK, 06beAUHAOLMIA BCe pasgesibl MaTeEMaTUKK U €&
NMPUMIOXKEHWA, OHU CBA3LIBAIOT Pa3Hble MaTeMaTUYECKUE ANCLUMNIIN-
Hbl M NX MPUIOXEHUST B eAnHOe uenoe [M03TOMy BaXKHO AaTb BO3-
MOXHOCTb  LUKOJIbBHUKY TMOHUMAaTbh TeOPeTUKO-MHOXXECTBEHHbI
A3bIK COBPEMEHHOM MaTeMaTUKM N UCMO/Ib30BaTh €ro A5 BblpaXke-
HUSA CBOMX MbIc/iell [pyrum Ba>KHbIM MPU3HAKOM MaTEMATUKN Kak
HayKu cfefyeT NpM3HaTb CBOMCTBEHHYIO eli CTPOrocTb 060CHOBaHWA
W crnefoBaHWe onpefesiéHHbIM MpaBuiaM  MOCTPOEHUST [oKasa-
TENbCTB 3HAKOMCTBO C 3/7IEMEHTAMW MaTeEMaTUYECKOWM NIOrMKN Cho-
COBCTBYET PA3BUTUIO JIOTUYECKOTO MbILLJIEHUS yyallMxcsl, No3Bosis-
eT MM CTPOUTbL CBOM PAaCcCYy>XXAEHMWsI Ha OCHOBE JIOTMYECKUX MpaBusl,
hopMUPYeET HaBbIKN KPUTUYECKOTO MbILL/IEHMS

B kypce «Anre6pa u Hayasia mMaTteMaTUYecKoro aHasvsa» npu-
CYTCTBYIOT OCHOBbl MaTEMaTWUYecKOro MOAENIMPOBaHUS, KOTOpble
npu3BaHbl CNoco6CTBOBATbL (DOPMUPOBAHUIO HABLIKOB MOCTPOEHUS
MogZesnieli peasibHbIX CUTyauuid, UCCNefoBaHUS 3TUX MOAENel ¢ mno-
MOLLbI0 annapata anre6pbl U MaTemMaTM4YecKoro aHasms3a, MHTep-
npeTaumm MoslydeHHbIX pe3ynbTaTtoB Takue 3aaHus BrIeTEHbI
B KaXkabli 13 pasgenos lMporpammbl, MOCKOSIBKY BeCb MaTepuas
Kypca LUMPOKO WCMOSMb3YeTcs A5l pelleHnst NMPUKagHbIX 3adad.
Mpy pelleHN peasibHbIX MPaAKTUYECKMX 3a4a4 yyallvecsl pa3BuBa-
0T HabNaAaTENbHOCTb, YMEHWEe HaxoauTb 3aKOHOMepPHOCTW, ab-
CTparnpoBaTtbCsi, UCMO0/1b30BaTb aHa/I0rTnID, 0606LaTh U KOHKPETU-
3upoBaTb npo6nemy. [desiTeNlbHOCTb MO (DOPMUPOBAHUIO HABbLIKOB
peLleHns MpUKIafHbIX 334a4 OpraHu3yeTcs B MpPOLLecce M3yYeHus
BCexX TeM Kypca «Anrebpa M Havyasia MaTeMaTUYecKoro aHaansan



MECTO YYEBHOTO KYPCA B YYEEHOM M/IAHE

CornacHo y4de6bHomy nniaHy B 10—11 knaccax nsydaetca y4eb-
HbIA Kypc «Anrebpa v Hadasia MaTeMaTM4YecKoro aHan3a», KoTo-
pbii BK/OYaeT B cebsa crefdylouiMe OCHOBHbIe pasfenbl cofepika-
HUA: «Yucna v BblUUCNEHUA», «YPaBHEHUSA U HepaBeHCTBay,
«DPYHKUUN N rpadukm», «Havyana mareMaTuyeckoro aHanmsar,
«MHOXecTBa W fiornka»

B y4yebHOM niiaHe Ha U3yyeHue yriy6néHHOro Kypca anreépol n
Hadas1 maTemMaTmyeckoro aHasin3a B 10— 11 knaccax OTBOAUTCA He
MeHee 4 y4ebOHbIX YacoB B HEAE/0 B TeYEHME Kaxkaoro roga obyde-
HUA, BCeEro 3a Apa roga obyyeHms — He MeHee 280 y4yebHbIX 4acosB.

MIAHWPYEMBIE NPEAMETHBIE PE3Y/IbTATbI OCBOEHWA
MPUMEPHOW PABOYEN MPOrPAMMbI KYPCA
(MO TOAAM OBYYEHUA)

OcBoeHMe yuebHoro Kypca «Anrebpa v Hadasia MaTteMaTnyeckoro
aHa/IM3a» Ha ypOBHe CpefHero obuiero obpasoBaHUsA LO/MHKHO 06e-
cneuvBatb AOCTMDKEHME CNeayluwunx npegMeTHbIX obpasoBaTesib-
HbIX pe3y/bTaToB:

10 knacc
Yucna v BblUUCEHUA

®CB0604HO OrepupoBaTb MOHATUAMU: paLMOHasIbHOE 4Ymco, Gec-
KOHeYHas nepuoguyeckas gpobb, MPOLEHTbI; MppaunoHasibHoe
4YMCMO0; MHOXXECTBa pauVOHa/IbHbIX U AEeNCTBUTEsIbHBLIX YUCEST;
MOAY/lb AeNCTBUTENBHOIO Yuncaa

®IMpUMeHATbL APo6UM M NPOLLEHTHI O PEeLeHNS MPUKIagHbIX 3a-
Jay 13 pasNINYHbIX 0Tpac/er 3HaHW 1 peasibHOWM XXU3HU

®MpUMeHATb MPUGNMKEHHbIE BbIYUCNEHUSA, MpasBuia OKpyrre-
HUSA, MPUKNLKY W OLEHKY pe3ysibTaTa BbIYUCEHWNIA

®CB060AHO OMepupoBaTb MOHATMEM: CTeMeHb C LesbiIM MoKasaTe-
JIeM; UCMo/b30BaTh MOAXOAALLY0 hOpMY 3amnmcn AeACTBUTENTbHbIX
yucen 415 peweHns NMpPakTUYecKNX 3agad M MpeacTaBfieHns gaH-
HbIX

®CB0604HO OMepnpoBaTb MOHATUEM: apUPMETUHECKUIA KOPEHb Ha-
TypasibHOWM CcTeneHu

®CB060AHO onepmpoBaTb MOHATMEM: CTEMEHb C PauMOHa/IbHbIM
rnokasaTesiem

®CB060AHO onepupoBaTb NOHATUAMU: florapmnmM ymcna; AecaTuy-
Hble N HaTypasbHble fiorapumbl



m CB0O6OHO OMepupoBaTh MOHATUAMMWU: CUHYC, KOCUHYC, TaHreHc,
KOTaHreHC YMC/I0BOr0 aprymeHTa

@OnepupoBaTh NOHATUSAMU: apPKCUHYC, aPKKOCUHYC U apKTaHreHc
UMC/IOBOrO apryMeHTa

YpaBHeH nAaA N HepaBeHCTBa

@6CB060AHO OMepmnpoBaTh NOHATUSAMU: TOXAECTBO, YpPaBHEHMe, He-
paBeHCTBO, paBHOCU/IbHbIE YPaBHEHUS N ypaBHEHUSA-CeACTBUS;
paBHOCU/IbHbIE HepaBeHCTBA

m[pUMeHsTb  pas3/iNyHble METOAbl PELUEHUS  pauVoHasIbHbIX
M Apo6HO-paUuoHasibHbIX YPaBHEHWIA;, NPUMEHSATL MeTo4 UHTEep-
BasI0B A/151 PeLLleHNs] HEPABEHCTB

6CB060AHO oMNepmnpoBaTb MOHATUAMWU: MHOFOYSIEH OT OAHOW ne-
PEMEHHOW; MHOFOYNEH C LENbIMU Ko3hrumeHTaMm, KOpHMU
MHOFO4Y/IeHa; MPUMEHATb AefleHWe MHOroysieHa Ha MHOrousieH
c ocTaTKkoM, Teopemy Be3y n Teopemy Bueta gns peweHus 3a-
fay

@®CB060AHO OnepMpoBaTb MOHATUSIMU: CUCTEMA JIMHEWHbLIX ypaB-
HEHWIA, MaTpuua, onpeaennTeslb MaTpuupl 2 X 2 1 ero reoMeTpu-
YecKWUii CMbIC/; UCMOb30BaTb CBOWCTBA onpeaennTens 2 X 2 ans
BbIYMC/IEHNA €ro 3HadeHUs, NPUMEHATb onpeaennTenn Ans pe-
LUEHMSI CUCTEMbI JIMHEHbIX YpaBHEHWIA; MOAeNMPoOBaTb peasib-
Hble CUTyauUMn C MOMOLLbIO CUCTEMbI JIMHEHbIX YpPaBHEHWIA, Uc-
cnepoBaTtb MOCTPOEHHbIE MOAENN C MOMOLLbO MaTpuL, U onpege-
nuteneii, NHTePNpPeTMPOBaTb NOJYUYEHHbI pe3ysbTart

®licnonb3oBaTb CBOMCTBA AEWCTBUI C KOPHAMU 47151 Npeobpa3oBa-
HUSA BbIPaKEHWUIA

®BbINoNHATL Npeobpa3oBaHUs YUC/IOBLIX BbIPaXXEHW, cogeprka-
LMX CTEMEHN C pauvioHasIbHbIM MoKasaTesieM

@lcnonb3oBaTb CBOWMCTBA /I0rapnMoB A1 nNpeobpas3oBaHUst N0-
rapMMUYECKMNX BbIPaXKEHWIA

6CB060AHO OMepMpoBaTb MOHATUSAMU: MPPaLMOHasIbHbIE, NMoKasa-
Te/lbHble W NOrapuPMUYECKUE YPaBHEHUS;, HaxoauTb UX pelue-
HMUS C MOMOLLbI PaBHOCUJIbHBLIX MEPEXOA0B WM OCYLLECTBSAS
NpPOBEPKY KOpHeW

BlMNprMeHATL OCHOBHbIE TPUTOHOMETPUYECKME (hopMy bl Afis npe-
06pa3oBaHNA TPUTOHOMETPUYECKUX BbIPaOKEHWI

@®CB060AHO oMnepupoBaTb MOHATUEM: TPUTOHOMETPUYECKOE YypaBs-
HEHWE; NPMMEHATb HeobxoaMMble DOPMY/Ibl ANS1 PELLEHNST OCHOB-
HbIX TUMOB TPUTOHOMETPUYECKNX YPaBHEHWUI

m MogennpoBaTtb peasibHble CUTyalUUM Ha s3blke anrebpbl, cocTaB-
NATb BblpaXXeHWsI, YPaBHEHWS, HepPaBEHCTBA M0 YC/I0BUIO 3a4auM,



nccnenoBatb MOCTPOEHHbIE MOAENV C UCMOJb30BaHMeM annapara
anrebpbl
PYHKLUNUN U rpapukmn

m CB0604HO OnepmpoBaTb MOHATUAMMW: (QYHKLWMSA, cnocobbl 3aja-
HUA (YHKUMW; B3auUMHO o6paTHble (YHKLUWK, KOMMO3ULUSA
hyHKUUI; rpadnK PyHKLMW; BbIMOMHATL 3/IEMEHTapPHbIE MPeo6-
pa3oBaHUs rpanMKoB hyHKLMIA
CB0604HO oMnepupoBaTb MOHATUAMW: 06NacTb onpefesnieHUs U
MHOXKECTBO 3HAYEeHUN YHKUUU, HYAN YHKLUW, MPOMEXYTKU
3HaKOMOCTOAHCTBA

m CB06OOAHO oMepupoBaThb MOHATUAMU: YETHbIE N HEUYETHble (DYHK-
uMn, nepvoguyeckre GQYHKUUN, TPOMEXYTKN MOHOTOHHOCTU
byHKUMN, MAKCUMYMbl 1 MUHUMYMbI (PYHKLWKW, HanbosbLuee 1
HavMeHbLUee 3HaYeHne (PYHKUMN Ha NMPOMeXyTKe
CB0604HO ornepupoBaTb MOHATUAMMW: CcTeNeHHas (PyHKUMA ¢ Ha-
TypaJibHbIM W UenbiM MokasatesieM, rpamk CTeneHHoOW (yHK-
LMW C HaTypasibHbIM W LieNbIM rnokasaTtesieM; rpauk KOpHs Mn-ob
CTeneHN Kak (PyHKUMW 06paTHOWM cTeneHW C HaTypasibHbIM Mo-
Kasaresiem

m OnepupoBaTb MOHATUAMW: NIMHEHAdA, KBagpaTuyHas U ApobHo-
NuHelHas QYHKUWW; BbINO/HATL 3/IEMeHTapHoe uccrefoBaHne 1
MocTpoeHme ux rpatmnkos
CB0604HO onepupoBaTb MOHATUAMMW: NOKasaTesibHasA 1 norapud-
MUYeckas (PyHKLMW, UX CBOWCTBA U rpadmkn; UCMONb30BaTb UX
rpadmkun 4ns peleHns ypaBHEHWN
CB0604HO onepvpoBaTb MOHATUAMWU:  TPUTOHOMeETpUUecKas
OKPY>XHOCTb, ornpefesieHne TPUTOHOMETPUYECKUX PYHKLUMIA YuncC-
NOBOro aprymeHTa
Mcnonb3oBaTb rpadmku yHKUMIA ANs MccnefoBaHWUA MPoLEeccoB
1 3aBUCUMOCTENM NpU peLleHnn 3agad 13 gpyrux yyebHbix npeg-
METOB M peasibHOM XXU3HW; BblpaxkaTb JopMyaMmn 3aBUCUMOCTU
MeXay BesIM4YnHamu

Hayvana maTemMaTUn4yecKoro aHasimsa

CB060ZHO OMepupoBaTb MOHATUSIMU: apUPMeTUYECKAS U FeoMe-
Tpuyeckasi nporpeccusi, GECKOHEYHO YyGblBawLas reoMeTpuye-
CKasi Mporpeccusi; IMHERHbIA 1M 3KCMOHEHUMWAIBHBIA pocT, dop-
MyJ1a CIOXHbIX MPOLEHTOB; MMETb MPeCTaB/IEHNE O KOHCTaHTe €.
VMcnonb3oBaTh NPOrpeccun A7 pelleHnst peasibHbIX 3agad npu-
KNa4HOro Xapakrepa.

CB060HO OMepupoBaTh MOHSATUSIMU: MOC/EA0BATENIbHOCTL, CMO-
cobbl 3aaHNs Noc/efoBaTeNIbHOCTEr, MOHOTOHHbLIE Y OFPaHUYEH-



Hble noc/iefoBaTeNIbHOCTU; NOHUMAaTb OCHOBbI 3apOXKAEHUS Mate-
MaTMYeCcKOoro aHanm3a Kak aHanmn3a 6eCKOHeYHO MasibIX
CB060AHO oOMepupoBaTb MOHATUAMWU: HeNpepbiBHbIE  (YHKLWY;
TOYKWM paspbiBa rpagmka QyHKUUW; acuMNTOTbl rpadmka yHK-
umm
CB0604HO oMnepupoBaTb NOHATUEM: (DYHKLWMSA, HenpepbiBHas Ha
0Tpe3Ke; NPUMEHATb CBOMCTBa HEMPEPbIBHbIX MYHKUMA Af1A pe-
LWeHns 3a4ad.
CB0604HO onepmpoBaTb MOHATUSAMWU: MepBas M BTopas MpPOU3BO-
OHble OYHKLUUN, KacaTesibHas K rpaduky yHKumMun
mBblUNCATE MPOU3BOAHbIE CYMMbI, MPOU3BEAEHUS, 4YacTHOro U
KOMM03ULWN ABYX (PYHKLUWIA; 3HaTb MPOM3BOAHblIE 3/1eMeHTap-
HbIX YHKLMIA
m //Icnosb3oBaTb reOMETPUYECKUIA N PU3NYECKUIA CMbICST MPOU3BO-
OHON NS pelleHns 3adad

MHo>kecTBa U Nornka

CB060ZHO OMepupOoBaTh MOHATUSMU: MHOXECTBO, Onepauuun Hag
MHOXEeCTBaMu

m/Icnosib30BaTh TEOPETUKO-MHOXKECTBEHHbIM annapar gjisi onuvca-
HUSA peasibHbIX MPOLECCOB U SIB/IEHWIA, MPU pelueHnn 3agad u3
LPYTUX yUYebHbIX NPeamMeToB
CB060OHO OMepMpoBaTb MOHATUAMMW: OMpeAesieHNe, TEOPEMA,
ypaBHeHMe-CrieACcTBME, CBOMCTBO MaTemMaTU4YecKoro o6beKkTa, Ao-
Ka3aTesNlbCTBO, PaBHOCWUSIbHbIE YPABHEHUS U HepaBeHCTBA

11 knacc

Yucna n BblYNCIEHUSA

CB0604HO orepupoBaTb MOHATUAMMW: HaTypasibHOE U Liesi0e Yuc-
N0, MHOXecTBa HaTypasibHbIX W LeNblX YUCes; WCMNosb30BaTb
npusHaku genumocTtu uensix ynces, HOL n HOK HaTypasibHbIX
yucen oNA pewleHnsa 3agad, NPUMEHATL asiropuTt™ EBkinga.

m CB060HO OrMepupoBaTb NOHATMEM OCTaTKa Mo MOAYy/l0; 3anuchl-
BaTb HaTypasibHble Ync/ia B pas/iIMyHbIX MO3ULMOHHBIX cucTeMax
cyunc/ieHns
CB0604HO orepupoBaTb NOHATUAMWU: KOMIJIEKCHOE YMCNO0 N MHO-
YKECTBO KOMIMJIEKCHbIX YMCesl; MPeAcTaB/IATb KOMIMMIEKCHbIE YUC-
Nna B anrebpanyeckoi M TPUTOHOMETPMYECKOW (hopme, BbIMNOSI-
HATb apudMeTUyecKue onepauum ¢ HUMU N M306pakaTb Ha Ko-
OpPAVHATHOW MJ1I0CKOCTH

YpaBHeH nAaA N HepaBeHCTBa



m CB060AHO OnepupoBaTb MOHATUSMU: MppaLUoHasibHble, MoKasa-
Te/IbHbIE N /IOTAPUPMUYECKNE HEPABEHCTBA; HAXOAUTb UX peLle-
HUSA C MOMOLLBI0 PaBHOCU/IbHbLIX MEePexosoB.

OcyLecTBNATbL 0TO0P KOpPHEl Mpu pelleHMn TPUTOHOMeTpuue-
CKOro ypaBHEHUSA

CB060AHO onepupoBaTb MOHATUEM TPUFOHOMETPUYECKOE Hepa-
BEHCTBO; MPUMEHATb HE0b6XoAMMble (hOPMY/ibl AN1S peLleHust oc-
HOBHbIX TUMOB TPUFOHOMETPUYECKNX HEPaBEHCTB

CBo60AHO oMepupoBaTb MOHATUSAMMU: CUCTEMA U COBOKYMHOCTb
YPaBHEHWI W HEPABEHCTB; PaBHOCU/IbHbIE CUCTEMbI U CUCTEMbI-
CNeAcTBUS; HAaXOAWUTb PeLUeHUs1 CUCTEMbI U COBOKYMHOCTEN pa-
LMOHa/IbHbIX, UPPaLMOHa/IbHbIX, NoKa3aTe/lbHbIX U norapnugmu-
YeCKUX ypaBHEHWU I U HepaBeHCTB

mPellatb pauMoHasibHble, UppaunoHasbHble, NokasartefbHble, /10-
rapudMmnyeckre 1 TpUroHOMETPUYECKME YPaBHEHUS N HepaBeH-
CTBa, cofeprKalline Moaynv U napameTpsbl

m[IpyMeHATbL rpaduyeckne MeTofbl A1 PELUEHUS YpPaBHEHWIA U
HEpaBeHCTB, a TakKe 3aja4y C nNapameTpamu

m MoJenupoBaTb peasibHble CUTyauun Ha A3bike anrebpbl, cocTas-
NATb BbIPAXKEHUS, YpaBHEHUs, HepaBeHCTBA M UX CUCTEMbI MO
YCMOBUIO 3afa4yun, MUccnefoBaTb MOCTPOEHHbIE MOAENN C UCMOSb-
30BaHMeM anmnapata asirebpbl, MHTEPNPeTUPOBaTb MOJyYeHHbI
pesynbTar
DYHKLUU N TpadnKn

m CTpoUTb rpaukm KOMMo3nLuMmU (YHKUMA C MOMOLLBI 3/1EMEeH-
TapHOro MccnefoBaHUS W CBOWCTB KOMMO3ULMKN ABYX (OYHKLUI
CTpouTb reomeTpmyeckre o6pasbl YpaBHEHUIA U HepPaBEHCTB Ha
KOOPAMHATHOM NJ1I0CKOCTU

m CB060AHO oMnepupoBaTb MOHATUSAMU: rpacky TPUFOHOMETpUYe-
CKMX (YHKL WA
MpuMeHATb PYHKLUUM 471 MOAEMPOBAHUS N UCC/IEL0BaHUSA pe-
aNbHbIX MPOLECCOB.

Hayvana maTemMaTUn4yecKoro aHasimsa

Mcnonb3oBaTb MPOM3BOAHYI A5 UCCNef0BaHUA (YHKUMM Ha
MOHOTOHHOCTb U 3KCTPEMYMblI

HaxoanTb Hambonbllee N HauMMeHbLUee 3HayYeHUs (YHKUUN He-
MPepbIBHOW Ha 0Tpe3Ke

Mcnonb3oBaTb MNPOM3BOAHYIO A/19 HAXOXKAEHUSA Hawusydllero pe-
LeHWs B NPUKIaAHbIX, B TOM YMC/e COLNanbHO-3KOHOMUYECKNX,
3afjayax, Ans OonpefesieHMs CKOPOCTU WM YCKOPEHMS npouecca,
3agaHHOro hopMysioii nn rpadmkom



m CB0OGOAHO OMepupoBaTb MOHSATUSIMU: MepBoobpasHas, onpeneséH-
HbIAi MHTErpasl; HaxoAUTb MepPBOOBPa3HbIE 3MIEMEHTAPHBIX (YHK-
LW 1 BbIYUCASTL MHTErpasl no opmysie HotoToHa — JleibHuLaA.

mHaxoauTb Naowaan naockux Guryp M o6bEmbl TeT C MOMOLLbIO
WHTerpana

ml/IMeTb MPeACTaB/IEHME O MATEMATUYECKOM MOAE/IMPOBAHUN Ha
npumepe CocTaBieHNS AnGEPEHUMANBHBIX YPaBHEHNA

mPellatb NpuKNagHble 3a4a4n, B TOM YUC/E COLMAIbHO-9KOHOMU-
YEeCKOro M (PU3MNYECKOr0 XapakTepa, CpefcTBaMy MaTeMaTuye-
CKOro aHassa

COOEPXAHWE YUEBHOIO KYPCA (NO TOAAM OBYYEHWA)
10 knacc

Yucna n Bbl4NCIEHUSA

PaumoHanbHble yuciia. OObIKHOBEHHbIE U AeCATUYHbIE Apo6w,
NMpoueHTbl, 6ECKOHEYHbIE NMepuognyeckne apobu MpumeHeHve gpo-
6ell 1 NPOLEHTOB ANA pelleHUs NPUKNaAHbIX 33434 U3 pasnnuyHbIX
oTpacnen 3HaHWUM N peasibHOM XXU3HK .

[elictButenbHble uncna. PaumoHasnbHble M MppaumoHasibHble
yucna. ApugmMeTmnyecKre onepaunmn ¢ AerMcTBUTENbHbIMUK YMCIamMu .
Mogaynb feicTBUTENbHOIO Ynucna v ero ceoctea MpubAv>kEHHbIe
BbIYUC/IEHUA, MpaBuia OKPYrNeHUsA, NPUKULKa U OUgHKa pesysib-
TaTa BblUUCNEHNT

CteneHb Cc uenbiM rnokasarenem. buHom HeloToHa. Vcnosb3oBa-
HVe noaxoasulein opmbl 3anvcy AelcTBUTE/IbHbIX YUCen NS pe-
LWeHNA NPaKTUYECKMNX 3a4a4 U MpeactaB/ieHNsa faHHbIX

ApUPMeETNYECKU KOPEHb HATYpPasibHOM CTEMEHU M €ro CBOMCTBA

CTeneHb € paumoHasIbHbIM MokasartesieM W eé CBOICTBA; CTeMeHb
C LeNCTBUTE/IbHbIM MoKasaTtesiem

JNorapndm ymncna CaoiictBa norapugma  [JecATUYHbIE U HaTy-
panibHble fiorapugmbl

CWHYC, KOCUHYC, TaHreHC, KOTaHreHC 4MCM0BOro aprymeHrta
APKCUHYC, apKKOCUHYC U apKTaHreHC 4YnCcnoBOro aprymeHTa

YpaBHeEHUsA N HepaBeHCTBa

ToxkpecTBa M TOXKAECTBEHHble NMpeobpa3oBaHUA. YpaBHEHMe, KO-
peHb ypaBHeHUA. PaBHOCU/IbHbIE YpaBHEHUA W ypaBHeHUSA-crien-
CTBUA. HepaBeHCTBO, pelUeHME HepaBeHCTBA

OCHOBHblE MeTOAbl pelleHna UenbiXx N ApobHO-pauMoHasIbHbIX
ypaBHEHUIN N HepaBeHCTB MHOroyseHbl 0T 04HOW NepeMeHHON [le-
JleHVe MHoroyneHa Ha MHoro4sieH ¢ octatkom Teopema besy MHo-
rousieHbl ¢ UenbiMu KoadopunumeHtamu. Teopema Bueta.



MpeobpazoBaHNA YUC/OBbIX BbIPOKEHWUM, COAEpPXKALLUX CTENneHu
M KOPHU

MppauvoHanbHble ypaBHEHUA OCHOBHblE MeTOAbl peLUeHus mp-
pauuoHanbHbIX YpaBHEHN

MokasatenbHble ypaBHeHUss OCHOBHblE METOAbl peLleHns MnokKa-
3aTe/IbHbIX YPaBHEHUIA

MpeobpasoBaHne BbIPaXKEHW, coAep KaLLMX A0rapmmbl

Norapugmnyeckne ypaBHeHNss OCHOBHble METOAbl peLleHns fo-
rapmMnyYecKmnx ypaBHeHN M

OCHOBHble TpuUroHomeTpuyeckme Gopmynbl [MpeobpasoBaHue
TPUTOHOMETPUYECKNX BblpaXKeHN PelueHne TpUroHOMeTPUUYECKNX
YpPaBHEHWIA

PeweHne cnctem nuHerHbIX ypaBHeHWA. MaTpuua cuctembl nu-
HeMHbIX YpaBHeHWI . OnpegennTesib Matpuubl 2 X 2, ero reoMmeTpu-
YeCKWUPi CMbIC/T N CBOWCTBA; BbIYMC/IEHME ero 3HayeHusl, npuMeHe-
HUe onpeaennTensa ANs pelleHnss CUCTEMbl IMHENHbIX YPaBHEHN
PeweHne npuknagHbiX 3aga4y C MOMOLLBbK CUCTEMbI JINHERHbIX
ypaBHeHUIn WccnepgoBaHue MOCTPOEHHOW MoAenn € NMOMOLLb Ma-
TpuL, 1 onpegenuvTenei

MocTpoeHMe maTeMaTUUecKuUx Mofener peasibHOM CcUTyaunu c
NMOMOLLbIO YpaBHeHW W HepaBeHCTB. NpuvMeHeHMe ypaBHeHW u©
HEPaBEHCTB K PELLUEeHUI0 MaTeMaTUYecKux 3agjady v 3ajady u3 pas-
NNYHbIX 0bnacTeii HayKn U peasibHOM XXN3HU

DYHKLUUU N TpadunKkn

dyHKUMA, cnocobbl 3agaHMA QYyHKUMK. B3aumHo obpaTHble
hyHKuum . Komno3numsa dyHKumin. Mpapmk QyHKUmMn. dnemeHTap-
Hble Npeobpa3oBaHMs rpatmnKkoB yHKLWIA

O6nacTb onpegeneHNs N MHOXECTBO 3HaYeHU pyHKumn Hynn
pyHKUMM . TIPOMEXKYTKN 3HAKOMOCTOAHCTBA. YETHbIe N HEYETHble
tbyHKumn TMepuognyeckne PyHKUMM [MPOMEXYTKM MOHOTOHHOCTU
PyHKUMM . MaKCcUMyMbl M MUHUMYMbl QYHKUUW . Hanbonbluee un
HavIMeHbLUee 3HaYeHUA PYHKLUMN Ha MPOMEXYTKe

JNvHeliHasa, KBagpaTtuvHasa u Apo6HO-AMHerHasa yHKUuW. One-
MeHTapHoe uccsefoBaHNe N MOCTPOeHNE UX TFpaduKoB

CreneHHasa hyHKUMA C HATypasibHbIM U LenbiM rnokasartenem. Eé
cBoiicTBa 1 rpacuk. CeoiicTBa U rpadmkK KOpHSA N-0 CTeNeHN Kak
(byHKLMM 06paTHOI CTerneHn ¢ HaTypasibHbIM MoKasaTesiem

MokasaTenbHas 1 norapupmMmyeckas QyHKLUWK, UX CBOWCTBa U rpa-
thrkn Ucnonb3oBaHue rpatmkoB MYHKLUNIA 418 peLLeHVsT ypaBHEHWIA

TpuroHomeTpryeckass OKPY)XKHOCTb, OnpefesnieHne TPUroHOMe-
TPUYECKUX (PYHKLUMIA YMCI0BOro aprymeHTa



®YHKUMOHA/bHBIE 3aBUCMMOCTU B peasibHbIX Mpoueccax u siBse-
HUAX [padrKu peasibHbIX 3aBMCUMOCTEN

Hayana maTemMaTUn4yecKoro aHasimsa

MocnepoBatenibHOCTM, C€rocobbl 3ajaHuUs MocsefoBaTelbHOCTel
MeTog MaTemMaTUyecKor MHAYKUUM MOHOTOHHbIE U OrpaHuNyeH-
Hble rocriefoBartesibHOCTU ICTOPUA BO3HUKHOBEHUA MaTemaTuye-
CKOro aHa/In3a Kak aHasm3a 6eCKOHeYHO MasibiX

ApunmetTnyeckasa M reoMeTpuyeckas rnporpeccmu. beckoHeyHo
ybbiBalowWasa reomeTpuyeckas nporpeccnsi Cymma 6eCKOHEeYHO
ybOblBalOLLLEN TeOMETPUYECKO nporpeccnn  JIMHENHbIW M 3KCNO-
HeHUMasbHbIA pocT. Yuncro e. dopmyna CrIoKHbIX NpoueHToB. Uc-
rnosib30BaHve Nporpeccun ANA pelleHus peasibHbIX 3a4a4 npuknag-
HOro xapakTrepa

HenpepbiBHblIE QYHKLUMN U UX CBOMCTBa TOYKM paspbiBa AcCUM-
NTOTbl rpatmKoB (PyHKUM. CBolicTBa (DYHKLNI HenpepbiBHbIX Ha
oTpe3ke MeToh VHTEPBASIOB A/ PeELLUEeHUA HepaBeHCTB [pumeHe-
HUVe CBOICTB HenpepbIBHbIX YHKUNA 4718 pelueHus 3ajay

MepBas n BTOpas npoussBogHble (yHKUUW. OnpeaeneHve, reo-
METPUYECKUI N (IN3NYECKUIA CMbICST MPON3BOAHON YpaBHEHME Ka-
caTesibHOM K rpadmky yHKUMn

Mpon3BogHblE 3neMeHTapHbIX QYHKUWA [Mpon3sogHas CymMMbl,
NPOM3BEAEHUNSA, YACTHOIO0 M KOMMO3NLUU (DYHKLNI

MHo>KecTBa " Nornka

MHOXecTBO, onepauum Hag MHOXXecTBamMm M UX cBolicTBa [ua-
rpammbl diiniepa — BeHHa. NMpuMeHeHMe TeopPeTUKO-MHOXXECTBEH-
HOro annapaTa /18 OnMcaHusa peaslbHbIX MPOLLECCOB U ABIEHUA,
MpW pPeLeHnn 3adad 13 Apyrux yyebHbIX MpeameToB

OnpegeneHuve, TeopemMa, CBOWCTBO MaTeMaTU4ecKoro 00bekTa,
cneAcTBue, AoKa3aTe/bCTBO, PaBHOCU/IbHbIE YpaBHEHUS

11 knacc
Yuncna n BblunNcneHns

HatypasibHble U uenble yucna lMpuMeHeHMe NpU3HaKoB Ae/IMO-
cTn uenbix yncen, HOA n HOK, octaTkoB no mMoAgy/s1to, asiropytmMa
EBknupa ana peweHusa 3agadv B LefibIX yncniax

KomniekcHble ynucna Anrebpanyeckas M TpUroHOMeTpuyecKas
hopMbl 3anMncKM KOMMIEKCHOrO yncna ApudmMeTuyeckmne onepauum
C KOMIJIEKCHbIMU Yncnamm WMN3obpadkeHne KOMMIEKCHbIX Yucesl Ha
KoopAmMHaTHoM nnockoctn. dopmyna Myaspa. KopHuM n-oii cTene-
HN U3 KOMMJEKCHOro uymcra [puMeHeHne KOMMNEKCHbIX 4uces
4N pewieHNA PU3NYECKNX N reOMeTpPUYecKnx 3anad



YpaBHeHNSA N HepaBeHCTBa

CuncteMa 1 COBOKYMHOCTb YpaBHEHU M HepaBeHCTB. PaBHOCU/Ib-
Hble CUCTEMbI U CUCTEMbI-CeACTBUSA . PaBHOCU/IbHbIE HEpPAaBeHCTBA.

OT60p KOpHE TPUTOHOMETPUYECKUX YPABHEHUA C MOMOLLbIO
TPUTOHOMETPUYECKON OKPY>XHOCTU. PewleHne TpuroHometTpude-
CKUX HEpaBeHCTB

OCHOBHble MeTOAbl pelleHMsA MoKasaTeflbHbIX WU fiorapummye-
CKUX HEpaBeHCTB

OCHOBHble MeTOoApbl PELLUEHNS NPPALLVOHAIbHbLIX HEPABEHCTB

OCHOBHble MeTOAbl peLUeHNA CUCTEM W COBOKYMHOCTEM paumo-
Ha/TbHbIX, MPPaLVOHaNIbHbIX, MOKa3aTeNbHbIX W slorapnmmye-
CKUX YpaBHEHWI

YpaBHEHUS, HepaBeHCTBa M CUCTEMbI C MapameTpamu.

MprmeHeHVe ypaBHEHWUI, CUCTEM U HEPABEHCTB K PELLUEHUIO Ma-
TemMaTu4yecKmMx 3afady M 3agady U3 pas/INyHbIX o0bnacTteii Hayku u
peasnibHOM YXU3HU, MHTepnpeTauns noslyYeHHbIX pe3ynbTaToB

PYHKLUNUN U Tpahukmn

Mpacdk Komno3vumun yHKUUin. FeomeTpuyeckmne obpasbl ypas-
HEHWI N HEPaBEHCTB Ha KOOPAMHATHOW MJI0CKOCTYU

TpuroHomeTpnyeckme PYyHKLMN, UX CBOMCTBA N rpadnKu.

padmnyeckne MeToAbl pelleHUss ypaBHeHWU 1 HepaBeHCTB [ pa-
(hnueckmne mMeToAbl peLleHUs 3aJad ¢ napaMeTpamu

Ncnonb3oBaHume rpadmkoB (PYHKUMIA AN UCCefoBaHNA npoLiec-
COB W 3aBUCUMOCTEN, KOTOPblE BO3HMKAKT NPV PELLEHUN 3ahay r3
OpYTnX yUYebHbIX NpeaMeToB U peasibHOM XXMU3HU

Havana maTemMaTun4yeckoro aHannsa

MprmeHeHVe NPON3BOAHON K UCCNeA0BaHUIO (PYHKLNA Ha MOHO-
TOHHOCTb W 3KCTPEMYMbl. HaxoxkaeHne Haubosbliero n HaMeHb-
Lero 3HayYeHUn HenpepbIBHOM (DYHKLUM Ha 0Tpe3ke

MprMeHeHVEe NPON3BOAHOW A1 HAxXOXAEHWUS HaWyu4llero pe-
WweHnA B MPUKIadHbIX 3ajadax, ONA OonpefesieHns CKOpPoCcTU U
YCKOPEHMSA Mnpouecca, 3a4aHHOro hopmynon nnm rpagmkom

MepBoo6bpa3Has, OCHOBHOe CBOWCTBO MepBoobpasHbiX [1epB006-
pasHble afieMeHTapHbIX PyHKUWA [MpaBuia HaxoXaeHUs nepBoo6-
pasHbIX

MNHTerpan [eomeTpuyecknii CMbIC/T WHTerpana BbluncneHue
onpefenéHHoro nHTerpasia no gopmyne HetotoHa — JlebHunua.

MpuMeHeHVEe MHTerpana N8 HaxoXXAeHUS naowagein naocKmnx
thuryp n o6LEMOB reomMeTpuyecKux Tes.

Mpumepbl peweHnin audpepeHUMaibHbIX ypaBHeHU. MaTtema-
TUYECKOe MOAE/IMPOBaAHNE peasibHbIX MPOLEecCcoB C MOMOLLbI ANG-
thepeHUMaNbHbIX YpaBHEHWI
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TEMATUYECKOE NMNIAHWPOBAHWE YYEBHOTO KYPCA (MO FOLAM OBYYEHWSA)

10 knacc (He MeHee 140 vacos)

Has3BaHune
pasgena (Tembl)
(KonmnuyecTBO YacoB)

MHoOXecTBO
[EeNCTBUTENbHbIX
uuncen.
MHoOro4sneHbl.
PaunoHanbHble
ypaBHeHUS

N HepaBeHCTBA.
Cucrtembl
NINHEMHbIX
ypaBHEHMWU

(28 u)

OCHOBHOE cofiepXaHue pasgena
(Tembl)

MHoXecTBO, onepauynm Hajg MHO-
XecTBamMu M uUX ceoictea. [Aua-
rpammbl 3iinepa — BeHHa. Mpu-
MeHeHne  TeOpPeTUKO-MHOXEecCT-
BEHHOro annapara A/ peweHnUs
3ajad.

PauunoHanbHble yncna. O6bIKHO-
BEHHble W [ecATUYHble [Apobu,
npoLueHTbl, 6eCKOHEeYHble Nepuno-
andeckne papobu. lMpumMeHeHue
npob6er M NMpoOUEHTOB AN pelle-
HUA NpuKnajHbliX 3ajad.
AelicTBUTENbHbIE YMcna. Payuno-
HaNbHble W UppaynoHasbHble
yncna. ApudpmMeTnyeckue onepa-
Unun ¢ AeliCTBUTENbHbLIMW Yucna-
Mun. Moaynb [eincTBUTeNbHOTO
yucna n ero ceorvictea. Mpunénn-
KEHHble BblYMCNEHUSA, NpasBuaia
OKPYTNeHnsa, NPpUKNUgKa 1N oueH-
Ka pe3y/sibTaTa BblYUCAEHUNA.
OCHOBHble MeTO/Abl pelleHUs ue-
NblX U ApP0o6HO-paLMOHaNbHbIX

OCHOBHble BUAbI AEATENbHOCTM 06yUatowmnuxcs

Mcnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIA annapat
ANS onucaHMs Xoja pelleHUst MaTeMaTMYecKux 3ajad,
a TakXXe peasibHbIX MPOLECCOB U SABMEHUNA.
OnepupoBaTb MOHATUAMMU: pauuUoHanbHoe 4yucno, 6ec-
KOHeuyHasl nepuoamnyeckasi Apo6b, NPOLEHTbI; Mppawmo-
HasbHOe W AEeWCTBUTENbHOE 4YUCNO0; MOAY/b AENCTBU-
TeNbHOr0 Yucna; ucnonb3oBaTb 3TM MOHATUA NpPU NpPO-
BelEHUWN pacCy>XAeHUN © [JoKa3aTesNbCTB, MPUMEHATH
Lpo6U M NPOLEHTHI ANSA pelleHUs NpUKNagHbIX 3aaa4q us
pasnnuyHbIX oTpacneii 3HaHWA N peasibHOW XU3HWU.
Mcnonb3oBaTb MPUBAMKEHHbIE BbIYUC/EHUSA, NMpaBuna
OKPYFNEHUs, NPUKNAKY U OLEeHKY pe3ynbTaTa Bbluucne-
HUIA.

MpPUMeHsATbL pas/INyHble MeTOAbl pelleHUs pauuoHasb-
HbIX U APO6GHO-paLMOHaNbHbIX YpaBHEHUI; a Takxke Me-
TO4 WHTEpPBANOB A5 pelleHUsi HeEPaBEHCTB.
OnepupoBaTb MOHATUSMU MHOFOY/IEH OT OAHOW nepe-
MeHHOW, ero KOPHW; MPUMEHATbL [eNeHne MHOrousieHa
Ha MHOro4sieH c ocTaTKoMm, Teopemy bBesy u Teopemy
BueTta gnsa pelweHunsa 3agad.

OnepupoBaTb MOHATUAMMK: CUCTEMA NIMHeiHbIX ypaBHe-
HWiA, MaTpuua, onpeaenunTenb MaTpuLbl.
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Ha3ssaHue
pasgena (Tembl)
(KONInyecTBO 4HacoB)

PYyHKLUUNN

n rpacumnkn.
CrteneHHas
PYHKUNA

C uenbim
nokasarenem
(12 v)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

ypaBHEHMWN N HepaBeHCTB. MHO-
roysieHbl OT OAHOV NepemMeHHON.
AeneHne MHOroyneHa Ha MHO-
rouneH c¢ octaTkom. Teopema
Be3y. MHoOrousieHbl ¢ UenbiMn
KoappuumneHtammn. Teopema Bu-
eTa.

PeweHne cucrtem NTNHEWHbIX
ypaBHeHuUl. MaTpuua cuctembl
NWHeNHbIX ypaBHeHUN. Onpefge-
NNTeNb MaTpuubl 2X2, ero reo-
MeTpUuyecknii cmbicn W CBOW-
cTBa; BblYUC/NEeHMEe ero 3Hauve-
HUSA; NPUMEHeHWe onpejennTens
ONSA peweHUsA cucTeMbl NNHeMN-
HblX ypaBHeHUW. PeweHne npu-
KfafgHblX 3ajay ¢ NOMOLW, b CU-
CTeMbl IMHENHbIX YPaBHEHWU

dyHKLUUA, cnocobbl 3agaHusA
hYyHKUMKN. B3aumHO obpaTHble
dbyHKumMn. Komnosmuma GyHK-
unii. padwmk dGyHKLUKN. 3ne-
MeHTapHble npeo6pasoBaHus
rpanukKoB PYHKLNIA.

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

Mcnonb3oBaTh CBOMCTBA onpefenutens 2 x 2 AN Bbl-
YUCNEeHUA ero 3HayeHWA, NPUMeHATb OMnpefesnTenn
ONA peweHns cucTeMbl INHENHbIX YPaBHEHWNNA.
MopgenupoBaTb peasibHble CUTyaLun C NMOMOLLbIO CUCTE-
Mbl NNHEVHbIX ypaBHeHWI, uccnefoBatb MOCTPOEHHbIE
MOAENN C NMOMOLLbIO MaTpuL, 1 onpefennTenen, UHTep-
npeTupoBaTb MOMYYEHHbIA pe3ynbTaT

OnepupoBaTb MOHATUAMU: PYHKLMA, cnocobbl 3afaHunsA
PYyHKLUMUN; B3aUMHO obpaTHble PYHKLUK, KOMMNO3ULNSA
dhYyHKUMA, rpadhmK GyHKUMU, o0b6nacTb onpefesieHNsa u
MHOXEeCTBO 3HauYeHUMN (YHKLUWN, HYNU PYHKUMWN, NpoO-
MEXYTKW 3HaKOMOCTOAHCTBA; JMHeliHasA, KBajpaTuu-
Has, ApOo6HO-NMHeNHasa N cTeneHHasa MYHKUUN.
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ApudmeTnyeckuni
KOpEeHb n-oi
cTeneHwu.
MppaunoHanbHble
ypaBHeHUA

(18 u)

O6nacTb onpeAeneHns U MHoXe-
CTBO 3Ha4YeHUN pyHKUMnM. Hynn
PyHKUMM. TTpOMEXYTKM 3HAKO-
nocrosHcTea. YETHble U HEYET-
Hble PYyHKUuN. lMeprnognueckune
pyHKUMM. TIpOMEXYTKN MOHO-
TOHHOCTU GYHKUUN. MakKcumy-
Mbl U MWUHUMYMbl GYHKLUN.
Haun6onblwee © HauMeHbllee
3HayeHMe GYHKLUUM Ha nNpome-
KYTKe.

JinHeinHas, KBagpaTtuyHas w
APO6GHO-NUHelHas8 pyHKLMN.
OneMeHTapHoe wuccnegoBaHne u
nocTpoeHue rpaunkos 3TUX
PYHKLMNA.

CTeneHb C LesibIM MoKasaTesniem.
BvHom HbloToHa.

CTeneHHas @QYyHKUMA C HaTy-
panbHbLIM W UefnblM Moka3saTe-
nem. Eé cBolictBa n rpauk

ApniMeTUYECKUN KOpPeHb HaTy-
panbHOWA CcTeneHW W €ro CcCBOWN-
cTBa.

Mpeo6pa3oBaHNs YUCOBbLIX Bbl-
paxeHuli, cogepXxawmnx cTeneHn
N KOpHMU.

MppaunoHanbHble YypaBHEHUSA.
OCHOBHble MeTOAbl pelweHNs np-
paunoHanbHbIX ypaBHEHWIA.

BbINOMHATL 3/leMeHTapHble Npeo6pa3oBaHUs rpauKos
BYHKLWNA.

3HaTb M yMeTb [0Ka3blBaTb YETHOCTb W/IM HEUYETHOCTb
PYHKLUMUN, NepUOANYHOCTL PYHKLUN, HAXOAUTbL Npome-
XXYTKU MOHOTOHHOCTU (PYHKLUU, MAKCUMYMbl U MUHWN-
MYMbl (PYHKLWWN, Hanbonbllee U HAMMEHbLIEEe 3HAYEHME
PYHKLMUM HA NPOMEXYTKE.

dopmMynmMpoBaTb U UINKOCTPUPOBATL FpaUYeckKu cBOi-
cTBa NUWHEWHOW, KBafpaTWUYHOW, APOGHO-NUHEWHOWN W©n
CTeneHHOW hyHKLMNNA.

BblpakaTb (opMysiaMMn 3aBUCUMOCTU MeEXAY BeNUUM-
Hamu.

3HaTb onpefesieHWe U cBOWCTBA CTEMEHU C LEesibiM Mno-
KaszaTesieM; NoAXOAsAULY0 (OpMYy 3anucu AelACTBUTENb-
HblX YNCEN ANA pPeweHUss NpakTUYecKUX 3ajad n npeg-
CTaBNeHUs AaHHbIX

dopmMynupoBaTb, 3anucbiBaTb B CUMBOJIMYECKOW ¢hop-
Me M NCNnonb30BaTb CBOWCTBA KOPHSA N1-0i CTeneHW ANs
npeo6pa3oBaHnA BblpaXeHUN.

HaxoauTb pelieHUs nppaumnoHanbHblX ypaBHeHU ¢ no-
MOLW b PABHOCU/IbHbLIX MNEPexof0B WM OCYL ecTBASAA
NnpoBepKYy KOpHEIi.

CTpouTb rpadmnk PyHKLUM KOPHSA N-0 CTENeHM Kak 06-
paTHOl AN PYHKUWW CTeMeHW ¢ HaTypasbHbIM Nokasa-
Tenem



ewnediodu senoged weHdawmdl|

Ha3ssaHue
pasgena (Tembl)
(KONInyecTBO 4HacoB)

Moka3aTtenbHas
PYHKLNA.
MokasaTesnibHble
ypaBHeHUNA

(10 v)

Norapundmnye-
ckaa hyHKuMSN.
Norapundmnye-
CKMe ypaBHeHUs
(18 u)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

PaBHOCUNbHbIe Nepexoabl B pe-
WeHUN MppaLmoHanbHbIX ypaB-
HEHWNA.

CBolicTBa U rpaukK KopHS n-oi
cTeneHW KakK yHKUUM obpaTHON
CTENEeHW ¢ HaTypasibHbIM MNoOKa-
3aTesnem

CTeneHb C paynoHanbHbIM NoKa-
3aTteneM n eé cBolicTBa.
Moka3aTenbHasa QYyHKUKNA, eé
coictBa M rpaumk. MNcnonb3o-
BaHue rpaduka QyHKUMM ans
peweHNsa ypaBHEHUN.
Moka3aTenbHble ypaBHeHUA. Oc-
HOBHble MeTOoAbl peleHna noka-
3aTeNbHbIX YpaBHeHUN’

Norapupm uncna. Ceolictea N0-
rapudma. JecATUYHbIE U HaTy-
panbHble norapugmbl. NMpeobpa-
30BaHMe BblpaXXeHWW, cogepxa-
wWnx norapnmsi.
Norapudmnyeckas pyHKuna, eé
cBoiictBa M rpaduk. Mcnonbso-
BaHue rpadunka QYHKUUN AnNSA
peweHnA ypaBHeHUIA.

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

dopmMynuposaTb onpegesieHMe CTeneHW C pauuoHalb-
HbIM MoKasaTesieM.

BbiNoONHATL Npeo6pa3oBaHUsA YMUCAOBbIX BblpaXeHWii,
cogepxXal,mx cTeNeHN ¢ paumoHanbHbIM MokKasaTenem.
Mcnonb3oBaTb UM poOBble pecypcbl ANA NOCTPOEHUSA
rpadhmka nokasaTenbHOW GYHKUUN WU UN3yUYeHUA eé
CBOMCTB.

HaxoauTb pelleHUs nokasaTe/lbHbIX YypaBHeHUN

[AaBaTb onpepgeneHune norapudma ymcna; JecATUUYHOrO
N HaTypaNbHOro norapupma.

Mcnonb3oBaTb cBoOVicTBa Norapudmos AnA npeo6pasoBa-
HUA NnorapuMmnYecKnx Bblpa>KeHUn.

CTpounTb rpaunk norapudmMmmyeckoin GyHKUUN KaK 06-
paTHOl K MokKa3aTe/lbHOW W MCMOMb30BaTb CBOlCTBA /0-
rapupmMmumyueckon GyHKLUN ANA pelwleHMs 3ajad.
HaxoauTb peweHWs norapuMUYecKUX ypaBHeHUWR C
NOMOLLL b PABHOCUMbHBLIX MEPEX00B UM OCYL,eCTBNASA
NpoBePKY KOpHel
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TpuroHomeTpuue-
CKMe Bblpa>keHunA
N ypaBHeHUS

(22 u)

MocnepoBaTtenb-
HOCTM

M nporpeccuun
(10 v)

JlorapudmMmuyeckme ypaBHEHUSN.
OCHOBHble MeTOAbl peweHns no-
rapumMmnyeckmnx ypaBHEHUNA.
PaBHOCUNbHble MepexoAbl B pe-
WeHNN norapumMmnuyeckmnx ypas-

HEeHWNM

CUHYC, KOCMHYC, TAHTEHC U KO-
TAHTEHC 4YMC/IOBOrO aprymMeHTa.
APKCUHYC, apKKOCMHYC U ap-
KTAHTeHC YMC/I0BOT0 aprymMeHTa.

TpuroHomeTpunyeckas

OKPYX-

HOCTb, onpefesieHNe TPUTOHOME-
TpUyecknMX (BYHKLUWIA 4MCcNnoBoro

aprymeHTa.

OCHOBHble TPUTOHOMETpUYeckune
dopmynbi. Mpeobpa3oBaHue

TPUTOHOMETPUYECKNX

Bblpaxe-

HUN. PeweHne TPUTOHOMETPU-

UECKUX ypaBHeHU

MocnepnoBatenbHOCTH,

cnocobbl

3ajaHWA nocnefoBaTeNbHOCTeN.
MeTon MaTeMaTU4ecKol WHAYK-
UMN. MOHOTOHHbIE M OTpAHUYEH-
Hble nocsefoBaTesibHOCTM. NcTo-
pus aHanusa 6eCKOHe4YHO Ma-

NbIX.
ApudpmeTuueckas "
yeckasi Nporpeccuu.

reomeTpu-

[aBaTb onpegeneHns CUHyca, KOCMHYyca, TaHreHca wu
KOTaHreHca YMC/I0BOro aprymMeHTa; a TakXe apKcuHyca,
ApKKOCUMHYCca U apKTaHreHca yucna.

MpYMeHATL OCHOBHbIE TPUTOHOMETpUUYECcKMe HopMy/ibl
Ansa npeo6pa3oBaHWA TPUTFOHOMETPUUYECKUX Bblpaxke-
HUN.

MprvMeHATL (GOpPMYNbl TPUFOHOMETPUWN ANA peleHnsn
OCHOBHbIX TUMOB TPUFOHOMETPUYECKUX YPaBHEHWIA

OnepupoBaTb MOHATUSIMU: NOC/NEA0BATE/IbLHOCTL, CMNOCO-
6bl  3ajaHWa nocfefoBaTefibHOCTel; MOHOTOHHbIe W
orpaHuyeHHble MocfefoBaTeNbHOCTU; WccnefoBaTb Mo-
cnefoBaTeNbHOCTM HA MOHOTOHHOCTb W OrFpaHUYeH-
HOCTb.

MonyuaTb NpejcTaBfieHne 06 OCHOBHbLIX UAeAX aHanusa
6ECKOHEUYHO MasblX.

[JaBaTb onpegeneHne apudmMeTMueckoil U reomeTpuue-
CKOl mporpeccuu.



co
ro

ewnediodu senoged weHdawmdl|

Ha3ssaHue
pasgena (Tembl)
(KONInyecTBO 4HacoB)

HenpepbiBHble
PYHKUNN.
Mpon3sogHas
(20 v)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

BeckoHe4yHO y6biBalLWwas reome-
Tpuyeckaa nporpeccnsa. Cymma
6ecKOHe4YHO ybblBalolLeli reome-
Tpuyeckon nporpeccuun. JInHewm-
HblA M 3KCMOHeHUManbHbI pocT.
Yncno e.

dopMyna CNOXHbIX MPOLEHTOB.
Mcnonb3oBaHue nporpeccuun gns
peweHNs peanbHbIX 3ajay npu-
KnagHoro xapakrepa

HenpepbiBHble GYHKLUN U WX
cBoiicTBa. Touka paspbiBa.
AcnMnToTbl rpadmnkoB QYyHK-
unin. CeolictBa PpyHKUNK Henpe-
pPbIBHbIX Ha oTpe3ke. MeToa WH-
TepBanoB AN pelleHUWA Hepa-
BEHCTB. [lpumMeHeHue CBOWCTB
HenpepbiBHbIX GQYHKUWiA  ans
peweHMsa 3ajau.

MepBas n BTOpas MPOM3BOAHbIE
hyHKUMK. OnpegeneHue, reome-
TPUYecKni " punsnyeckunii
CMbiC1 NPOW3BOAHON. YpaBHe-
Hne KacaTenbHOW K rpaduky

PyHKLMN.

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

J[oka3blBaTb CBOWCTBA apupmMeTUUeckoli 1 reometTpuye-
CKO nporpeccumn, HaxoAWTb CYMMY U/IEHOB Mporpec-
CUKU, a TakKXe CyMMY 4UneHOB 6ecKoOHeuYHO ybGbiBatoLLeW
reoMeTpuyeckon nmporpeccumu.

Mcnonb3oBaTb nporpeccun [ANsi peweHUs 3agad npu-
KNagHoro xapakTep.

MpMeHATbL OpMYy CNOXHbIX MPOLEHTOB ANA pelle-
HUA 3ajay M3 peanbHOW NPaKTUKK

OnepupoBaTb MOHATUAMU: QYHKLWUSA HenpepbiBHas Ha
0Tpe3Ke, TOYKa pa3pbiBa QYHKLUM, acuMnToTa rpaguka
pyHKLMN.

MpMeHATbL cBOlicTBA HENMpPEPbIBHbIX GYHKUUWIA AnA pe-
weHna 3ajaud.

OnepupoBaTb NMOHATUAMW: NepBas WU BTopasi NPOU3BO-
OHble PYHKLUWN; NOHUMATb PU3NYECKUI N reomeTpuye-
CKMW CMblIC/T MPON3BOAHON; 3anncbiBaTb YpaBHEHME Ka-
caTeNbHOW.

BblunMcnaTb Npon3BOAHbIe CYMMbl, MPOU3BeLEHNS, HACT-
HOrM0 N CNOXHOW (PYHKLNN.

M3y4yaTb NpoOM3BOAHbIE 3/IeMEeHTapHbIX (PYHKLUMWNA.
Mcnonb3oBaTb reoMeTpuyeckMini U rU3nUYeckKuii cMmbicn
npon3BOAHOM ANsA peweHUs 3agad
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MponsBofHbIe 3fleMeHTapHbIX
hyHKUM. TMpoumsBogHas Ccym-
Mbl, MPOM3BEAEHUSI, YACTHOIO U
KOMMNO3NLUUN DYHKLUWNNA

MoBTOpeHuUe,
obobuweHune,
cuctemaTumsayunsa
3HaHU

24

OCHOBHblE MOHATUS Kypca anre-
6pbl M Hayan MaTemMaTU4ecKoro
aHanusza 10 knacca, obobueHune
N cuctemMaTumsayuma 3HaHui

11 knacc (He meHee 140 vacos)

Ha3sBaHue
pa3pgena (Tembl)
(KosInyecTBO 4HacoB)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

MNccnepoBaHue MpumMeHeHVe NPOM3BOAHON K MUC-
PYHKUWN cnepoBaHuio YHKUWIA Ha MOHO-
C nomotuybto TOHHOCTb W 3KCTpeMyMmbl. Ha-
nPov3BOAHO X0X/eHne Hanbonblero n Hau-
(24 4) MeHbLIEro 3Ha4vyeHUA

HenpepbiBHOW (G YHKLWM Ha OT-
peske.

MprvMeHeHWe NPOW3BOAHON Ans
HaX0X/AeHWNs Hauny4lero pele-
HUS B NpPUKNajHbIX 3ajavax,
ANA onpepeneHUss CKOPOCTU M
YyCKOpeHUs npouyecca, 3afaHHOro
dopmynoi nam rpaMkKom.

MpMeHATbL OCHOBHble MOHATUA Kypca anre6pb| n Havan
MaTeMaTnyeckKoro aHanunsa and peweHuna 3agady mn3 pe-
anbHOM XWN3HU U APYINX WKOMbHbLIX NMpeaMeToB

OCHOBHble BUAbl AeATeNbHOCTU ob6y4arLmxcs

CTponTb rpamk KOMNO3MUMWU (YHKUUA € NOMOLYbIO
3/1eMEeHTapHOro UccnesoBaHUs U CBOWCTB KOMMO3NLUMN.
CTpouTb reomeTpuyeckne obpasbl ypaBHeHUI K Hepa-
BEHCTB Ha KOOPAMHATHOW MIOCKOCTH.

Mcnonb3oBaTb NPOVM3BOAHYIO ANS uUccnefoBaHUA YyHK-
LUN Ha MOHOTOHHOCTb W 3KCTPEMYMbl; HaxoAUTb Hau-
6onbllee M HaMMeHbLlee 3HAYeHNA PYHKLUUN HenpepblB-
HOW Ha oTpe3Ke; CTPOUTb rpamkm MYHKL NN Ha ocHOBa-
HUW NpPOBEeAEHHOr0 MCCNef0BaHMUSA.

Mcnonb3oBaTb NPON3BOAHYIO ANA HAX0XKAEHUA HAUMyY-
wero pelweHNs B NpUKAaAHbIX, B TOM Yuce coluanbHoO-
9KOHOMMYECKMX, 3ajayvax, fNS onpejesieHUA CKOpPOCTH
N ycKOpeHUs npouecca, 3afaHHOro ¢gpopmynon nnum rpa-
pukom.
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Ha3ssaHue
pasgena (Tembl)
(KONInyecTBO 4HacoB)

MNMepBoo6pa3Han
MU UHTerpan
(12 v)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

Komno3nuuma dyHkuunii. Feome-
Tpu4yeckme obpasbl ypaBHEHUN U
HepaBeHCTB Ha KOOpPAWHATHOW
NnAoCcKOCTU

MepBoo6pa3Hasi, OCHOBHOEe CBOi-
CTBO nepBoob6pasHbiX. MepB006-
pasHble 3/ieMeHTapHbIX MYHK-
Lunii. MpaBuna HaxoXAeHUSA
nepBoo6pasHblX.

NHTerpan. FeomeTpuyeckuii
CMblICN MHTerpana. BbluncneHune
onpegenéHHoro uHTerpana no

popmyne HbioTOHa — Jlelib-
HUua.

MpumeHeHVe UHTerpana NS Ha-
X0XKAeHMUA nnowafein nNAocKUx

dburyp u o6bEmMOB reometTpuye-
CKUX Ten.

Mpumepbl peweHnn guddepeH-
LnanbHblX ypaBHeHUl. MaTtema-
TUYyeckoe MojenupoBaHue pe-
aslbHbIX MPOLECCOB C MOMOLYL b
oudhepeHLnanbHbIX ypaBHe-
HUN

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

Mony4yaTb nNpeacTaBsieHMe 0 NPUMEHEHUN MPOU3BOAHON
B pa3/InuHbIX 0OTpacnAax 3HaHWUW

OnepupoBaTb MOHATUAMMU: NepBoobpasHas W onpepge-
NéHHbIA MHTerpan. HaxoamTb nepBoo6pasHblie 3/1eMeH-
TapHbIX PYHKUUA M BblYNCNATb MHTerpan no cdopmyne
HbloToHa — Jleii6HUUA.

HaxoauTe nnowagnm nNAocKUX GUryp U o6bEMBI Ten C
nomMoL bl ONpefenéHHOro nHTerpana.

3HaAKOMWUTbLCA C MaTeMaTUYeCKUM MOAesIMpoBaHWEM Ha
npumepe gnddepeHUunanbHblX ypaBHEeHUNA.

Mony4yaTb NpeacTaBieHVe 0 3HAYEHUUN BBEJEHWUS MOHSA-
TUA WHTerpana B pa3BUTUN mMaTemMaTUkm
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padnkn Tpuro-
HOMeTpUYeCKNX
dyHKUU. Tpuro-
HoMeTpuyeckue
HepaBeHCTBa

(16 u)

NMppaunoHans-
Hble, NoKa3aTe/ib-
Hble U norapud-
MUUyeckmne
HepaBeHCTBa

(24 v)

KomMnnekcHble
yucna
(10 u)

TpuroHomeTpuryeckmne hyHKL NN,
NX cBOWCTBA U rpaukun.

OT60p KOpPHEN TpUTroOHOMeETpUUe-
CKMX YpaBHEHWWN C MNOMOLLbIO
TPUTOHOMETPUYECKO/ OKPYXHO-
CTU.

PeweHne TPUTOHOMETPUYECKUX
HepaBeHCTB

OCHOBHble MeTOAbl peweHnUs no-
KasaTeflbHbIX W forapugmuue-
CKWUX HepaBeHCTB.

OCHOBHble METOAbl PelWeHns np-
paunvoHanbHbIX HEPABEHCTB.
FpatnyeckMe MeTOAbl pelleHuns
mppaumnoHanbHbIX, MoKasaTefnb-
HbIX U NorapuPmMmMUecKknux ypas-
HEHUN U HepaBeHCTB

KomnnekcHble ymcna. Anrebpa-
nyeckas M TpUroHomeTpuyeckas
hopMbl  3aMMCcXM  KOMMJIEKCHOTO
yncna.

ApundmMeTnyeckne onepauyum ¢
KOMM/TEKCHBIMW Yucnamm.
M3o06paxeHne KOMNIEKCHbIX YN-
cesl Ha KoopAWHATHOW NoCKO-
CTU.

Mcnonb3oBaTb LUGMPOBbIe pecypcbl ANsi MOCTPOEHUS
rpa MKoB TPUTOHOMETPUYECKUX (PYHKLUUU U U3YUYEHMUS
NX CBOWCTB.

PewaTb TpUroHomeTpuuyeckme ypaBHEHUS U OCyLLecT-
BNATL O0T60P KOPHEW C MOMOLW b TPUFOHOMETPUYECKOI
OKPY>XHOCTHU.

MpuMeHATb GopMy/sibl TPUTOHOMETPUU [ANSA pelleHUs
OCHOBHbIX TUMNOB TPUTOHOMETPUYECKNUX HEPABEHCTB.
Mcnonb3oBaTb LUMPOBbIe pecypcbl A1 NOCTPOEHUS U
ncecnepoBaHmsa rpadukKoB PYyHKLUUIA

MpnMeHATbL cBoOlicTBaA NokKa3aTeNbHOW W norapupmMmuue-
CKOW (PYHKLMW K peleHnto nokasaTesibHbIX U norapud-
MWYECKUX HepaBeHCTB.

O6ocHOBaTb PaBHOCUNILHOCTb MEPEX0.0B.

PewaTb nppaynoHanbHble U KOMGUHUPOBAHHbIE Hepa-
BEHCTBA, C MOMOLW b PAaBHOCU/IbHbLIX NEPEXO0B.
Mcnonb3oBaTb rpahmnyeckme MeTobl U CBOMNCTBA BXOAS-
WMX B ypaBHEHMWE UMW HepaBeHCTBO (YHKUUU ansa pe-
weHNsa 3ajauvu

OnepupoBaTb MOHATUAMMWU: KOMMNAEKCHOE YUCAO U MHO-
>KEeCTBO KOMMJIEKCHbIX YuCen.

MpeacTaBnATbL KOMMIEKCHbIE YMcna B afire6panyeckoi
N TPUTOHOMETPUYECKON hopMe. BbIMONHATL apupmeTn-
yeckue onepauun ¢ HAMMK.

MN306pakaTb KOMMIEKCHbIE 4YMca Ha KOOPAWUHATHOW
NAOCKOCTH.

MpumeHsaTb Gopmyny MyaBpa 1 nonydyaTb npegcrasre-
HUE 0 KOPHAX N-00i CTEMeHN M3 KOMMIEKCHOro yucna.



ewnediodu senoged weHdawmdl|

Ha3ssaHue
pasgena (Tembl)
(KONInyecTBO 4HacoB)

HaTtypa/bHble 7]
uesnble yncna
(10 v)

CucTtembl paumo-
HallbHbIX, uMppa-
UMOHaNbHbLIX MNO-
KasaTeJsibHbIX 7]
norapnmMuyeckKmnx
ypaBHeHWn

(12 v)

OCHOBHOE cogep>xaHue pasgena
(Tembl)

dopmyna MyaBpa. KopHu n-oi
CTENEHW M3 KOMMJEeKCHOro 4uc-
na.

MpruMeHeHne KOMMAEKCHbIX 4YM-
cen ANna peweHns GU3NYECKNX U
reomeTpuyeckux sapgav

HaTypanbHble U Lenble ynucna.
MpumMmeHeHne nNpuU3HaKoB pAenu-
MOCTM uUenbix 4wucen, HOAO n
HOK, octaTtkoB no mogynw, asn-
ropputmMa EBknupa ona peweHuns
3ajay B Lenblx ynmcnax

CuncTemMa M COBOKYMHOCTb ypaB-
HEeHWA.

PaBHOCU/bHbIE CUCTEMbI W CWU-
CTeMbl-CNeACTBUS.

OCHOBHblE MeTOAbl pPelWeHNs Cu-
CTEM W COBOKYMHOCTel pauymo-
HanbHbIX, mppaunoHanbHbIX,
nokasaTesibHbIX W norapunmu-
YeCKUX ypaBHEHWI.
MpuMeHeHne YypaBHeHWN, CcuU-
CTeM N HepaBEeHCTB K pelleHuto

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

3HaKoOMUTbLCA C nNpumMepamum MNPUMEHEHUSA KOMMeKC-
HblX 4Yncen ANSA peweHUs reoMeTpPpUYUYECKUX U usnye-
CKMnxX 3apad

OnepupoBaTb MOHATUAMMWU: HaTypanbHOE 1 Lies10e 4UCno,
MHOXeCTBO HaTypa/lbHbIX U LEeNblX YNCEN.
Mcnonb3oBaTb MPU3HaKU [eNMMOCTU  LEesiblX YUCen;
octaTtky no mopaynto; HOO n HOK HaTypanbHbIX Yncen;
anroputm EBkAMpa ANA peweHus 3ajad.

3anucbiBaTb HaTypasibHble Yucaa B pas/IMYHbIX MNO3N-
LMNOHHbIX CUCTEMAX CUUCAEHUSA

OnepupoBaTb MOHATUSAMWU: CcUCTeMa U COBOKYMHOCTb
YypaBHEHUW N HEPaBEHCTB; pelleHNne CUCTEMbl UAN COBO-
KYMHOCTU; PaBHOCU/IbHble CUCTEMbl W CUCTeMbl-CNnej-
cTBUSA.

HaxoouTb peweHUs CUCTEM W COBOKYMHOCTeW Lenbix
paunmoHanbHbIX, MppaLUoOHaNbHbIX, MOKa3aTesibHbIX W
norapnpmMmmyecknx ypaBHeHUn N HepaBeHCTB.
MPUMEHATb cUCTeMbl YypaBHEHMWI K pPeLeHU TeKCTo-
BblX 3a4ay U3 pa3NIMUHbIX 06nacTeil 3HaHUN N peanbHON
XXU3HU; NHTEPNpPeTMpoBaTb NOJIyYEeHHblIe peleHuns.
Mcnonb3oBaTb LUGPOBbLIE pecypcbl
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3apaumn
¢ napameTpamun
(16 u)

MoBTOpeHue,
o6o6uweHue,
cucTtemaTmslayms
3HaAHWUN

(16 u)

MaTemMaTMyeckMx 3agay u 3ajad
M3 pa3NIM4YHbIX obnacTeii Hayku
N peasilbHO >XXW3HW, WHTepnpe-
Taunsa nNoslyvyeHHbIX pe3ynbLTaToB

PauunoHanbHble, wunppaynoHanb-
Hble, NokasaTesibHble, norapud-
MUYeckKMe U TPUTOHOMeTpuye-
CKWe ypaBHEHMWSA, HepaBeHCTBA U
cucTeMbl C mapameTpamu.
MocTpoeHne 1 uccnepoBaHue
MaTtemaTmyeckux Mmogeneii pe-
anbHbIX CUTyauuii ¢ MOMOLLbIO
ypaBHeHW, cuctem ypaBHeHWUN
N HepaBeHCTB C MapameTpamu

OCHOBHble MOHATUSA W MeTOoAbl
Kypca, o6obLULeHne n cucrtemaTn-
3aunsa 3HaHUN

Bbi6upaTh Cnoco6 pelweHUs paluoHanbHbIX, MppaLUo-
HafbHbIX, MOKAa3aTe/bHbIX, IOTAPUPMUYECKUX U TPUTO-
HOMETPUYECKNX YPABHEHU N HEPABEHCTB, cofepiXKallnx
MOAYNWU W napameTpbl.

MpUMeHATL rpaduueckme W aHanUTUYECKUE MeTOoAbl
ONS pelleHunsl ypaBHEHU M HEPABEHCTB ¢ mapaMeTpamu,
a TakXe uccnegoBaHve MYHKLUA MeTofgamy MaTtemartu-
UyecKoro aHanusa.

CTpouUTb U ucCNefoBaTb MaTemMaTuuyeckue Mofesn pe-
anbHbIX CUTYyaUUl ¢ NOMOW b YpaBHEHU, HEpaBEHCTB
N CUCTEM C mapameTpamwu

MogaenupoBaTb peajibHble CUTyalLLUMN Ha A3blKe anre6psl,
COCTaB/ISATb BbIpaXeHMUsA, ypaBHEeHNs1, HEpPaBeHCTBA U UX
cUcTeMbl MO YC/IOBWUIO 3ajauyun, MCC/iefoBaTb MOCTPOEH-
Hble MOAEeNUN ¢ UCNoNb30BaHUEM annaparta anreépbl, UH-
TeprnpeTupoBaTb MOJIYyYeHHbIi pe3ynbTar.

MpUMeHATb PYHKLMUM ANS MOLENMPOBAHMUA U UCCNefo-
BaHUSA peafibHbIX MpPOLECCOB.

PewaTb NpukaagHbie 3agayn, B TOM 4YKC/E COLUANbHO-
9KOHOMMYECKOro U (hM3MUecKoro xapakrtepa, cpeacTBa-
MK anrebpbl U MaTeMaTUYecKoro aHanusa



NMPUMEPHAA PABOYAA MPOIPAMMA
YUEBHOIO KYPCA «EOMETPUA»

LEAN N3YYEHNA YYEBHOIO KYPCA

FeomeTpua aABNAeETCA 04HMM M3 6a30BbIX KYPCOB Ha YPOBHE cpefa-
Hero obuiero obpasoBaHMsA, TakK KakK ob6ecrneynBaeT BO3MOXXHOCTb
N3YyYeHNSA AUCUMMNIIMH eCTeCTBEHHOHAy4YHOM HarnpasfeHHOCTU U
npeaMeToB FyMaHUTapHOro umkna. MockKosibKy /0rmyeckoe Mbill-
neHve, hopMmmnpyemoe Npu U3ydeHUn 06yYaroLMMNCA NOHATUNHbIX
OCHOB FeOMETPUU, MPU [0Ka3aTeNbCTBE TEOPeM W MOCTPOeHUU Le-
MOYKM JIOTMYECKMX YTBEPXKAEHU MNPU pPeLUeHUN FeoMeTPUYecKmx
3aja4y, yMeHue BblgBMraTb W OMpoBepraTb rMMoTesbl Hernocpea-
CTBEHHO WUCMO/b3YIOTCA MPU peLleHnN 3adad ecTeCTBEHHOHAY4YHOro
UMKNa, B 4acTHOCTU (PU3NYECKUX 3agdad

Lenb ocBoeHMs nporpaMmmbl yyebHoro kKypca «leometpus» Ha
yrny6néHHOM ypoBHe — pasBUTUE UHANBUAY&/TbHbIX COCOBHOCTEN
obyyarLmxcsa Nnpu N3y4eHMN reoMeTpumn, Kak CoCTaBNsAoLLLEen npes-
MeTHOW o6s1lacTn «MatemaTuka M nHdopMaTuka» 4yepes obecnede-
HVE BO3MOXXHOCTM MpuobpeTeHMs M MCNosb3oBaHUA 6Gonee rny6o-
KNX TEeOMETPUYECKUX 3HAHWI 1 AelCTBUM, cneundUyHbIX reome-
TPMKW, N  HeobXoAUMbIX [N YCNELHOro MnpodecCUOHaIbHOMOo
06pa3oBaHusA, CBA3AHHOIO C UCMO/Ib30BaHMEM MaTeMaTUKu

MpropuTeTHLIMU 3aJayamMu Kypca reoMeTpuu Ha yray6s1EHHOM
YPOBHE, pacMpAanWMMU N yCUnusawwmMmm Kypc 6a3oBoro ypos-
HS, ABNSAIOTCA:

paclwivpeHue npeacTaBfieEHUA O reoMeTpUM Kak 4acTu MUPOBOIA

Ky/bTYpbl 1 (00PMMPOBAHME O0CO3HAHWNSA B3aMMOCBA3N FeOMETPUN

C OKPY>XaKwL1M MUPOM;

thopmmpoBaHue MNpeacTaBieHNA O NPOCTPAHCTBEHHbIX Urypax

KaK 0 Ba>KHEMLMX maTeMaTUyecKux MoAensx, mMo3BONSLMX

onucbiBaTb M M3yyaTb pasHble SAB/IEHUA OKPY>KAlLLlero Mmpa,;

3HaHMe MNOHATWUIHOIO annapata no pasgeny «CTepeoMeTpuUs»

LWIKOMIbHOIO Kypca reometpuu;

thopmmnpoBaHne ymeHUs BNageTb OCHOBHbIMW MOHATUAMU O

NPOCTPAHCTBEHHbIX Urypax M WX OCHOBHbIMMW CBOWCTBaMMU;

3HaHve TeopeMm, QOPMYy/ U YMEHUE UX MPUMEHATb; YMEHUSA [0-

KasblBaTb TEOpPeMbl M Haxo4uUTb HecTaHAapTHble crnocobbl pe-

weHnsa 3ajau;

thopMmmpoBaHue yMEHUA pacrno3HaBaTb Ha YepTekax, Modensx v

B peaslbHOM MUpe MHOTFOrpaHHWKKM WM Tena BpalleHUs; KOHCTPY-

1npoBaTb reoMeTpuyecKne Mogenu;



thopmupoBaHMe MNOHUMAHUA BO3MOXXHOCTU aKCMOMAaTUYECKOro

NMOCTPOEHNA MaTemaTU4yecKmux Teopwii; hopMmpoBaHue MOHUMaA-

HUA PONM aKCUOMaTUKM MPU MPOBEAEHNN PACCYIXKAEHWUIA;

m hopMUpoBaHME YMEHNA BafeTb MeTogamMmm AoKa3aTesibCTB U an-
ropuTMOB PELUEHUS; YMEHUA UX MPUMEHATL, NPOBOANTL A0oKasa-
TeNbHble PACCY>KAEHUA B X0[e PelleHUs1 CTepeoMeTPUYECKUX 3a-
Jay M 3afad4 C NpakTUYecKUM cofep>kaHuvem; gopmupoBaHue
npeacTaBfieHNs 0 HEO6X04MMOCTM AoKa3aTesbCTB Npy 060CHOBA-
HUN MaTemMaTU4veCKMX YTBEPXAEHWA W ponvu akCMoMaTUKU B
npoBeAeHNN AefyKTUBHbIX Paccy>XaeHui;
pasBuUTVE U COBEPLLUEHCTBOBAHWE WHTENNEKTYas/IbHbIX N TBOpYe-
CKMX CMnocobHocTeli 00y4valLwmxcs, no3HaBaTeNbHOW aKTUBHO-
CTW, WCCMeA0BaTENbCKUX YMEHWNA, KPUTUYHOCTU MbILLIMIEHUS,
MHTepeca K U3y4YeHUI0 TeoMeTpun;
thopmupoBaHme (QYHKUNOHAIbHOW FPamMOTHOCTU, pesieBaHTHOW
reoMeTpun: yMeHWs pacno3HaBaTb MPOAB/IEHNA TreoMeTpuye-
CKUX MOHATUNA, 06bEKTOB N 3aKOHOMEPHOCTE B peasibHbIX XXMU3-
HEHHbIX CUTyauusax U Npu M3ydeHUU APYrnx yyebHbIX npegme-
TOB, MPOSAB/IEHMA 3aBUCUMOCTel 1 3aKOHOMEPHOCTel, Moaenmpo-
BaHVWA peasibHbIX CUTyauWuii, WcCefoBaHUA  MNOCTPOEHHbIX
MoAenen, HTepnpeTauMm MoslyYeHHbIX pe3ysibTaToB
OcCHOBHble cofep)KaTesfibHble NMHUKM  Kypca «[eomeTpum» B

10—11 knaccax: «[1pAMbIe 1 NI0CKOCTN B NpoCTpaHcTBe», «MHo-

rorpaHHuUKu», «Tena BpalweHus», «BeKTopbl N KOOPAMHAaTLI B MPo-

CTpaHcTBe», «[BUMXEHNA B NPOCTPAHCTBEY .

CopmynupoBaHHoe B PefepasibHOM rocyfapCTBEHHOM 06paso-
BaTe/IbHOM cTaHzapTe cpefHero obuiero obpasoBaHusA TpeboBaHue
«yYMETb OMEPUPOBaTb MOHATUSIMMW», PefeBaHTHbIX FeoMeTpuUn Ha
yrny6néHHom yposHe obyyeHmss B 10—11 knaccax, OTHOCUTCA KO
BCEM cofep>KaTesibHbIM JIMHUAM Yy4ebHOro Kypca, a popmmpoBaHue
NOrNYEeCcKMX YMeHW pacnpefensercs He TO/IbKO MO cogepykartesib-
HbIM JIMHUAM, HO 1 NO rogam obyyeHna CogepxkaHune obpas3oBaHus,
COOTBETCTBYIOLLEE MpPeAMETHbLIM pe3ysibTaTaM 0CBOeHUA [pumep-
HOM pabouyeli mMporpamMmebl, pacrnpegeniéHHbIM MO rogam 06yyeHus,
CTPYKTYPUPOBAHO TakuMMm 00pa3oM, 4Tobbl KO BCEM OCHOBHbIM,
MPUHUMNMaNbHbLIM BonpocaMm obydyaroLlimecs obpallasivcb HeofHo-
KpaTHOo. JTO Mo3BOJIAET OpraHmM3oBaTb OB/1afeHNe TeOMeTPUYeCcKU-
MU NOHATUAMU N HaBblKaMW Moc/ef0BaTe/IbHO M MOCTynaTesibHo, C
cob04eHMEM MPUHLMNA NPEEMCTBEHHOCTU, a HOBble 3HaHWUA BKJ1IO-
yaTb B 06LLYI0 CUCTEMY FEOMETPUYECKUX MpeacTaBfieHnii obyuvato-
LWMXCA, pacwmpasa v yrnybnaa eé, obpasys NpoyHble MHOXECTBEH-
Hble CBA3U



Mepexon K U3yYeHU0 TeOMETPUU Ha Yrny6/1EHHOM YpPOBHe Mo-
3BONISIET:

— co3fartb ycnosua ana guddepeHunaumm obydeHUs, rnocTpoe-
HUSA MHAMBMAYabHbIX 06pa3oBaTesibHbIX Mporpamm; obecrneynTb
yray6néHHoe n3ydeHne reoMeTpuUU Kak CocTaBAsLWein y4ebHoro
npegmeta «MartemaTukay;,

— MoAroTOBUTb 06yYaLWMXCA K NPOAO/DKEHNIO U3YYEeHUS maTe-
MaTMKM C y4ETOM Bbibopa OyayLieil npodeccnmn, obecneymsasi npe-
eMCTBEHHOCTb MeXXay 06LnM 1 npodeccnoHasIbHbIM 06pa3oBaHNEM

MECTO YYEBHOIO KYPCA B YYEBHOM MNAHE

B y4yebHOM n/iaHe Ha udydeHue yrny6/EHHOrNo Kypca reoMmeTpum
B 10—11 ksiaccax 0TBOAMTCA He MeHee 3 yuebHbIX YacoB B HeAesto
B TeUeHMe Kaxkoro roga obydeHus, Bcero 3a ABa roga obyyeHns —
He meHee 210 y4ebHbIX 4acoB.

MIAHWPYEMBIE NPEAMETHBIE PE3Y/IbTATbI OCBOEHWA
NPYMEPHOW PABOYEW MPOTPAMMbI (MO FOAAM OBYYEHUS)

OcBoeHMe y4yebHOro kKypca «leomMeTpusi» Ha YypOBHE CpeaHero
obulero obpaszoBaHUA [O/DKHO obecrieumBaTb [OCTMDKEHUE Clefyio-
WX NPegMeTHbIX 06pa3oBaTesibHbIX Pe3y/ibTaToBs:

10 knacc

CB0604HO ornepupoBaTb OCHOBHbIMW MOHATUAMW CTEpPeoMeTpun
npu pelueHUn 3agay 1 NpPoBeAeHUN MaTeMaTUYecKnX paccy>kie-
HWA
MpYMEHATb aKCMOMbl CTEPEOMETPUM U CNEACTBUSA U3 HUX MpuU
peLeHnn reomMeTpUYecKmx 3agad

m KnaccnuumposaTb B3aMMHOE pacnofiokeHWe MNpsiMbiX B Mpo-
CTPaHCTBE; MJIOCKOCTel B MPOCTPAHCTBE; MPAMbIX W M0CKOCTel
B MPOCTpaHCTBe
CB0604HO oOMepMpoBaTb MOHATUAMMW, CBA3AHHLIMW C Yyrjamu
B MPOCTPaHCTBE: MeXXAY NPSMbIMU B MPOCTPAHCTBE; MeXay nps-
MO M MJI0CKOCThbHO
CB0604HO onepmpoBaTb MOHATUAMMU, CBA3AHHbLIMW C MHOFOrpPaH-
HYKaMn

m CB060AHO pacrno3HaBaTb OCHOBHbIE BUAbl MHOMOrPaHHMKOB (Npu-
3Ma, NupamMmmga, NpsAMOYrofibHbli napannienenunes, Kyo6).
KnaccudmuymposaTb MHOFOrpaHHUKKM, Bbl6bupas O0CHOBaHWA AN
Kraccugmkaumm
CB0604HO OMNepvpoBaTb MOHATUAMMW, CBA3AHHbLIMW C CEYEHUEM
MHOrOrpaHHUKOB MJ/10CKOCThbHO



m BbINOAHATL NapasinesibHoe, LeHTPaslbHOE M OPTOroHaslbHoe Mpo-
eKTMpoBaHMe (Uryp Ha MJ/0CKOCTb; BbIMOSHATL WN306padkeHMs
thuryp Ha nnockocTtu
CTponTb CEYEHUS MHOFOFPaHHUKOB Pas/IMyYHbIMN MeToAaMu, Bbl-
NOMHATL (BbIHOCHBIE) M/IOCKME YEPTEXWM N3 PUCYHKOB MPOCTbIX
00BbEMHbLIX (UTryp: BUA CBEPXY, COOKY, CHU3Y.

B BblunCcATE NAoWaan NOBEpPXHOCTEN MHOrorpaHHMKOB (NpU3ma,
nupaMmmnga), reoMeTpuyvecknx Ten ¢ NnpumeHeHnem hopmysi
CB0604HO onepupoBaTb MOHATUSAMWU: CUMMETPUA B MPOCTPaH-
CTBE; LEHTP, OCb W MJIOCKOCTb CMMMETPUW; LIeHTP, OCb M NJo-
CKOCTb CUMMETPUN (DUTypbl
CB0604HO ONepMpoBaTb MOHATUAMMW, COOTBETCTBYHOLLMMWN BEKTO-
pam 1 KoopguHatam B MpPOCTPaHCTBe
BbIinonHATL AecTBMA Haf BEKTOpamu

mPelwath 334ay4M Ha [oKas3aTeslbCTBO MaTemaTuyeckKux OTHOLue-
HUA 1 HaxoXaeHne reoMeTPUYECKMX BeSIMYUH, MPUMEHAS W3-
BECTHble METOAbl NPV peLUeHUM MaTemaTUyecKmMX 3agad MoBbl-
LLEHHOr0 M BbICOKOr0 YPOBHSA C/I0XKHOCTU

m[puMeHATb NpocTeliline NporpaMMHbIe CPeacTBa U 31EKTPOHHO-
KOMMYHWUKALNOHHbIE CUCTEMbI MPWU PELLUEHUU CTepeomeTpuye-
CKUX 3agau

m /13BneKaTb, MNpeobpasoBbiBaTb M MHTEpPNpeTMpoBaTb MHpoOpMa-
LMI0 0 MPOCTPAHCTBEHHbIX FEOMETPUYECKNX huUrypax, npeacras-
NEHHYI0 Ha 4yepTeXxkax U pPUCYHKax

m[1pUMeHATb MOMyYEHHblE 3HAHUSA Ha MPaKTUKe: CpaBHMBaTb U
aHa/IM3npoBaTb peasibHble CUTYyaunKn, NPUMEHATb U3YYeHHbIe Mo-
HATUA B MpOLECcCe NMOUCKa peLleHns MaTeMaTuyeckn chopmMmyim-
poBaHHOl/ npobsiembl, MOAeNVpOBaTb peasibHble CUTyauum Ha
A3blKE FEOMETPUN, UCCea0BaTb NOCTPOEHHbIe MOAEN C UCMO/1b-
30BaHMEM reoMeTpuUYecKMX MOHATUI W Teopem, annapaTa asre-
6pbl; pellaTb NpakTU4yecKne 3agaqm, CBA3aHHbIE C HAXOXKAEHVEM
reoMeTPUYECKNX BETNYMH
MmeTb npeactaBneHns 06 OCHOBHbIX 3Tanax pa3BUTUA FeoMeT-
pUM Kak COCTaBHOWM yacTu (pyHAaMeHTa pa3BUTUSA TEXHOOT U

11 knacc

CB060AHO onepupoBaTb MOHATUAMU, CBA3AHHBLIMU C LWAUHAPU-
YecKOW, KOHWYECKOW M chepuyecKolr MOoBEPXHOCTAMU; 06bSAC-
HATb CMocobbl MoyyYeHUs

m OnepupoBaTb MOHATUAMMW, CBSA3AHHLIMW C TelaMu BpPaLLEHUS:
LUMNHAPOM, KOHYCOM, chepoii 1 Lwapom
PacnosHaBaTb Tena BpalleHUA (LWUANHAOP, KOHYC, cepa v wap)
1 06BACHATL CNOCO6bI NOSTyYeHUA Tesl BpalleHus



m KnaccndmupmposaTb B3aMMHOE pacnosioXkeHme cdepbl 1 NSI0CKOCTY.

EBbIUNCAATL BENUYUHBI 3/1EMEHTOB MHOFOrpaHHUKOB U Ten
BpalleHns; 06BbEMbI U NaoWaan rMoBePXHOCTEN MHOrorpaHHu-
KOB W Tesl BpalleHUs, FeoMeTPUYECKUX Tesl C NMpUMeHeHuem
thopmyn

m CB0604HO onepupoBaTb MNOHATUSAMMU, CBA3AHHLIMU C KOMOMHAaLN-
AMW Ten BpaleHns N MHOFOrPaHHUKOB: MHOFOrpaHHMK, BAVCaH-
HbIA B Cchepy M OMMUCaHHbI 0KO/0 cdepbl; cepa, BNMcaHHas B
MHOFOrpaHHUK MAN Teno BpalleHns

B BbIUNCIATE COOTHOLLEHMSA MeXAy M/oWaasMm MoBepXHOCTEN U
o6bEéMamMy NoAo6HbIX Ten

m /1306paxkatb nsyvyaemble QUrypbl; BbIMNOJHATL (BbIHOCHbIE) MJ10-
CKUE 4epTeXXm M3 PUCYHKOB MPOCTbIX O06BLEMHLIX Uryp: BuA
CBepxy, CO0KY, CHU3Y; CTPOUTb CEYEHUSA Tes1 BpalleHus
M3Bnekatb, MHTeprpeTupoBatb M npeobpasoBbiBaTb UH{OpMa-
LMI0 0 NPOCTPAHCTBEHHbIX FEOMETPUYECKNX hurypax, npeacras-
NIEHHYI0 Ha 4yepTexkax U pUCYHKax

m CB0604HO ONepmpoBaTb MOHATMEM BEKTOP B MPOCTPaHCTBE.

mBbINOAHATL OoMnepauumn Hag BeKTopamu.

m 3aaBaTtb MJI0CKOCTb YpaBHEHWEM B [eKapTOBOW CUCTEMe KOoop-
AnHat
Pewatb reomeTpuyeckme 3agaym Ha BbIUUCMEHWE YI/I0B MEXAY
NPSAMbIMA W MAIOCKOCTSAMW; BbIYUC/IEHME PAaCCTOSAHWUIA OT TOUKU
[0 MJIOCKOCTW; B LENIOM, Ha NPUMeHeHMe BEeKTOPHO-KoopAWHAaT-
HOro MeToja Npwv peLleHun

m CB060AHO ONepmpoBaTb MOHATUSAMMU, CBA3AHHBLIMU C ABUXKEHMEM
B MPOCTPAHCTBE; 3HaTb CBOMCTBA ABVKEHWI .

mBbINOMHATL M300paXKeHUSA MHOFOrpaHHMKOM W Ten BpalleHus
npu napas/ieNlbHOM MepeHoce, LUEHTPasIbHOM CUMMETpUU, 3ep-
Ka/IbHO CMMMETPUK, MpPU NOBOPOTE BOKPYr MpsIMOM; npeobpa-
30BaHUsA Nogo6ms

m CTPOUTb CeyeHUS MHOFOrpaHHUKOB U Tes BPAaLLeHUs: ceyeHus
unnnHapa (napassiesisHo U rnepneHgmnKynsapHo ocx), CeYeHUs Ko-
Hyca (nmapasniesisHoe OCHOBAHMIO W MPOXOoAslliee 4yepe3 BepLUU-
Hy), ceyeHuA Lapa
Mcnonb3oBaTb METOAbI NMOCTPOEHUSA CeUYeHUn: MEeTof CrefoB, Me-
TOL4 BHYTPEHHEro MpoeKTUPOBAHUA, METO[ MepeHoca CeKyLlei
N/s10CKOCTU

m [loKa3blBaTb reoMeTpuyeckKme yTBEPIXKAEHNS .
MprMeHATL reoMeTpuyeckre hakTbl AN peLleHNs CTepeoMeTpu-
YyecKUX 3agad, npegnofaralolmx HECKO/bKO LIAroB pPeLUeHuns,
eCcnn YyCNoBMA MPUMEHEHUS 3afaHbl B ABHOW M HESABHOW (hopme



mPelwath 3a3jaun Ha [0Ka3aTesIbCTBO MAaTEMATUYECKUX OTHOLLIE-
HUI 1 HaxXoXAEHNE TEOMETPUYECKUX BESINYUMH

m [pUMEHSTL NPOrpPaMMHbIE CPEACTBA U 3M1EKTPOHHO-KOMMYHMKa-
LUVOHHBIE CUCTEMbI MPU PELLEHNN CTEPEOMETPUYECKMX 3aJad

m[1pUMEHSTL MOMIyYEHHblEe 3HAHWS Ha MPaKTUKE: CpaBHMBATb,
aHa/IM3MpoBaTb U OLEHMBATL pPeasibHble CUTyaLUW; MPUMEHSITb
N3yYeHHble MOHSATUS, TEOPEMbBI, CBOMCTBA B MPOLIECCE MOMCKaA pe-
LWEHNS MaTeMaTUyecKu COpMYIMPOBaHHOW npobaemMbl, Moge-
NINPOBaTb peasibHble CUTYaLUMU Ha A3bIKE TeOMETPUM, MCC/eno-
BaTb MOCTPOEHHbLIE MOAENN C WUCMO/Ib30BAHUEM TEOMETPUYECKUX
MOHATUIA N Teopem, annapaTta anre6pbl; pewatb MpakTUYecKue
3afauu, CBA3aHHbIE C HAXOXKAEHMEM FeOMETPUYECKMX BESIMUUH

ml/IMeTb MpeacTaBfieHUss 06 OCHOBHbLIX 3Tarax PasBUTUS TeoMe-
TPUN KakK COCTABHOWM 4acTu (pyHAaMeHTa pPa3BUTUS TEXHOIOTUA

COAEPXAHWE YYEBHOTO KYPCA (MO rOfAM OBYYEHNSA)

10 knacc
rlpFleIe M NNOCKOCTMW B NPOCTpPaHCTBE

OCHOBHbIE MOHATUA cTepeomeTpun. Touka, npsamas, naocKoCTb,
npocTpaHcTBo [oHATME 06 aKCMOMAaTU4YeCKOM MOCTPOEHUU cTepe-
OMETPUN: aKCUOMbl CTEPEOMETPUN N CNEACTBUA N3 HUX

B3anmHoe pacnosioXkeHue MpsAMbIX B MPOCTPAHCTBE: Mepecekalo-
Wwmrecd, napasinesibHble U CKpeLiuBawlimeca npsamMble. NpusHakum
CKpeLLuBawLWmxca npamMbIX. MNapansienbHOCTb NPAMbBIX U M0CKO-
CTeil B NpocTpaHCTBe: NnapasifiesibHble NMpsiMble B MPOCTPaHCTBE; Na-
pannesibHoCTb TPEX NPSAMbIX; MapaieslbHoCTb NPSAMOA U MJI0CKO-
ctn MapannenbHoe 1 LEHTPasIbHOE NPOEKTMPOBaHMe, U306padkeHne
thuryp OcHOBHbIe CBOIiCTBa Napaslie/IbHOro NpoeKTupoBaHust Mso-
6padkeHve nryp B napasisieslbHOM NPOeKUMN. YT/bl C COHaNpas/eH-
HbIMW CTOPOHaMW; Yros MeXay npsaMbIMW B NpocTpaHcTBe [apan-
NenbHOCTb MJIOCKOCTEN: napasinefnbHble M/I0CKOCTW; CBOWCTBA Na-
pannesnibHbIX MaockocTen [pocTenle NPoCcTPaHCTBEHHbIE UTypbI
Ha MA0CKOCTU: TeTpasap, Napannenenunes; NoCTPOEHUE CEYEHWIA

MepneHANKYNAPHOCTE NPAMOA M MNJIOCKOCTU: MNeprneHANKYNsp-
Hble MpsAMble B MPOCTPAHCTBE, MNpPsAMble Mapasifie/ibHble U rep-
MeHAVKYNApPHbIE K TJIOCKOCTWU, MPU3HAK MepneHanKynsapHoCcTm
MPSAMOA 1 NJIOCKOCTM, Teopema 0 NPSMOA NeprneHauKYNAPHON nio-
ckocTu OpToroHasibHoe NpoeKTupoBaHme [lepneHOUKYNAp U Ha-
K/IOHHbIe: paccTossiHMe OT TOYKW [0 MJIOCKOCTM, paccTosiHue OoT
NpPsMoi 0 MA0CKOCTU, NPOeKums Urypbl Ha NAocKocTb [Mepren-
ONKYNAPHOCTb MJIOCKOCTEN: MpU3HaK MepneHAnKYIApPHOCTU ABYX
nsockocTen Teopema 0 TPEX MeprneHAnKynspax



Yr/ibl B NPOCTPAHCTBE: Yrosl MeXay NpsMol 1M NJI0CKOCTbiO; ABY-
rPaHHbIA Yyroa, ANHENHbIM yroa ABYrpaHHOro yrna TpéxrpaHHbIi
M MHOrorpaHHble yrnabl. CBOMCTBa MAIOCKMX YI/10B MHOIOFPaHHOro
yrna CsoiicTBa N/I0CKNX N ABYrPaHHbIX Yr/10B TPEXTPaHHOro yrna
Teopembl KOCMHYCOB N CMHYCOB ONA TPEXrpaHHoro yrna

MHoOrorpaHHuMKN

Buabl MHOrorpaHHMKOB; pa3B&pPTKA MHOrorpaHHuka. Mpusma:
N-yrofibHas NpusMa; npsMasl U HaK/oHHasi NMpu3Mbl; GoOKoBasi U
nosiHasi MOBEPXHOCTb Mpu3Mbl. [Mapannenenunes, nNPSAMOYrofb-
HbIA Mapannenenunes 1 ero ceoicTea. KpaTtyalilume nyty Ha no-
BEPXHOCTM MHOrorpaHHuka Teopema Oiinepa [MpocTpaHCTBEHHAs
Teopema Mudparopa. Mupamuga: n-yrosibHas NUpamuaa; npaBusib-
Has 1 yceuyéHHas nupamugbl CBolicTBa pébep M 6OKOBbLIX FpaHerl
npasubHOM Npamuapl. MpaBusibHble MHOTOFPaHHUKKW: MpaBusib-
Has npv3ma W npaBusibHas NMpaMuga; npasubHas TPEYrosibHas
nupaMuga v npaBWbHbIA TeTpasap; Kyb6 [peactassieHue o npa-
BWUJIbHbIX MHOFOFPaHHMKaX: OKTasap, A0AEKA3AP WU MKOcasap

BbluncrieHne 3M1EMEHTOB MHOTOrpaHHWKOB: pébpa, aAuaroHanw,
yrnbl nowaab 60K0BOM MOBEPXHOCTU M MOJSTHOW NMOBEPXHOCTU Mpsi-
MO/ MpM3Mbl, MJIOLLAAb OCHOBAHWi, Teopema 0 GOKOBOW MOBEpPXHO-
CTVM MpsiMoli npu3Mbl. Mnowans G0KOBOW MOBEPXHOCTU W MOBEPX-
HOCTV MpaBW/IbHOW NUpaMuabl, Teopema O MJIOWAAN YCeUEHHO
nupamuasbi

CVMMMETPUS B MPOCTPaHCTBE. JJIEMEHTbI CUMMETPUN MpPaBUsib-
HbIX MHOFOrpaHHMKOB CUMMETPUS B MPaBUSIbHOM MHOFOrpaHHM-
Ke: CUMMETpUS napasienienunesa, CUMMETPUS  MPaBUSbHbIX
npu3M, CUMMETPUS NMPaBUJIbHOM NUpamugbl

BeKTOpbl, 1 KOOPAMHAT I B MPOCT PAHCTBE

MOHATMA: BEKTOP B MPOCTPAHCTBE; HYJIEBOI BEKTOP, A/IMHA He-
HY/IEBOT0 BEKTOPA; BEKTOPb! KOJI/IMHEAPHbIE, COHAMpaB/ieHHbIE U
MPOTUBOMOJIOXKHO HarpaB/ieHHblE BEKTOPbl. PaBeHCTBO BEKTOPOB.
[elicTBMSI C BEKTOPAMU: C/IOXKEHUWE M BblUYMTAHWE BEKTOPOB; CyMMa
HECKO/IbKMX BEKTOPOB; YMHOXEHWe BeKTopa Ha uucro. CBolicTBa
C/MIOKEHUS1 BeKTOPOB CBOMCTBA YMHOXEHUSI BEKTOPA Ha uuncno [o-
HATME KOMMJIaHAapHblE BEKTOPbl [MpM3HaK KOMMIaHApPHOCTU TPEX
BEKTOPOB [lpaBuno napasnienenunefa Teopema 0 PasfioKeHUU
BEKTOpPA MO TPEM HEKOMIM/IaHApHbIM BeKTopam [lpsiMoyrosibHas
cucTeMa KoopauHat B npocTpaHcTBe KoopanHaTthl BekTopa CBsi3b
MeXAy KoopAMHaTamu BEKTopa W KoopaMHATamu ToueK  Yron
MeXay BekTopamu CKasisipHOe NMpPOu3BefieHVE BEKTOPOB



11 knacc
Tena BpaleHusa

MoHATUA: UMNHOPUYECKAA MOBEPXHOCTb, KOHUYecKas roBepx-
HOCTb, Cciepuyeckas MOBEpPXHOCTb, 06pasylolime MoBEPXHOCTE
Tena BpalleHNs: UWINHAP, KOHYC, YCeYEHHbIM KOHYC, cdepa, wap
B3anmHoe pacrosioykeHue cgepbl U MA0OCKOCTU; KacaTesibHas MJio-
CKOCTb K cgpepe W306padkeHne Ten BpalleHMs Ha nsaockoctun Pas-
BEPTKa UMNVHAPA U KOHYyca CumMeTpusa cdepbl 1 Lwapa

O6bEéM. OCHOBHbIe CcBOlcTBa 00bLEMOB Tesi. Teopema 06 00bEME
NMPAMOYro/ibHOr0 napasienenunega u cneactsmsa mn3 Heé. O6bLEM
NPsSMOA N HaK/IOHHOW MNpPWU3Mbl, UWAMHAPE, NMpaMmuibl N KOHyca
O6bEM Lapa M WapoBoro cerMeHTa

KombuHauum Ten BpalleHUss N MHOrorpaHHuMKos [1pusma, Bnu-
CaHHas B UWIMHAP, OMNuUcaHHas O0KOo/0 uwanHapa [lepeceyeHue
chepbl U LWwapa ¢ nockocTblo. KacaHue wapa v cdepbl MI0CKO-
CTblo [MoHATUME MHOrorpaHHMKa, ONucaHHOro oKono cdepsbl, cde-
pbl, BNMCAHHOM B MHOFOrPaHHMK WX Teno BpalleHns .

Mnowans MoBepxHOCTU UWAMHAPA, KOHYyca; nuowaib chepbl n
eé vacTei

Mopnobue B npocTpaHcTBe OTHOWeHMe 06bEMOB, MsoWanen no-
BEPXHOCTeN MofobHbIX dmryp [MpeobpasoBaHue nogobus, romoTe-
Tma PeweHWe 3a4a4 Ha MJIOCKOCTU C MCMO/Ib30BaHMEM CTepeome-
TPUYECKUX METO0B

MocTpoeHne cevyeHUin MHOFOFPaHHMKOB W Ten BpalleHus: cede-
HUA uMNUHApa (napasifiesibHoO N MepreHANKYAAPHO 0CK), CeYeHUs
KoHyca (napasisieNlbHoe OCHOBaHMUI0 W MPOXoAsiliee yepe3 BepLUU-
Hy), CeYEeHUA LWapa; MeToAbl MOCTPOEHUS CeYeHW: MeTof C/1efoB,
MEeTO BHYTPEHHEro MpOeKTMPOBAHMA, MeTof MepeHoca CeKyLlei
M0CKOCTU

BekTopbl 1 KOOPAUMHAT bl B MPOCT PaHCTBE

BekTopbl B npocTpaHcTBe. Onepauuu Hap BeKTopamu. BekTtop-
HOe YMHOXEeHMe BEeKTOpoB CBoWcTBA BEKTOPHOI0 YMHOXEHUS
MpsimoyronibHas cucTeMa KoOpAWMHAT B npocTpaHcTBe KoopauHa-
Tbl BekTopa PasnoxxeHue BekTopa Mo 6a3ucy KoopauHaTHO-BEK-
TOPHbIA METOA MNPV PELUEHUN FEOMETPUYECKUX 3aaad

ABM>KeHNA B NpocT paHCTBe

[BwxkeHnsa npoctpaHcTBa. OTO6padKeHUs. [IBMXKEHUS U paBeH-
cTBO ¢huryp O6Lime cBOMCTBA ABUXKEHUI Buabl ABVXeHWIA: napasi-
NenbHbIA MepeHoc, LeHTpaslbHas CMMMETPUS, 3epKasibHast cMMMe-
Tpusi, MOBOPOT BOKPYr npsiMmoii. Mpeo6pasoBaHus nogobusa. Mps-
Mas 1 cepa dinepa
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TEMATUYECKOE NMAAHWPOBAHWE YYEBHOIO KYPCA (MO TOAAM OBYYEHWNSA)
10 knacc (He MeHee 105 vacos)

Has3saHune
pasgena (Tembl) Kypca
(KoNnnyecTBO Yacos)

BBepeHwne
B CTepeomMeTputo
(24 v)

OCcHOBHOEe copep>kaHune

OCHOBHble MpPOCTPAHCTBEHHble (U-
rypsol.

MoHATNA cTepeomeTpuu: ToukKa,
npsiMasi, NA0CKOCTb, NPOCTPAHCTBO.
OCHOBHble mnpaBusia un3o06paxeHus
Ha pUCYHKe M0CKOCTU, napannenb-
HbIX NPAMbIX (0OTPE3KOB), cepeauHbl
oTpeska.

MoHATMA: nepecekawwmecsa nno-
CKOCTKW, NepeceKkatlnecs npsamas un
N0CKOCTb; MOMYNPOCTPaHCTBO.
MHororpaHHuKM, n3obpaxeHue
npocteliwnx NpoCcTPaHCTBEHHbIX
puryp, HecywecTBywuwmnx o0b6beK-
TOB.

AKCWOMbI CTepeomMeTpuUuU W MNepBble
cnefcTBUA U3 HUX.

Cnocobbl 3afaHua NpAMbIX U Nao-
CKOCTEW B MpPOCTpPaHCTBE.

O603HayeHUA MNpPsAMbIX U MNA0CKO-
cTel.
CeueHnna. WM3o6paxeHne ceyeHUn

nmnpamunabl, Kyb6a un npu3mbl, KOTO-

OCHOBHbIe BUAbI AeATE/IbHOCTU ydauw nxcs

OnpefensaTb NAOCKOCTb Kak (urypy, B KOTopoii
BbIMOMHAETCA NNAaHUMETPUSA.

[AenaTb npocTeiilline Nornyeckne BbIBOAblI U3 ak-
cMomMaTUKKN MNOCKOCTU.

MpunBoANTb NMPpUMepPblI peafibHbiX 06bLEKTOB, UAaea-
nusaymnelii KOTOPbIX SABAAKTCA aKCUMOMbl reome-
TpUn.

M3yyaTb, NPUMeEHATb NPUHLUNbI NOCTPOEHMUSA ce-
YeHWUN.

Mcnonb3oBaTb [ANA MOCTPOEHUSA ceyeHU meTof
cnepfoB, MeTo[ BHYTPeHHEero nNpoeKTupoBaHusa, me-
TO4 MepeHoOca CeKyl el NI0CKOCTMU.

PewaTb cTepeomeTpuyeckune 3agadun: Ha onpegene-
HUe BUAA CeYeHUSs M HaxoXAeHWe ero nnaowagu.
AKTyanmsumpoBaTb (GaKTbl W MeToAbl NNaHUMe-
TpUW, peneBaHTHble TeMe, MPOBOAUTbL aHanornun.
Mcnonb3oBaTb MNpu pelweHnWn 3agad cnepywouune
nnaHMMeTpuyeckne pakTbl U MeTOAbI:

Teopembl Paneca U 0 NPONOPLMNOHANbHbLIX OTpes3-
Kax. ANropuTM gefleHns oTpe3Ka Ha /1 paBHbIX Ya-
cTeli. Teopema MeHenas.

PaBHob6eApeHHbIN TPpeyroNbHUK. PaBHOCTOPOHHMUA
TpeyronbHUK. MpAMOYronbHbIA TPeyronbHUK.
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B3aunmHoe
pacnosioXXeHue
npsmblX

B NpocTpaHcTBe
(6 4)

pble MPOXOAAT Yepe3 nx pébpa. N3o-
6paXeHne nepeceyeHUA MOSIyUYeH-
HbIX MnockocTeli. PackpawunBaHue
MOCTPOEHHbIX CeYeHU pasHbIMU
uBeTamu.

MeToa cneposB ANs MNOCTPOEHUA ce-
YeHWNA. CsolicTBa nepeceyeHun
npamMbiX W nnockocteli. MocTpoe-
HWe ceyeHUW B nMupamupge, Kybe no
TpéM Touykam Ha pébpax. CosgaHue
BbIHOCHbIX YepTeXe M 3anucb LwWwa-
roB NOCTPOEHUSA.

MoBTOpeHMe NAaHUMeTpUN.
Teopema 0 NpPoNoOpPUUOHANbHbLIX OT-
pe3kax. [logob6ue TpeyronbHUKOB.
Teopema MeHenasn. Pac4yéTbl B ceye-
HUAX Ha BbIHOCHbIX YepTexax.
NcTopua pasBntnsa nnaHUMeTpun un
cTepeomMeTpumn

B3anMHoe pacnonoXxeHue MNpAMbIX
B npocTpaHcTBe. CKpelwnBawLwmecs
npsAmMble. [puU3HaKM CcKpelmBal-
W MXCA NPSAMBIX.

MapannenbHble nNpAMble B Mpo-
cTpaHcTBe. Teopema 0 cyu ecTBoBa-
HUN 1N eJUHCTBEHHOCTN MPAMON nNa-
pannenbHOW pfaHHOW NpsaAMOW, npo-
X0AsALlL e yepe3 TOYKY NpocTpaHcTBa
M He nexkaweh Ha gaHHOW NPAMONA.

CBOWCTBO cpeAHelr NUHWUK TpeyronbHuka. CBoOW-
CTBO 6GUCCeKTpuUCbl yrna TpeyronbHuka. CBolCTBO
MefMaH TpeyronbHUKa.

MpusHakn Nofo6usA TPeyrosbHUKOB.

MonyyaTb npepcTtaBneHUs 06 OCHOBHbIX 3Tamax
pa3BUTUSA TeoMeTPUM Kak COCTaBHOW YacTu dyHpaa-
MeHTa pa3BUTUSA TeXHONOTU

Knaccndpumnunposathb

B3anMHoOe pacnonoxeHune

NpAMbIX B NPOCTPaHCTBE, UANIOCTPUPYSA PUCYHKaA-
MU U NPpUBOASA NMPUMEPbLI U3 peasnbHOM XU3HMU.

Jloka3biBaTb TEOpeMy O CYL,eCTBOBAHUU U efUH-
CTBEHHOCTM napannenbHOW NpAMONK, npoxoasuw e
Yepe3 TOUKY MPOCTPaHCTBA M He sexalei Ha apy-

roi npamon;

neMMy 0 nepeced4eHUM MNNOCKOCTU

ABYMS napanfiefibHbIMU MNPSIMbIMU; TEOpemMy O
TPEX MapasniesibHbiX MNPAMbIX.

[ oka3biBaTb

npu3HakK cKpewunBawLWmMxcs nps-

Mbl X, TeOpeMy 0 CKpewnBarwLWnNXca NpAMblIX.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

OcHOBHOe cogep>kaHue

Jlemma 0 nepeceyeHUU napannenb-
HblX MPAMbIX NAOCKOCTbI. Mapan-
NeNIbHOCTb TPEX NpAMbIX. Teopema
0 TPEéX napannesibHbIX NPAMbIX.
TeopemMa 0 cKpewuBawUWMXca Npsa-
Mbl X.

MapannenbHoe npoekTnpoBaHue.
OCHOBHble cBOWCTBA napannenbHo-
ro npoektnposaHusa. MNsobpaxeHune
pasHbiXx Guryp B napannenbHon
npoekunu.

LleHTpanbHasa npoekumns.

Yron c coHanpaB/feHHbIMW cTOpOHaA-
MW. YTON MeXay NpamMbiMu.
3ajayun Ha gokasaTenbCTBO U nccne-
[OBaHMe, CBA3aHHbIe C pacnosioxe-
HMeM NPAMbIX B NpoCTpaHCTBe

OCHOBHble BUAbI AeATe/IbHOCTU ydauw unxcsa

JlokasbiBaTb TEOpPEMY O paBeHCTBE Yr/IOB C COHa-
npaBfneHHbIMW CTOPOHAMMW.

O6BACHATbL, 4YTO HAa3blBaeTCs napasnsefibHbIM 1
LeHTpPanbHbIM MPOEKTUPOBAHUEM W KaK BbIMOMHSA-
eTcA NPOeKTUpOBaHWE (UTyp Ha MOCKOCTb.
JlokasbliBaTb CBOWCTBA NapasniesnbHOro NPoeKTUpPO-
BaHUSA.

MN306paxkaTb B napanfienbHOW NPOeKLMUMN pasHble
reomeTpuyeckue uUrypbl.

PewaTb cTepeomeTpuMyeckue 3ajaynm Ha fJokasa-
TeNbCTBO WM UcCNef0BaHMe, CBA3aHHbIE C pacnono-
)KeHMeM MPSMbIX B MPOCTPaHCTBE.

MpoBoANTbL foKa3aTeNbHble pacCy>XXAeHuna nNpu pe-
WEeHUN TeoMeTPUYECKUX 3afjay, CBsI3aHHbIX CO
B3aMMHbIM PacnosioXXeHNeM NPsiMbIX B NPOCTPaH-
cTBe.

CpaBHMBaTb, aHanM3npoBaTb W OLEHUBATb YT-
BEPX/JEHUS C Lenbl BbISABAEHUS NOTMYECKU Kop-
PEKTHbIX Y HEKOPPEKTHBLIX paccyXaeHuii.
MopenupoBaTb peanbHble CUTyauuu, cBsi3aHHble
CO B3aMMHbIM pPacnofioXeHneMm nNpsAMbIX B MNpo-
CTPaHCTBE, Ha A3blKE TEOMETPUN.

MNccnepoBaTb NOCTPOEHHbIE MOAENW C UCMO/Tb30BA-
HUEM TeOMeTPUUYEeCKUX MOHATUIA K Teopem, anna-
pata anrebpbl, LU(PPOBLIX PECYPCOB.
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MapannenbHoOCTb
npsiMblX

M NNOCKOCTEeN

B NMpocCTpaHcTBe

(8w

MoHATNA: NnapanenbHOCTb NPAMON
M MNOCKOCTM B MPOCTpPaHCTBE.
Mpu3Hak napannenbHoOCTU NPAMON
M nnockoctu. CeolicTBa napannesnb-
HOCTM MPAMOW M MNOCKOCTU.
leomeTpnyeckme 3agavym Ha BblUUC-
neHve W pokasaTenbCTBO, CBSA3aH-
Hble C Napasfe/sibHOCTbIO MPAMbIX U
Na0CKOCTel B NMPoOCTpaHCTBeE.
MocTpoeHMe cevyeHnsa, npoxoasLe-
ro yepes faHHYl NpAMY Ha vepTe-
XXe W napannenbHoro Apyron nps-
MoPli. PacuéTr oTHoweHun. Mapan-
nenbHas nMpoekuus,, nNpuUMeHeHUe
ONS NOCTPOEHWUs ceyeHUN Kyba wun
napannenenunepja.

CsoiicTBa napannenenunega v npu-
3Mbl.

MapannenbHble nnockoctn. Mpwu-
3HaKy napannenbHOCTU [BYX M0-
ckocTeli. Teopema 0 napasiiesibHoO-
CTM U eNHCTBEHHOCTU MJIOCKOCTHU,
npoxoasiweil yepes TOUYKY, He Mpu-
Hajnexatuyw [JaHHOW MNA0CKOCTU U
CNneAcTBUA U3 Heé.

MonyyaTb NpeacTaB/ieHNEe O LEHTPasibHOM MpOekK-
TupoBaHuUM M 06 MCTOPUM paboT Mo Teopuu nep-
CMeKTUBbI

KnaccugunympoBaTb B3aMMHOe  pacnosioXXeHue
npsAMoii U NI0CKOCTU B NpOCTPaHCTBE, MPUBOAS CO-
OTBETCTBYlO U, ME NMPUMEPBbI U3 peanbHOM XXU3HU.
dopmMynupoBaTb onpegesieHne  napanfenbHbiX
npsAMoii M NA0CKOCTH.

J[oka3biBaTb NMPpU3HAK 0 NapanfesibHoCTU npsaMoii
M MNAOCKOCTK; CBOMCTBA napasfesibHOCTU MNpsiMoi
M MNOCKOCTWU.

PewaTtb cTepeoMeTpuueckme 3agayvyn BblUMCNEHUSN
M JoKa3aTeNnbCTBO, CBA3aHHbIe C NapasnenbHOCTbIO
NpsAMbIX W MNJ0OCKOCTEN B MpocTpaHCTBe.

PewaTtTb npakTuyeckne 3agaynm Ha NocTpoeHMUe ce-
YeHWI Ha yepTexax TeTpasgpa v napannenenune-
na.

PewaTtb cTepeomeTpuyeckme 3agaun, cBA3aHHble C
NOCTPOEHMEM CeYeHU MAOCKOCTbIO.

MpoBOANTL NIOTUYECKU KOPPEKTHble JoKa3aTesb-
Hble pacCcy>X/AeHUs NpPu pelweHNN TeoMeTPUUYECKNX
3ajay CBA3aHHbIX C nNapanflelbHOCTbO MNN0CKO-
cTen.

CpaBHMBaTb M aHanu3MpoBaTb peafibHble cUTya-
LMW, CBA3aHHble C napansenbHOCTbID NPSAMOA W
NA0CKOCTU B MPOCTpPAHCTBE; MOAE/IMPOBaTbL peasb-
Hble CUTyauuun, cBsA3aHHble C NapasfeNbHOCTbIO
NpsiMoiA M NNOCKOCTU B MPOCTPAHCTBE, Ha SA3blKe
reomeTpumn
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

MepneHgukynsap-
HOCTb MPAMbIX

N NJoCcKocTen

B NpocTpaHcTBe
(26 4)

OcHOBHOe cogep>kaHue

CeolicTBa napannenbHbIX MNA0CKO-
cTeii: 0 napannenbHOCTU MPSAMbIX
nepeceyeHns npu  nepecevyeHnmn
ABYX napanfenbHbIX naockocTel
TpeTbeli; 06 oTpe3kax napannenb-
HbIX MPAMbIX, 3aKAWYEHHBIX MeX-
Ay napannenbHbIMW MAOCKOCTAMMU;
0 NepeceyeHUN NPAMONA ¢ ABYMS na-
pannenbHbIMW MNAOCKOCTAMM

MoBTopeHune: Teopema Mudaropa Ha
NA0OCKOCTU, TPUTOHOMETPUSA NPAMO-
YyroflbHOro TpeyrosbHUKa.
CsoiicTBa Kyba M NPSAMOYronbHOro
napannenenuneja. Bbluncnenune
ONMH O0Tpe3kKoB B Kybe M npsamoy-
robHOM napannenenunege.
MepneHANKYNAPHOCTL MpPAMOA 1
nnockoctu. MpusHak nepneHinKy-
NAPHOCTU NpSAMONA M nnockocTu. Te-
opema 0 CylW,ecCTBOBAHUM U eAUNH-
CTBEHHOCTW NpPsAMONW, npoxogslen
yepe3 TOUYKY MpocTpaHcTBa W nep-
NeHANKYNAPHONM K naockoctu. Mno-
CKOCTWU U MNeprneHANKYNSAPHble UM
npssMas B MHOrorpaHHmMKax.

OCHOBHble BUAbI AeATe/IbHOCTU ydauw unxcsa

AKTyanusupoBaTb hakTbl W MeToAbl MNaaHume-
TpUKN, peneBaHTHble TeMe, MPOBOANTbL aHaNOrum.
dopmMmynupoBaTb onpefesieHUNA: NepneHAnKynap-
HbIX MPAMbIX B MPOCTpPaHCTBe; onpejesneHne nps-
MOV, MepneHAUKYNAPHOW K MMOCKOCTU.
[lokasbiBaTb: 1eMMYy 0 NepneHANKYNSAPHOCTU ABYX
napannenbHbIX NPSAMbIX K TpeTbell NnpsiMoii; Teope-
Mbl O CBSI3W MeXJy napanfefnbHOCTb NMPSAMbIX U
MX NeprneHANKYNAPHOCTbIO K MJIOCKOCTHK.
[lokasbiBaTb: TeopeMy, BblpaXkawlylo MNpu3HaK
nepneHAUKYNSAPHOCTU MPAMOA U NAOCKOCTU; Teo-
peMy 0 cyl ecTBOBAaHWUW W €AWHCTBEHHOCTU nNpA-
MoOli, NnpoxoAsleid yepe3 faHHY TOYKY U MepreH-
OWKYNAPHOW K faHHOW NAOCKOCTU.

MN3o06paxkaTb B3aMMHO MeprneHAUKYNAPHbie MNps-
MY M MN0CKOCTb.
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MepneHANKYNAP U HaK/OHHAaA.
MocTpoeHne nepneHagMkynsapa wus
TOUKM Ha NpaMyto.

Teopema 0 TpEX nepneHAnKynapax
(npaAman n obpaTHas).

Yron wMexpay cKpewmBawwmmucs
npambiMu. NMonUCcK NnepneHANKYNap-
HbIX NPAMbIX C MOMOLW, b MNepPneH-
OUKYNAPHbIX NN0CKOCTEN
OpToroHanbHOe NPoOeKTMpPOBaHMUe.
MocTpoeHMe ceyeHuUw Kyba, npu-
3Mbl, NpaBUNbHON AUpamuabl ¢ No-
MOLW b OPTOrOHa/IbHOW MpPOeKLMN.
CummeTpua B NpocTpaHCTBE OTHO-
CUTeNbHO nnaockocTu. TlnockocTun
CUMMeTPUIA B  MHOrorpaHHuKax.
MpusHak nepneHANKYNAPHOCTU
npsaMoli M NNOCKOCTM KakK cneactene
cuMmMeTpumn. TMpaBuUAbHbIE MHOTO-
rpaHHNKN

Pacyét paccTosHUW OT TOUYKW [0
nnockoctn. Cnocobbl ONYyCTUTL Nep-
NeHAUKYNAPbI: CAMMETPUA, CABUT
TOYKM N0 napannenbHoOWm nNPsAMON.
CaBur no HenapannenbHom nps-
MO, N3MEHEHMNE PaCCTOAHUN



dopmMynuposaTb CBOWCTBO MeprneHAuKynspa no
OTHOLWEHWNI0 K MIOCKOCTU.

Mony4yaTb nNpeacTaB/ieHMe 0 3HAYEHUU MeprneHAn-
Kynapa Aana ppyrux oé6bnacrten Haykm (husuka,
3HepreTuUkKa, flasepHble TeXHONOrMMU), B peanbHOM
XN3HU (TeXHUKa, okpyxXatwuana o6cTaHOBKA).
[okasbiBaTb YTBEpPXAEeHWUSA, CBA3aHHble C NpPoeK-
uneldi NpsAMoO Ha NNOCKOCTb, HenmepneHAUKYyNsaAp-
HY0 K 3TOV npsamoii.

[lokasbiBaTb TeopeMy 0 TPEX MeprneHAMKynapax u
TeopeMy o6paTHYyl Teopeme 0 TPEX NeprneHAUKYNS-
pax.

Mony4yaTb nNpeacTaBseHne 06 OpTOroHasbHOM Npo-
eKTUpPOBaAHUN.

[lokasbiBaTb TeopemMy 0 NMpoeKLUM TOUKM Ha nps-
MYI0.

PewaTb cTepeoMeTpuyeckmne 3apayun, cBA3aHHble C
nepneHANKYAPHOCTbIO NPAMOA M MNAOCKOCTHU.
PewaTb npuknagHble 3ajayu, CBsi3aHHble C Ha-
XO0XeHNEeM reomeTpuyeckuXx BENUYUH.

PewaTb cTepeoMeTpunyeckmne 3apayuun, cBA3aHHble C
npMMeHeHWeM TeopeMbl 0 TPEX MeprneHAUKynspax,
HaxoXpjeHneM paccTOAHWI, MOCTPOEHWEM MNpoekK-
Unn.

CpaBHMBaTb N aHaNM3MpoOBaTb YTBEPXAEHMSA C Le-
Nblo BbISAB/IEHUSA NOTMYECKN KOPPEKTHbIX U HEKOp-
PeKTHbIX PacCy>XAeHUN.

AHanunsnposaTb W MoAenMpoBaTb Ha S3blKe reo-
MeTpuUn peanbHble cUTyauuu, cCBA3aHHbIe C nNep-
NeHANKYNSAPHOCTbIO MPAMON M NAOCKOCTWU; nccre-
AoBaTb MOCTPOEHHble Mofenu, B TOM 4uciae U ¢
ncrnonb3oBaHMeM annapaTta anre6pbl
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pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

Yrnbl
(16 v)

HassaHue

N paccTtoaAHUA

OcHOBHOe cogep>kaHue

MoBTOpeHMe: yron Mexpay npsMbl-
MW Ha N0CKOCTW, TPUTOHOMETPUSA B
npou3BO/IbHOM TpeyrosbHUKe, Teo-
peMa KOCUHYCOB.

MoBTOpeHME: Yrosl MeXAy CKpeLljun-
BalOLWMMNCA NPAMbIMU B NpPoOCTpaH-
cTBe. FeomeTpuyeckme MeToAbl Bbl-
YNCNEHUS yrna mMexay npsambiMU B
MHOTOrpaHHuKax.

AByrpaHHbIli yron. CBOWCTBO Nu-
HelHbIX Yra0B ABYrpaHHOro yrna.
MepneHANKYNAPHbIE NIOCKOCTH.
CeolicTBa B3aMMHO MNeprneHANKY-
NAPHbIX NaockocTei. Mpu3HakK nep-
NeHANKYNAPHOCTHU nnockocTel;
TeopemMa O nMpsAMOl/ mnepecevyeHUs
[BYX NNOCKOCTEN nNepneHAMKYnap-
HbIX TpPeTbel NI0CKOCTH.
MpaAMoyronbHblii Nnapannenenunes;
Ky6; namepeHusa, cBoncTea Npamoy-
ronbHOro napannenenunepa. Teope-
Ma 0 AuaroHanuM MNPSAMOYrosibHOro
napannenenunepa wu creacTBue U3
Heé.

OCHOBHble BUAbI AeATe/IbHOCTU ydauw unxcsa

AKTyanusupoBaTb hakTbl W MeToAbl MNaaHume-
TpUKN, peneBaHTHble TeMe, MPOBOANTL aHaNOrum.
dopmMynuposaTtb onpegesnieHne ABYrpaHHoOro yrna.
[lokasbiBaTb CBOWNCTBO paBeHCTBA BCEX JIMHENHbIX
yrnoe BYrpaHHOro yrna.

KnaccuduuymnposaTb ABYrpaHHble Yrfabl B 3aBUCU-
MOCTU OT MUX FpajyCcHoOW Mepbl.

dopmMmynuposaTb onpepeneHne B3aUMHO MepreH-
OVKYNAPHbIX NI0CKOCTENR.

[okasbiBaTb TeopeMy 0 Npu3HaKke MeprneHAUKY-
NAPHOCTU ABYX MJIOCKOCTEA.

dopmMmynuposaTb cnefcTeue (M3 NpusHaka) o nep-
NeHANKYNAPHOCTU MIOCKOCTU, KOTOopas neprneHAn-
KynsapHa npsamoi, No KOTOpOi nepecekawTcsa [ABe
NA0CKOCTU, 3TV MJIOCKOCTAM.

[lokasbiBaTb YyTBEPX/AEHUA 0 ero cBoicTBax; Teo-
peMy M cnefjcTBue M3 Heé 0 AuaroHansix NpsiMoy-
roNbHOro napannenenunepga.

PewaTb cTepeoMeTpuueckmne 3apayuun, cBA3aHHble C
nepneHANKYNSAPHOCTb NMPSAMbIX U MAOCKOCTENR, unc-
nonb3ya nnaHuMmeTpuyeckme GakTbl U MeTOAbI.
MpoBOANTbL NOTUYECKN KOPpPeKTHble pAoKasaTeslb-
Hble pacCcy>XAeHWs Mpu peleHUnN reoMeTpmuYecKunx
3afiay, CBA3aHHbIX C NepneHANKYNAPHOCTbIO MJ0-
CKOCTeW.
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MHoOrorpaHHuUKun
(7 9)

CTepeomMeTpuyeckne n npuknagHble
3afayn, CcBsA3aHHble CO B3aMMHbIM
pacnonoXXeHmem MNPSAMbIX U NIOCKO-
cTn.

MoBTOpeHMe: cKpeluwimBawLmnecs
npamble, napannesibHble NA0CKOCTU
B CTAHAAPTHbIX MHOFOrpaHHMKax.
Mapa napannenbHbIX MN0CKOCTEN
Ha CKpel|MBalwLWNXca NPsAMbIX, pac-
CTOAAHMe MeXXAYy CKpel uMBalWwuMm-
CA NPAMbIMW B MPOCTbIX CUTyaL K-
AX.

OonyckaHue nNepneHAUKYNsapos, Bbl-
yncrneHne paccToAHUNA OT TOUYKWU [0
TOUYKW; NPAMOIN; MNOCKOCTHU.
BbluncneHve paccToOAHUN Mexnay
CKpewmnBawWmMMnUca nNpssMbiMuM €
NnoMOLW b0 NEPNEHANKYNAPHON nNnao-
CKOCTHU.

TpéxrpaHHbln yron, HepaBeHCTBa
ONSA TPEXTpaHHbIX Yr/0B.

Teopema Mudparopa, TeopeMbl KoOCKH-
HYCOB U CMHYCOB A1 TPEXTPAHHOrO
yrna. dnemMeHTbl chepuyeckon reo-
MeTpuKn: reofesnyeckne JINHUN Ha
3emne

CuctemaTtusauma 3HaHuUn: MHoro-
rpaHHWK W ero afieMeHTbl. Mnupamun-
pna. Bupgbl nupamup. lMpasunbHas
nnpamunaa.

AHanuinposaTb U MofennpoBaTb Ha A3blKe reo-
MeTpun peanbHble CUTyauuun, cBA3aHHble C Nep-
NEeHANKYNAPHOCTbID NMPAMbIX M NNOCKOCTe.
MccneposaTb NocTpoeHHble Mogenu, B TOM 4ucre
n c ncnonb3oBaHMem annapaTta anreﬁpbl.

PewaTb npuknajHble 3ajavyun, CBA3aHHble C Ha-
XoXXKaeHnem reoMmeTpunyeckmnx BenanNYmMH

Pa6oTaTb ¢ yudye6HMKOM: 3ajaBaTb BOMPOCHLI, Ae-
naTb 3aMeyaHuns, KOMMEHTapum.
AHanusnposaTb peweHne 3agaun.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

BekTophbl
B NpocTpaHcTBe
(13 u)

OcHOBHOe cogep>kaHue

Mpu3sma. TpAmMas W HaK/OHHas
npuU3Mbl. MpaBunbHasa npusma.
Mpamoii napannenenuneg, NnpsMoy-
ronbHbIM napannenenunepn, Kyo6.
BbinyKnble MHOTOrpaHHUKK. Teope-
Ma Oiinepa. lNpaBuNbHble N NONy-
npasn/ibHble MHOFOrpaHHUKN

MoHATME BEKTOpPaA Ha NOCKOCTM U B
npocTpaHcTBe.

Cymma 1 pa3HOCTb BEKTOpPOB, npa-
BMNO napannefnenunega, yMHOXe-
HVYe BEeKTOpa Ha YMUCMo, pasfioXKeHne
BeKTopa no 6asucy TpéxX BEKTOPOB,
He neXauwmux B 04HOMW MIOCKOCTH.
CKansipHoe Mpov3BeAeHUe, BblYMnC-
fleHMe yraa MexAay BeKTopamu B
npocTpaHcTBe.

MpocTeiwe 3agaum ¢ BeKTopammu

OCHOBHble BUAbI AeATe/IbHOCTU ydauw unxcsa

PucoBaTb BbiMyK/ble MHOTFOrpaHHUKWU C 3ajaHHbl-
MW CBOWCTBaMW; BOCCTaHaB/AMBaTb 06W MU BUA Bbi-
NyKA0ro MHOrorpaHHMKa no ABYM ero npoekumnsim.
[ oka3biBaTb CBOMCTBA BbIMYK/0Oro MHOFOFpaHHMKaA.
PucoBaTb BbiNYyK/ible MHOFOFpaHHWUKW ¢ pasHoi
3linepoBO XxapakKTepUCTUKOWA; wuccnepoBaTb BO3-
MOXXHOCTW MOSy4YeHUs pe3ynbTtaTta Npu Bapbuposa-
HUW JaHHbIX.

Joka3biBaTb CBOWCTBA MNpPaBU/IbHbIX MHOrOrpaH-
HUKOB. [MnaHMpoBaTb MNOCTPOEHWe MNpPaBUIbHbIX
MHOFOrpaHHMKOB Ha MOBEPXHOCTAX [APYrUx npa-
BUNbHbIX MHOFOrpaHHNKOB

AKTyanuauposaTb ®(aKTbl U MeToAbl MaaHuWMe-
TPUW, peneBaHTHbIE TeMe, NMPOBOAUTL aHaNormu.
OnepupoBaTb MOHATUAMMN: BEKTOP Ha MIOCKOCTU U
B MPOCTPaHCTBE; KOMMNAaHapHble BeKTOpbl. Mpuso-
AVNTb NPpUMeEpPbl PU3NYECKUX BEKTOPHbIX BENUYNH.
OcBanBaTb Npasufia BbIMNO/HEHUA AEWCTBUIA CNo-
XEHUS N BblUMTAHUA BEKTOPOB, YMHOXEHMUSA BeK-
Topa Ha Yyucno.

JlokasbiBaTb NpU3HaK KOMMNAaHapHOCTU TPEX BEK-
TOpOB.

JlokasbiBaTb TEOPEMY 0 Pa3fioXKeHUN NM60oro Bek-
Topa no TPEéM faHHbIM HEKOMMAaHapHbIM BeEKTO-
pam.
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on
on

ABv>keHuns
(CIL))

ABuxeHnsa npoctpaHcTBa. OTo6pa-
XeHuAa. [BUXEHWA W paBeHCTBO
duryp. O6b6wme cBoncTBa [ABUXKE-
HWii. Bugbl ABUXXeHW: napannenb-
Hbl/Ai MepeHOC, LEeHTpanbHasa cMMMe-
TpuA, 3epKanbHas CUMMeTpuUsa, MNo-
BOpPOT BOKpPYT npamMoii.
Mpeobpa3oBaHnAa nogobusa. NMpamasn
n chepa Sinepa.

feomeTpuyeckme 3agadym Ha npume-
HeHWe ABUXEeHUA



MpnMeHATb NpaBuaa BbINONTHEHUS AeWCTBUIA cno-
KEHUA U BblUMTAHUSA BEKTOPOB, YMHOXEHUSA BeK-
TOpa Ha YMCNO NpU pelweHUU 3ajad.

HaxoaunTb KoopAMHaTbl BeKTopa B fJaHHOM 6a3uce
N CTPOUTbL BEKTOP MO €ro KoopAuMHaTaMm.
BcnoMHWUTL onpefeneHne CKansipHOro YMHOXeHUSA
N ero cBoiicTBa. BblUMCNATL C MOMOLW b cCKanap-
HOF0 YMHOXEHUSA ANINHbI BEKTOPOB, Yr/bl MeXAay
HUMMW, ycTaHaBAUBaTb MNepPrneHANKYNAPHOCTb BeEK-
TOPOB.

AHanunsnposaTb W MOJeNMpPoOBaTb Ha fA3blKe reo-
MeTpUM peanbHble CUTyauunu, cBsi3aHHble ¢ HU3N-
YEeCKUMU BEKTOPHbLIMU BeIMYUHAMU.
Mcnonb3oBaTb NpU peweHUN 3ajay, CBA3aHHbIX C
BEKTOpaMu B MNpPOCTPaHCTBe, NJaHUMeTpPUYeckue
haKTbl U METOAbI.

CB060AHO oOMepupoBaTb MOHATUSAMU: oTobGpaxe-
HUWe npocTpaHCTBa Ha cebs, ABUMXXEHME NpocTpaH-
cTBa; LeHTpanbHas, oceBas U 3epKasibHas cCUMMe-
Tpun, napannenbHbli NepeHOC; paBeHCTBO U MOA0-
6ue duryp.

[oka3biBaTb YTBEPXXAEHUA O TOM, UTO UeHTpanb-
Hasi, oceBass W 3epkKasibHas cUMMeTpuu, napan-
NnenbHbI NepeHoC ABNSAKTCA ABUXEHUAMU. Bbl-
NoONHATbL Npeobpa3oBaHUsA nogobus.
OnepupoBaTb MOHATUAMMU: NpsaMaa u chepa Dii-
nepa.

PewaTb reomeTprMyeckme 3ajaynm ¢ UCNONb30BAHU-
eM ABUXXEHU.

Mcnonb3oBaTb Npu peweHWU 3agayvy [ABUIXKEHUs
npocTpaHcTBa U UX cBOWCTBA.
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HassaHue

pasgena (TemMbl) Kypca

(KoNInyecTBO 4HacoB)

OcHOBHOe cogep>kaHue

11 knacc (He MmeHee 105 u)

Ha3saHue

pa3pgena (Tembl) Kypca

(KoMinyecTBO 4HacoB)

AHanuTnyeckas
reomeTpusa
(15 v)

OCHOBHOEe copep>kaHune

MoBTOpeHMe: KOOPAMHATHI BeKTopa
Ha NA0CKOCTM W B MPOCTPAHCTBE,
CKansipHoe nNpou3BefeHUe BEKTO-
poB, BbIYUC/EHWE Yr/a MeXAy BekK-
TopamMy B MNpoCTpaHCTBe. YpaBHe-

HUe npaAMoN, npoxoAsuweiln uyepes
fBe TOUKMWU.
YpaBHeHUe MA0CKOCTU, HOpMasb,

ypaBHeHMe MN0CKOCTM B OTpe3Kax
BekTopHoe npowu3BegeHune. JInHew-
Hble HepaBeHCTBa, /IMHeliHOe Mpo-
rpaMmMuposaHue

OCHOBHble BUAbI AeATe/IbHOCTU ydauw unxcsa

CpaBHMBaTb M aHa/IM3NPOBaTb YTBEPXKAEHMUSA C Le-
Nbl0 BbISIBNEHUNSA NIOTMUYECKU KOPPEKTHBLIX U HEKOP-
PEKTHbIX PacCy>XaeHUA.

MccneposaTh MOCTPOEHHbIE MOAENN.
Mcnonb3oBaTh LUGPPOBbIE PeCYpPChl

OCHOBHble BUAbl AeATENIbLHOCTUN yyal nxcs

AKTyanuanpoBaTb (aKTbl W MeTOAbl MaaHUMe-
TpWUW, pesieBaHTHble TeMe, NMPOBOAUTL aHanoruu.
CBOAMTb [ENCTBUSA C BEKTOpaMW K aHanorMyHbIM
LeCTBMAM € UX KOOpAMHATaAMWU.

BCNOMHUTb onpefeneHne CKansipHOro YMHOXeHUs
N ero cBolicTBa. BbIUMCAATbL C MOMOULbIO CKansp-
HOTO YMHOXEHWS AJINHbl BEKTOPOB, YFNbl MeXAy
HUMW, ycTaHaBNMBaTb MePNeHAUKYNSIPHOCTb BeK-
TOPOB.

BbIBOAWUTL ypaBHeHWE MA0CKOCTM M popmMyny pac-
CTOSTHUSA OT TOYKW [0 NAOCKOCTU.



190081 TT —O0T "9H890dA WIGHHRUOAUIA "WIULYWILYIN

MoBTOpEHUME,
o6obueHne

n cuncrematmsayuns
3HaHUMN

(15 4acosB)

AHanuTunuyeckme MeTOAbl pacuyéTa
yrna mexgay npsAMbIMU W MN0CKO-
CTAMW B MHOrorpaHHukKax. ®opmy-
na paccToAHWA 0T TOYKWU [0 NNOCKO-
CTW B KOOpAMHaTax.

HaxoXpaeHune pacCTOAHUIM OT TOUKM
[0 NNOCKOCTU B Ky6e U npaBubHOM’
nupamuge

CeyeHNss MHOrForpaHHWKOB: CTaH-
LapTHble MHOFOrpaHHWUKKU, MeToq
cnepfoB, cTaHAapTHble MJIOCKOCTH,
nepeceyeHMs nNpPsAMbIX W NNOCKO-
cTen

MapannenbHble NpsAMble U MA0CKO-
CTW: napannesibHble ce4yeHWUs, pac-
YET OTHOWEHWN, YrAbl MeXay cKpe-
wumBawWwmumMmca NpsiMbiMun
MepneHAVUKYNspHble npsmble "
NNOCKOCTU: cTaHAapTHble napbl
nepneHANKYNSAPHbIX MNA0CKOCTEA W
npAMbIX, CUMMETPUMU MHOrOrpaH-
HWKOB, Teopema 0 TpPEéX MeprneHaun-
Kynspax, BbIYNCNEHUS ANUH B MHO-
rorpaHHuKax

PewaTb 3agaun, couetass KOOPAMHATHbLIN N BEKTOP-
Hbli MeToAbI.

MpoBOoANTbL NOrNMYecKM KOpPpPeKTHble JoKa3laTesb-
Hble pacCy>XAeHUs Npu pelwieHUN reoMeTpUYecKnXx
3afila4 Ha NpUMeHeHWe BEKTOPHO-KOOPAMHATHOrO
MeToza.

AHanunsnpoBaTb U MoOAe/IMpPoBaTb Ha si3blKe reo-
MeTpUKn peanbHble CUTyauun, cBsi3aHHble BeKTopa-
MW N KoOpAMHaATaMWu.

MccnepoBaTb NOCTPOeHHbIE MOAENM, B TOM 4yucne
M C UCNonb3oBaHMeM annaparta anrebpbl.
Mcnonb3oBaTb KOMMNbIOTEPHbIE MPOrpaMMbl.
3HaAKOMUTbLCSA C UCTOPUEN pa3BUTUA MaTeMaTUKK

CTpOUTb cevyeHUs.

PewaTb cTepeomeTpuueckme 3agavyum Ha pfokasa-
TENbCTBO MaTeMaTUUYeCKUX OTHOLW EHUA, Haxoxpae-
HUe TeoMeTpUYECKUX BeUYUH (4NUH, YIrNoB, njo-
wagnen, o6bEMOB).

Mcnonb3oBaTb NpU pelleHUN CTepeoMeTpUUecKuXx
3ajay nnaHMMeTpuyeckne @akTbl U METOAbI.
MpoBOANTbL NOrMyYeckM KOPPEKTHbie JoKa3laTefb-
Hble paccy>XfeHWUsi Npu pelleHUN cTepeomMeTpude-
CKUX 3ajau.

CpaBHMBaTb W aHa/N3nMpoBaTb peasibHble cUTya-
LN U BbIABNSATb BO3MOXHOCTb €€ MOoAeIMpoBaHus
Ha sI3blKe TeoMeTpuUun.

MopgenupoBaTb peafibHYW CcUTyaLWUio Ha s3blkKe
reoMeTpuun ”n mccnefoBaTb MNOCTPOEHHble MOAenNu,
B TOM 4YuC/le U C UCNONb30BaHMeM annapaTta anre-
6pbl.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

O6béMm
MHOrorpaHHumkKa
(17 u)

OcHOBHOe cogep>kaHue

MoBTOopeHMe: naowanam MHOroy-
roIbHWKOB, (OPMYNnbl ANA nNaowa-
nen, coobpaxeHnsa nopobus.
Mnowann cevyeHUt MHOrForpaHHU-
KOB: Mnjow,agn noBepxHocTeil, pas-
pesaHUss Ha 4acTu, coob6paxKeHUsn
nopob6usn

O6bEM Tena. O6bEM NPAMOYFONbHO-
ro napannenenunepa. 3agayum 06
yaBoeHMU Kyb6a, 0 KBagpatype Ky6a;
0 TpUceKLUN yrna.
CTepeomeTpuyeckue 3agayn, CcBs-
3aHHble C 06BEMOM MPAMOYro/ibHO-
ro napannenenunega.

MpuknagHble 3agayun, cBsA3aHHbIe C
BblUMC/IEHNEM 06BbEMA NPAMOYro/b-
HOro napannenenunneja.

O6béM NpAMOl NpPpU3MBbI.
CTepeomeTpuueckue 3agayn, cBs-
3aHHble C BblYMUC/NeHUEM O06bEMOB
npamoii npusmbl. MpuknagHblie 3a-
fayun, cBsi3aHHble ¢ 06bEMOM nps-
MOW MPU3MBI.

OCHOBHble BUAbl AeATENbHOCTUN ydau,nxcs

Mcnonb3oBaTb KOMMNbIOTEPHbIe MNpPoOrpamMMbl  Npu
peweHun 3agay

CBo604gHO onepupoBaTb NOHATUAMMK: 06BEM Tena,
06BbEM NPSAMOYro/ibHOro napannenenunea.
PopMynMpoBaTb 0CHOBHble CBOMNCTBA 06BEMOB.
[oka3biBaTb TeopeMy 06 06bEMe NMPAMOYTro/ibHOrO
napannenenunnepa, cnejcTBUSA U3 Heeé.

Pa3pe3aTb MHOrorpaHHuWkKu, nepeksajbiBaTtb 4a-
CTU.

PewaTb cTepeomeTpuyeckme 3afjayun, cCBsi3aHHble C
BblYMC/eHNEM 06bEMa NMPAMOYro/ibHOro napanine-
nenunega, NpusMbl.

CpaBHMBaTb U aHa/IM3NpoBaTb YTBEPXAEHUS C Lie-
Nbl0 BbIAB/IEHWNSA /IOTUYECKU KOPPEKTHBIX U HeKop-
PeKTHbIX PacCy>XAeHU.

AHanunsnposaTb W MoAenMpoBaTb Ha A3blKe reo-
MeTpuUu peasibHble CUTyaLnu, CBSA3aHHble C 06bé-
MOM MPSAMOYTFofibHOro Napannenenunefa, Npu3mMsl,
nmpamupsbl.
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Tena BpaweHusd
(24 v)

BbluncneHne 06bEMOB Ten ¢ MOMO-
Wbio onpeagenéHHOro WHTerpana.
O6bEM HaKMOHHOW NpPU3Mbl, nNupa-
MUAbI.

dopmyna obbéma nupamumgbl. OTHO-
weHne o6bemMoB nNupamMmung c oL UM
yrnom.

CTepeomeTpuyeckne 3ajayn, cBS-
3aHHble € 06bEMAaMM HaK/OHHON
npu3ambl, NnUpamunasbl.

MpuknagHble 3agaum no teme «O6b-
EéMbl Ten», CBsA3aHHble C 0O6bLEMOM
HaK/IOHHOW NPU3Mbl, NUpamMmupibl.
MpumeHeHne o06bEMOB. Bbluuncne-
HVWe paccToOAHUA A0 NI0CKOCTU

LunnuHapnyeckas NoBepXHOCTb, 06-
pasywume ULUUWANHAPWUYECKOW no-
BEPXHOCTW.

Uunnuugp. Mpamoii Kpyrosoh um-
nuHap. Mnowaab NOBEPXHOCTU LKU-
nuHapa.

KoHnyeckasas noBepXHOCTb, 06pasy-
loWme KOHUYECKOW MNOBEPXHOCTWU.
KoHyc. CeuyeHue KOHyca MNJ/10CKO-
CTblo, NapannenbHOW NAOCKOCTU OC-
HOBaHMA. YCceUYéHHbIAi KOHYyc. MN30-
6pakeHne KOHYCOB W YCeYEHHbIX
KOHYCOB.

Mnowaab 60KOBOM MNOBEPXHOCTU U
MNOMTHOW NOBEPXHOCTU KOHYcCA.

MccnepoBaTb NOCTPOEHHbIE MOAENM, B TOM 4yucne
M C UCNoNb30BaHMeM annapaTta anrebpbl.
BbIBOAUTbL OCHOBHYI0 MHTerpasibHyw GopmMmyny ans
BblUMCNEHUA 06BEMOB Ten.

Joka3biBaTb TeopeMy 06 06bEMe HAKJ/IOHHOW npu-
3Mbl Ha NpuMepe TPeyrosbHOW NPU3Mbl U ANA NpoO-
M3BOJIbHOW MpPU3MBbI.

Joka3biBaTb TeopeMy: 06 06bEMe Nnupamugbl, pop-
MYNuUpoBaTb CNeACTBUSA U3 Hee: 06bEM YyCeUYEHHOM
nuMpamupibl. BolBoAUTbL (GOPMYNYy ANS BblUUCEHUSA
06BbEMOB YCEUYEHHOW NUpamMmuasbl

CBo060AHO onepupoBaTb NOHATUAMU: LNAUHAPUYE-
cKas noBEepPXHOCTb, UMAMHAP. WM3yyaTb cnocobbl
nonyyeHMs LUUAWUHAPUYECKOW MNOBEPXHOCTU, ULU-
nnHapa.

MN3o06paxkaTb LNANHAP U €ro CeHeHUS MI0CKOCTbIO.
CBo60AHO onepupoBaTb MOHATUAMU: KOHUYecKas
NoBEPXHOCTb, KOHYC, YCEUYEHHbIA KOHYC. M3yyaTb
cnocobbl NONYy4YeHUA KOHWYECKOW MNOBEPXHOCTH,
KoHyca.

MN3o06paxkaTb KOHYC M ero ce4eHWs MOCKOCTbIO,
npoxoasweil yepes ocb, U NOCKOCTbIO, NEPNeHAN-
KYNAPHOW K ocwu.

BbiBOAUTL QOpPMYnbl ANA Bbl4MCNEeHUSA 6O0KOBOW un
NOSTHOW MOBEPXHOCTEN Ten BpalweHUs.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

OcHOBHOe cogep>kaHue

CTepeomMeTpuueckne 3ajayu Ha fjo-
Ka3aTe/NbCTBO W BblYUC/EHMNE, MO-
CTPOEHMWEM CeYeHUW LMAUHApPA, KO-
Hyca.

MpuknagHbie 3aga4vn, cBA3aHHbIE C
LUAVHAPOM.

Cdepa n wap.

MepeceveHne cthepbl M WwWapa c Nao-
ckocTblo. KacaHue wapa u cdepbl
nnockocTblo. Bupg mn wmsobpaxeHue
wapa.

YpaBHeHue chepbl. Mnowaab che-
pbl 1N eé vacTel.

CummeTpusa cihepbl U wapa.
CTepeomMeTpuueckne 3ajayu Ha fjo-
Kas3aTe/NbCTBO W BblYWUC/EHUE, CBSA-
3aHHble cO chepoli u wapom, no-
CTpOEHMEM UX CeYeHU nAockKo-
CTbIO.

MpuknagHble 3agayvn, CcBA3aHHble
co cthepoli 1 wapom.

MoBTOpeHME: OKPYXHOCTb Ha MJo-
CKOCTW, BbIYUCNAEHUSA B OKPYXHO-
CTU, CTaHJapTHble nofo6us

OCHOBHble BUAbl AeATENbHOCTUN ydau,nxcs

PewaTb cTepeomeTpuyeckne 3agauvu, cBsa3aHHble C
TenaMmu BpalweHUs, HaxoXfeHnem nnowaam 60Ko-
BO/A M MONHOW MNOBEPXHOCTWU, MOCTPOEHMEM ceue-
HWUM.

Mcnonb3oBaTb Npu peweHUN 3agay naaHUMeTpwu-
yeckme aKTbl U MeTOAbI.

CpaBHMBaTb U aHaNU3UpPOBaTb YTBEPXAEHMUA C Le-
Nbl0 BbIABNEHUS NNOTMYECKU KOPPEKTHbIX M HEKOP-
PEKTHbIX pacCy>XAeHWN.

AHanunsnpoBaTb U MoAe/IMpoBaTb Ha si3blKe reo-
MeTpUM peanbHble CUTyauun, cBsA3aHHble C KOHY-
COM U LUANHAPOM.

MccnepoBaTb NOCTPOEHHbIE MOAENM, B TOM 4yucne
M C UCNonb3oBaHMeM annaparta anre6pbl
AKTyanmsumpoBaTb (akKTbl W MeToAbl NAaHuUMe-
TpuUW, peneBaHTHble TeMe, MPOBOAUTbL aHaNIOTUN.
CB060AHO onepupoBaTb MOHATUAMMU: chepa n Wwap,
LeHTp, paguyc, gnameTp chepbl U wapa.
MccnepoBaTb B3aMMHOE pacnosioXXeHue chepbl u
NAOCKOCTHU.

dopmMynupoBaTb onpejeneHne KacaTenbHOW nno-
CKOCTU K chepe.

Joka3biBaTb TeopeMbl 0 CBOWNCTBE M NMpU3HaKe Ka-
caTefNlbHOW MNOCKOCTWU.

BbiBOAUTL (OpMYyny AN BblUYMCAEHUS naowagn
chepbl Yepe3 paguyc chepbl.
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Mnowaan
NOBEPXHOCTU
M 06BbEMDI
KPYrnbix Ten
QW

Pas3nunuHble KOMbOUHauunM Ten Bpa-
WeHNA U MHOFOrpaHHWKOB.

3apgaunm no teme «Tesna n NOBEPXHO-
CTN BpaweHnsa»

O6bEémM uumnuHapa. Teopema 06
06bEMe NPSIMOro LUAUHApPA.
Mnowaan 60KOBOW M MNOMHOW no-
BEPXHOCTU LUAMHApPA

PewaTb cTepeoMeTpuueckue 3ajayn, CBsA3aHHble
co chepoil M WapoM, HaXxoXKAeHMneM naowagn che-
pbl N eé yacTell, NOCTPOEHMEM CeYeHUWN chepbl u
wapa.

AHannsnpoBaTb U MOAeNMNPOBaTb Ha si3blKe reo-
MeTPpUM peanibHble CUTyaL UM, CBA3aHHbIE C LWWAPOM
n cthepoini.

PewaTb npocTble 3aa4yun, B KOTOPbIX GUTYPUpPYOT
KOM6UHauMM Ten Bpalw,eHUss M MHOTOrpaHHUKOB.
Mcnonb3oBaTbh Npu peweHUN 3ajay, CBA3aHHbIX CO
chepoii M wapomMm, naaHumeTpuyeckue ¢akTbl U
MeTOoAbI.

PewaTb cTepeomeTpuyeckne 3agauvu, cBsa3aHHble C
TenaMu Bpal,eHUs, NOCTPOEHUEM CevyeHWU Ten Bpa-
WeHNsA, ¢ KOMOMHALNAMKN Ten Bpal,eHUss U MHOTO-
rpaHHWKOB.

MpoBOANTbL NOrMyYeckM KOPpPeKTHbie [JoKa3aTefb-
Hble pacCcy>XAeHUsi Npu pelleHNUn reoMmeTpUYecKnx
3ajay, CBsi3aHHbIX C NMepneHAUKYNSAPHOCTbIO MN0-
CKOCTeW.

AHannsnpoBaTb M MOAe/IMPOBaTb Ha si3blKe reo-
MeTpUKn peanibHble cUTyaL NN, CBA3aHHbIe C MHOTO-
rpaHHUKaMu.

MccnepoBaTb NOCTPOEHHbIe MOAeNM, B TOM 4yucne
M C Ucnonb3oBaHMeM annapaTta anre6pbl

CB060AHO onepupoBaTb MOHATUAMU: 06BEM Tena,
nnaowasb NOBEPXHOCTU.

PdopMynMpoBaTb 0OCHOBHble CBOliCTBa 06BHEMOB.
[Joka3biBaTb TeopeMmbl: 06 06bEMe yumnmHapa; o6
06bEéMe KOHyca. BbIBOAUTL (hopMYynbl ANSA BblUnUc-
NneHNs o6bEMa yCeUEHHOro KoHyca.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

OcHOBHOe cogep>kaHue

BbluncneHne 06bL€mM0B Ten ¢ NOmMo-
Wbl onpejenéHHoOro WHTerpana.
O6bEM KOHYyca.

Mnowaan 60KOBOM W MNOMHOW no-
BEPXHOCTU KOHYyca.
CTepeomeTpuyeckme 3agayn, cBS-
3aHHble C BblYUC/eHUEM O06BbEMOB
UMANHApPa, KoHyca.

MpuknagHble 3agaun no Teme «O6bHE-
Mbl U Naowagnm NoOBEPXHOCTeR Ten.
O6béM Wwapa M WapoBOro cektopa.
Teopema 06 06bEMe wapa. Mnowaab
chepsbl.

CTepeomeTpuyeckme 3ajgayn, cBS-
3aHHble C BblYUC/eHUEM O06BbEMOB
wapa, LWapoBOoro cermMeHTa, wWwapo-
BOro cekTopa.

MpuknagHble 3agaunM  nNo  Teme
«O6BbEMBI Ten», CBA3aHHbIE C 00bE-
MOM LWapa 1 naowagbio chepbl.
CooTHOWEHNA MexXAy nnowagsaMu
noBepxHocTen M o6bEMamMm nopo6-
HbIX Ten.

Mopfob6Hble Tena B NpocTpaHCcTBeE.
MN3meHeHne 06bEMa npu nogobumn.

OCHOBHble BUAbl AeATENbHOCTUN ydau,nxcs

MccnepoBaTb NOCTPOEHHbIE MOAENM, B TOM 4yucne
M C ncnonb3oBaHUeM annaparta anreépsbl.

3HaTb BO3MOXXHOCTW pelleHUs 3agay Ha nocTpoe-
HUe LUPKYNeM W NUHEeNKon, 0o KJaccu4yeckmx He-
paspewnMbiX 3agadax.

CB060OAHO OnepupoBaTb NMOHATUAMMW: WapPOBOW cer-
MEHT, LapoBON CNOW, WapoBOA CEKTOP, OCHOBaHMe
M BblCOTa CerMeHTa, OCHOBaHMWe N BbiCOTa LWWApPOBO-
ro cnos.

BbiBOAUTL (OpPMYnbl ANA HaXoXAeHUs 06bEMOB
LW apoBOro cerMeHTa, WapoBoro cektopa, naowaaun
chepbl.

[okasbiBaTb TeopeMy 06 06bEMe Wwapa.

PewaTb cTepeoMeTpuuyeckne 3agavym, cBsazaHHble ¢
06bEMOM LWapa, LWapoBOro cerMeHTa, WAapoOBOro
cekTopa, naowaabio chepbl.

CpaBHMBATb U aHANU3NpPOBaTb YTBEPXAEHUS C Le-
Nbl0 BbISABNEHUS NIOTMYECKN KOPPEKTHbIX M HEKOP-
PEKTHbIX pPacCy>XAeHUN.

AHanninpoBaTb U MoAenMpoBaTb Ha si3blKe reo-
MeTpUM peanbHble CUTyaLuun, cBA3aHHble C 06bE-
MOM LWapa, WapoBOro cerMmeHTa, LWapoBOro cerMeH-
Ta, nnowanbio chepsbl.

CB060AHO OMepuvpoBaTb MOHATUEM: NOAOGHbIE Te-
na B npocTpaHCTBe.
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MoBTOopeHue,
ob6obueHNE

N cuctematTmsayns
3HaHUMN

(25 v)

CTepeomeTpuueckme 3ajayun, cBs-
3aHHble C BblUMUC/NeHUEM O06bEMOB
Ten v nnaowagen NoOBEpPXHOCTeN

O6obuiatouLee NOBTOpeHMe MOHATUNR
n MeToL0B Kypca reomeTpumn
10-11 «knaccoB, cucTtematusauuns
3HAHWUA.

NcTopma pasButusa cTepeoMeTpun
KakK HayKun 1 eé ponb B pa3BUTUN CO-
BPEMEHHbIX MWHXEHEPHbIX WU KOM-
NbIOTEPHbIX TEXHONOTUNA

BblUMCNATbL 06bEMbI T€1 C MOMOLLbIO OMpeaenéHHO-

ro nHTerpana.

PewaTb cTepeomeTpuyeckmne 3afaym, cefa3aHHble C
COOTHOWEHMAMMN MeXAy nnowagamMmm nNOoBEPXHO-

cTeli n 06bEMaMmM Nofo6HbLIX Ten.

MpoBoAUTL NOTMYECKU KOPPEeKTHble pokKa3saTesib-
Hble paccy>XgeHumsa npun peweHnMnM reoMeTpmyeckumnx
3apay, CBA3aHHbIX C BblYUC/IEHNEM 06BHEMOB Ten ¢
NOMOLLbI0O ONPefesIEHHOrO NHTerpasia, HaxoXpageHu-
€M COOTHOWEeHMA MeXAay nnowagamMm nNOoBEPXHO-

cTeli n 06bEMaMuM Nofo06HbLIX Ten.

AHanusnposaTb U MoAenmpoBaTb Ha SA3blKe reo-
MeTpuUn peanbHble CUTyaunun, cBA3aHHbLIE C 06bé-
MaMWn U NMOBEPXHOCTAMMU Ten, Ha A0OKa3aTe/NN1bCTBO U
Ha HaxoXpaeHune reoMeTpuyecKmMx BennNYmMH

PewaTb cTepeomeTpuyeckme 3ajaynm Ha pfokasa-

TeNbCTBO MaTeEMAaTUUYECKUX OTHOWEHWA,

Haxoxe-

HNne TeoMeTpnuyYecKnx Bean4YnH (ANVH, yrnos, nno-

wanenn, o6bLEmMOB).

Mcnonb3oBaTb Npu peleHUN cTepeomMeTpuyecKmnx
3ajja4y nnaHuMeTpuyeckme GakTbl U MeTOAbI.

MpoBoANTL NOrMYeckn KOpPpeKTHble fAoKa3aTefb-
Hble paccyX/[eHUa npu pelweHUU cTepeomeTpuye-

CKUX N NNaHNWMEeTpUYeCcKnNX 3agad.

CpaBHI/IBaTb n aHannM3nmpoBaTb peasjibHble CUTya-
UUWN N BbIABIATL BOSMOXHOCTb €€ MogennposaHud

Ha A3blKe reomeTpun.

MO,qeﬂVIpOBaTb peanbHyl0 CUTyaLnto Ha A3blKe reo-
MeTpun wn wnccnepgoBatb NOCTPoOeHHble mMoaenwn, B
TOM Yyncne m c ncnonb3oBaHMem annaparta anre6pb|.
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Ha3BaHue
pasgena (TemMbl) Kypca
(KoNInyecTBO 4HacoB)

OcHOBHOe cogep>kaHue

OCHOBHble BUAbl AeATENbHOCTUN ydau,nxcs

Mcnonb3oBaTb KOMMbOTEPHbIE MporpamMmmbl  npu
peweHUn 3agad.

MonyuyaTb NpeacTaBfeHNe 0 reoMeTpUM Kak 0 pas-
BMBalLWenca Hayke, uccneaytouwen okpyxatLwmni
MWUpP, CBA3AHHOW C peasllbHbIMW 06bekTamMm, NOMO-
raloweli pewnTb peasbHble XXN3HEHHbIe CUTyaLnmn
0 ponn CTepeoMeTpuun B pa3BUTUM COBPEMEHHbIX
WHXXEHEPHbIX MU KOMMNbIOTEPHbIX TEXHOMNOTUN



NMPUMEPHAA PABOYAA MPOrPAMMA YYEBEHOIO KYPCA
«BEPOATHOCTb W CTATUCTUKA»

LEAN N3YYEHNA YYEBHOrO KYPCA

Y4yebHbIi Kypc «BepoATHOCTb WM CTaTUCTMKa» Yrny6néHHoro
YPOBHA SBASETCA MNPOAO/DKEHUEM W pasBUTMEM OAHOMMEHHOrO
y4yebHOro Kypca yrny6/7EHHOro ypoBHSA OCHOBHOWM LWKOMbl. Kypc
npegHasHayeH Ans opMMpoBaHUA Yy 00y4alLLMXCA cTaTucTmye-
CKOWM Ky/nbTypbl U NOHUMaHUA POaN TEOPUU BEPOATHOCTEN Kak Ma-
TEMATUYECKOr0 MHCTPYMeHTa A1 N3YYeHUs cny4vaiHbIX CoObITUA,
BENIMYUH 1 npoueccoB. MNpu M3ydyeHUM Kypca oborauiatloTcs npej-
CTaB/fIEHNA yyaulmxca 0 MeTogax uccnefoBaHUSA M3MEHUMBOIO MU-
pa, pasBuBaeTCd MOHUMaHMe 3HAYMMOCTU M O6LLHOCTM MaTeMaTtwu-
YeCcKUX MeTOA0B MO3HaHWUA KakK HEeOTbeMSIEMOWM YacTu COBPEMEHHO-
ro eCTeCTBEHHOHaY4YHOro MMPOBO33pPeHUSA

Cofep>kaHune Kypca Hanpas/ieHO Ha 3aKpersieHne 3HaHWi, nony-
YEHHbIX MPU WU3YYEHUWN Kypca OCHOBHOW LUKOMblI U Ha pasBuTue
npeacTaBneHni 0 cny4vamHbIX BE/IMUMHAX N B3aMMOCBA3AX MeXAY
HYMM Ha BaXKHbIX NMPUMEpPax, CHXKeTbl KOTOPbIX MOYEpPrnHYTbl U3
OKpy>awLiero mvpa B pe3synbTate y obyvawwmxca [OMKHO
chopMmmupoBaTbCca npeactaBfieHVe 0 Hanbonee ynoTpedbuTenbHbIX U
06LWMX MaTeMaATUYECKUX MOAENAX, UCMOMb3yeMbIX AASA ONUCaHUSA
aHTPOMNOMETPUYECKNX U AeMOrpadrnyecKmx BeNUYMH, MNOrpeLuHo-
CTe B pa3/InyHble poAa N3MEpPeHUsX, SANTEbHOCTU 6e30TKa3HOoMN
paboTbl TEXHNUYECKMX YCTPOMCTB, XapaKTepUCTUK MacCoBbIX siB/ie-
HUA 1 MPOLLECCOB B 06LLLECTBE YUebHbIN Kypc ABNseTcs 6a3oi ans
OCBOEHMS BEPOATHOCTHO-CTATUCTUYECKUX METOA0B, HE0OX0ANMbIX
cneyvannucTam He TOSIbKO MHXKEHEPHbIX CreunasibHoCTeln, HO Tak-
XKe COuManbHbIX W MCUXONOTMYECKUX, MOCKOSIbKY COBPEeMEHHble
06LLEeCTBEHHbIE HAYKWN B 3HAYUTENbHOM Mepe MCNOMb3yT annapar
aHanmsa 60nblWKnX gaHHbIX. LleHTpanbHy0 YacTb Kypca 3aHUMaeT
o6Cy>KaeHne 3aKoHa 60/bLIMX Yncen — yHAaMeHTaNbHOro 3aKo-
Ha NpMPOAbl, NMMEILLEro MaTteMaTnyecKylo hopmanmsauunto

B cooTBeTCTBMM C yKa3aHHbIMU LENSAMU B CTPYKType ydebHOro
Kypca «BeposiTHOCTb M CTaTUCTUKA» CpeaHel LIKOMbl Ha Yry6/1éH-
HOM YPOBHe BblAesieHbl OCHOBHbIE codep>KaTesibHble NnHUn: «Cny-
yaliHble COObITUS U BEPOATHOCTU» U «CriydaiiHble BEINUUHBLI N 3a-
KOH 60/bLUNX YnCes»

MOMMMO OCHOBHbIX SIMHUIA B KypC BKJ/IOYEHbl 3/1IEMEHTbI TEOPUU
rpad)oB 1 TEOPUM MHOXKECTB, HeobxoAMMble A5 MOHOLLEHHOro oc-



BOEHMS MaTepvasia faHHOro y4eGHOro Kypca M CMeXHbIX MaTema-
TUYECKNX YUYEBHbIX KYpCoB

Copep>kaHvie MMHUK «CriyyaiiHble cOBbITUS N BEPOSATHOCTU» CAy-
>KUT OCHOBOW A5t (hopMUpPOBaHUA MNpeAcTaBfeHUid 0 pacnpegesne-
HUW BEPOSITHOCTEN MeXay 3HAUEHUSAMU ClydYaliHbIX BE/IMUUH Bax-
HYl0 4YacTb B 3TOM COAEPXKATeNIbHOW JIMHMM 3aHUMAeT U3y4eHue
reoMeTpUYECKOro 1 6UHOMUA/IBHOTO pacnpenesieHnii 1 3HaKOMCTBO
C VX HenpepbIBHbLIMW aHajsioraMmm — roKasaTeslbHbIM U HopMasib-
HbIM pacnpefeneHnsMu

TeMmbl, CBA3aHHbIe C HeMpepbIBHLIMU CAyYaliHbIMU BE/IMHMHAMN
W pacnpegeneHusiM1, akUeHTUPYIT BHMMAaHMWE LUKOJIbHMKOB Ha
OMMCaHUN U U3YYEHUUN CITyUYaMHbIX SB/IEHUI C MOMOLLLH HEMpPepbIB-
HbIX (OyHKLUMIA. OCHOBHOE BHMMAHWe YAEsISieTCsl MokasaTesibHoMY
N HOPMa/IbHOMY pacrnpesesieHUsM

B Kypce npefycMaTprBaeTCs 03HAKOMUTENIbHOE U3YyUeHUe CBS3M
MeXay c/ydaliHbIMW BeIMYMHaMKW U OnucaHue 3Tol CBSA3W C Mo-
MOLLIbI0 KO3(h(hMLIMEHTA KOPPENSILUMN 1 €ro BbIGOPOUHOro aHasiora
3TN 3anemMeHTbl cogepXKaHUs pa3BuBatoT TeMy «[uarpammbl pacce-
MBaHUS», N3YYEHHYIO B OCHOBHOI LLKOSIE, U BO MHOFOM ONMPalTCs
Ha CBEAEHUS M3 KypcoB asirebpbl 1 reomMeTpumn

ELWE oanH 3NeMEHT COepXKaHMWs, KOTOpbI npeaiaraeTcs Ha 03-
HaKOMUTE/IbHOM YPOBHE — MOC/Ie10BATE/IbHOCTbL C/IyYaiHbIX Hesa-
BMCMMbIX COObITUIA, HACTyNawLWmX B e4MHNLY BpeMeHN O3HaKOM-
NIeHVe ¢ pacrpefesieHNeM BepPOSTHOCTEN KOSIMYecTBa TaKuxX CO6bI-
TWUIA HOCUT PasBUBALLNI XapaKTep U SIBASIETCA aKTyaslbHbIM /1S
Oyaywmx abUTypuUEHTOB, MOCTYMNalLWMX Ha yyebHble creymasibHo-
CTW, CBSI3aHHble C OO6LIECTBEHHbIMW HayKaMu, MCUXOSIOTUEN W
ynpasfieHneM

MECTO KYPCA B YYEBHOM MNAHE

B yuye6HOM niaHe Ha u3ydeHWe y4yeGHOro Kypca «BeposiTHOCTb
W CTaTUCTMKa» Ha yriy6/1EHHOM YpoBHE 0TBOAUTCA 1 yuebHbIl yac
B HeZesilo B TeYeHMEe KaxKAoro roga obyuyeHusi, Bcero 70 yyeGHbIX
yacoB

MNAHWUPYEMBIE MPEAMETHBIE PE3YAIbTATEl OCBOEHUS
MPUMEPHO/ PABOYEW MPOrPAMMbI
(MO TOAAM OBYYEHUA)

OcBoeHMe yuebHOro Kypca «BepoATHOCTb M CcTaTUCTMKa» Ha
YPOBHe cpeaHero o6Liero obpasoBaHUs JO/HKHO oGecreynBaTh [f0-
CTUXKEHME CrieayrwWmx MpeaMeTHbIX 06pa3oBaTesibHbIX pe3ysbTa-
TOB:



10 knacc

m CB0604HO OnMepupoBaTb MOHATUAMMU: rpad), NJIOCKUIA rpad), CBA3-
Hbli rpad, nNyTb B rpade, uenb, LUK/, OepeBo, CTeNeHb BepLuun-
Hbl, AepeBO C/y4YaliHOro aKCnepumeHTa

m CB0604HO ONEpMpoBaTb MOHATUAMMW: CAyYaliHbIi 3KCNEPUMEHT
(onbIT), cny4aiiHoe cobbITME, 3/IEMEHTAPHOE ClydariHoe cobbiThe
(anemeHTapHbIA MCX0A4) CAyYalHOro onbiTa; HaxoguTb BepOAT-
HOCTU CO6bITUI B OMNbITax C PABHOBO3MOXHbIMU 3/1eMEHTAPHbIMU
cobbITNAMU

mHaxoguTb 1 hopMynuposatb CO6LITUA: nepeceyeHue, 06beaN-
HEHWe AaHHbIX CO6bITUI, COObITME, MPOTUBOMOMOXKHOE AAHHO-
My; MCMN0MAb30BaTb Anarpammbl Jiinepa, KOOPAWHATHY Mps-
MY ONS pelleHns 3a4ad; nosib30BatbCs (OPMYJION CNOXKEHUSN
BEPOATHOCTEN 4151 BEPOATHOCTEN ABYX WU TPEX CAy4dalHbIX CO-
6bITWA

BOnepnpoBaTe MNOHATUAMU: YC/I0BHAA BEPOATHOCTb, YMHOXEHUe
BEPOATHOCTEN, He3aBUCUMbIE COObITUSA, AEPEBO C/IyYalHOro aKc-
nepuMeHTa; HaxoguTb BEPOATHOCTU COBGbITMI C MOMOLLbIO Mpa-
BMNa YMHOXXEHWUs, AepeBa C/lyyaiiHOro onbiTa, MCMoAb30BaTb
thopmyny nonHoM BepoATHOCTU, thopMyny Baiieca npu pelueHnn
3aga4; onpefenaTb He3aBUCMMOCTb CO6bITUI Mo opmyne v Mo
opraHusaumun cay4yaliHoro skcrnepmMeHTa

m[1pUMeHATb U3YYeHHble KOMOMHATOpPHble OPMYyNbl Af1A nepe-
UYNCNEHUA 3N1EMEHTOB MHOXECTB, 3/1IEMEHTapHbIX COObITUI Cny-
YaMHOro onbITa, PEeLLUeHUs 3aja4v No TeOPUM BEPOATHOCTE

6CB060AHO oOMnepupoBaTb MOHATUAMWU: OGUHAPHBLIA CcNy4YaiHbii
oMbIT (MCNbITAHUE), YCMEeX U Heyaada, He3aBUCUMbIE UCTIbITAHUS,
cepusi UCMbITaAHWUIA; HAX0AUTb BEPOATHOCTY COObITUIA: B CEPUN UC-
NbiITaHWA 40 NEepBOro ycrnexa; B cepun UcnbiTaHnn BepHynnn; B
onbITe, CBA3AHHOM CO C/lyYallHbIM BbI60POM K3 KOHEYHOW COBO-
KYyMHOCTU

6CB0o60AHO onepupoBaTb NOHATUAMU: cnyyaliHaa BenuyuHa, pac-
npegeneHne BEPOATHOCTeN, Anarpamma pacnpegesieHusi, 6uHap-
Has c/nyvariHas BeNnMuMHa, reoMeTpuyeckoe, BMHOMMabHOE pac-
npegeneHve

11 knacc

@®OnepnpoBaTh NOHATUSMW: COBMECTHOE pacrnpeaeneHne AByX Cy-
YalHbIX BENMYMH; WUCMNOMb30BaTb Tabsmuy COBMECTHOro pacrnpe-
OeNeHnst ABYX C/ly4alHbIX BENVUYMH ANS BblAENIEHUNSA pacrpege-
NeHNs Kaxkaol BesIMUMHBI, onpefaeneHns He3aBUCUMMOCTU Chy-
YyaliHbIX BEINYUH



m CB060AHO OMepupoBaTb MOHATMEM MaTeMaTM4ecKoro oXXugaHus
Cny4YaiiHOW BesMUUHBLI (pacnpepesieHns); MPUMEHSTb CBOMCTBa
MaTeMaTUYECKOr0 OXKMAAaHUA MNpPU peLLUeHMN 3afad; BblYMCNATb
MaTemaTM4yecKoe oXXnaaHne 6MHOMUA/IbHOIO0 U FEOMETPUYECKON0
pacnpegesieHuni

@®CB060AHO OMepupoBaTh MOHATUAMMW: AMCMepcusi, cTaHZapTHoe
OTKJ/IOHEHWE CNy4YaliHOl BESIMYMHbLI, MPUMEHSATbL CBOICTBa AuC-
nepcun cnydairiHoli BeNMUUHbI (pacnpegeneHns) npyu peLleHnmn
3ajay; BbIYUCNATb AUCMEPCUI0 U CTAHAAPTHOE OTK/IOHEHWE Teo-
METPUYECKOr0 U GUHOMMAsILHOIO pacnpeaeneHuia

B BbIUNCNIATE BbIGOPOYHbIE XapaKTEPUCTUKU MO AAaHHOW BbIGOPKe
M OUeHMBaTb XapaKTEPUCTUKN FeHepasibHOA COBOKYMHOCTU AaH-
HbIX MO BbIGOPOYHbLIM XapakTepucTukam OueHMBaTb BEPOSATHO-
CTW COGbLITUI 1 NPOBEPSATL MPOCTENLLME CTAaTUCTUYECKME TUMNOTe-
3bl, MOMIb3YSACb N3YYEHHbIMUW pacnpeaeneHnsaIMmn

COLEPXAHME YYEBHOTO KYPCA (MO TOAAM OBYYEHWA)

10 knacc

Mpady, cBA3HbIV rpad), Nyt B rpade: umkabl n uenu. CrteneHb
(BaneHTHOCTb) BepLUUHbI. Mpadbl Ha nsockocTy. JepeBbs.

CnyuvaiHble 3KcnepuMeHTbl (OMbITbl) M C/y4valiHble C06bITUA
DnemeHTapHble co6bITMA (McxoAbl). BepoATHOCTL criyyaiHoro co-
6bITNA. BAM30CTb YacTOThbl M BEPOATHOCTU CO6bITUI. ChnydaliHble
OMbITbl C PABHOBO3MOXXHbIMU 3/1EMEHTAPHbLIMU COBbITUAMMU

Onepauun Hag cobbITUAMU: NepeceveHue, 06beaMHEHNE, NPOTU-
BOMOJIOXKHble coObITUA [dunarpammbl Jinepa dopmyna cnoXkeHus
BEpPOSATHOCTEM

YcnoBHass BepoOATHOCTb. YMHOXeHWe BepoATHocTel. [JepeBo
c/ly4aiHOro akcnepmmeHta dopmysia rnosiHoi BeposaTHocTU dop-
Myna baiieca HesaBucumbie cobbITUSA

BuHapHbIli cny4daiHblii onbIT (MCAbITAHWE), YCMeX U Heydada.
HesaBucumbie mncnbiTaHna Cepusi HeE3aBUCUMMbIX MCMAbITAHUA [0
nepsoro ycnexa. NepectaHoBKM U hakTopuan. Ymcno coyetaHwii.
TpeyronbHUK Mackansa. ®opmyna 6MHomMa HbloToHa.

Cepus He3aBUCUMMbIX UCNbITaHU BepHynan CnydariHblii BbiGop
M3 KOHEYHOW COBOKYMHOCTU

CnyuvaiiHasa BenuunHa. PacnpegeneHue BeposTHocTel . [narpam-
Ma pacnpefeneHuss Onepauun Haj ciydaliHbiMy BenndnHamn bu-
HapHasa cnyyariHas BenuymHa. MNpumepbl pacripefesieHnii, B TOM
yucne reomeTpuyeckoe n BMHOMMaNbHoe



11 knacc

CoBMecTHOe pacrnpefernieHne AByx cryvariHbiX BeiMunH Hesasu-
CUMble cny4aliHble BeSIMYMHbI

MaTemaTnueckoe oXxXugaHuve c/yyaiiHol BesiM4mHbl (pacnpegerie-
HYA) [MpuMepbl NPUMEHEHUS MaTemMaTU4yecKoro oXXugaHusa (cTpa-
X0BaHue, noteped) MaTematnyeckoe oXugaHwe OMHAPHON cny-
YaiHOW BeNMYMHbLI. MaTemaTunyeckoe OXXuMAaHue CyMMbl Ccrydari-
HbIX BeNUYMH MaTemaTnyeckoe OXujaHve TFeoMeTPUYECKoro u
6MHOMMaIbHOro pacnpeaeneHui

[Auvcnepcma 1 ctaHAapTHOe OTKJ/IOHEHMWE CrlyyariHOl Be/IMUUHbI
(pacnipegenenuns) [Aucnepcus 6UHAPHOW CAy4YarHOA BeNYUHDI
MaTemaTnyeckoe OXXmgaHue NpousBeAEHUS U AUCMEPCUS CYMMbI
HEe3aBUCUMbIX CNyYalHbIX Be/IMYMH [ucnepcus v cTaH4apTHOE OT-
K/IOHEHVE 6UHOMMAaNbHOrO pacnpegeneHvs. Aucnepcns m cTaH-
[apTHOe OTK/IOHEHWE FeoMeTPUYecKoro pacnpegesnieHms

HepaBeHcTBO YUebbiléBa. Teopema UebbiléBa. Teopema BepHyn-
nn. 3akoH 60nbWwWKX uncen. BbI6GOPOYHbLIV MeTOA MCCrefoBaHUNA.
Bbi6opouHble xapakTepucTukm OLueHVBaHMe BEPOATHOCTU CO6bl-
TN MO BbI6OPOYHBIM AaHHbIM [poBepKa MPOCTerLNX rnnoTes c
MOMOLLbIO M3YYEHHbIX pacrnpeaeneHnii.

HenpepbiBHblE cny4vaiiHble BenuuuHbl  Mpumepbl  DYHKLUSA
NJI0THOCTU BEPOATHOCTU pacnpedeneHns PaBHoMepHoe pacnpege-
NeHVe n ero cBoilicTBa. 3afjayn, NpPUBOAALLME K MOKasaTe/lbHOMY
pacnpefeneHnio 3ajayun, NpPUBOASALLME K HOPMaibHOMY pacrpege-
neHuto. PyHKUMA MNMOTHOCTU BEPOATHOCTU MOKAa3aTesibHOro pac-
npegeneHns, yHKUNSA MAOTHOCTU BEPOATHOCTU HOPMasIbHOMO pac-
npegeneHns ®PyHKUUA N0THOCTU W CBOMCTBA HOPMasIbHOro pac-
npegeneHns

MocnenoBaTeNbHOCTb OAMHOYHbBIX HE3aBUCMMbIX COObITUI 3aga-
uuK, NpuBOAALLME K pacnpefeneHuvio MNyaccoHa

KoBapuaunsa aByx cryvariHbix BennumH. KoahduumneHT nnHel-
HO Kkoppensauun. CoBMeCTHble HabnogeHUs ABYX BefIMYMH. Bbl-
60POYHbIA KO3(h(hMUMEHT Koppensauun. Pasnnuune mexay /VHENR-
HOW CBA3bI0 N MPUYNHHO-CMIEACTBEHHON CBA3bI0 . JINHeHas perpec-
cusi, MeToA HaMMeHbLUMX KBaApaToB



3

ewnediodu senoged weHdawmdl|

HassaHune
pasgena (Tembl)
(KONnM4yecTBO 4Yacos)

3nemMeHTbl Teopumn
rpacos (3 u)

CnyuJaliHble ONbIThI,
cny4valiHble cob6bITUA
N BEpPOATHOCTU
co6bITUN

B

Onepauunn Hapg
MHO>ecTBamMmn un
cobbiTussMmM. Cnoxe-
HNEe N YMHOXXeHune
BEPOATHOCTEWN.
YcnoBHas BepoAT-
HOCTb. He3aBuUcUMbIe
cobbITUA

(CIL))

10 knacc (He meHee 35 u)

OcHoOBHOe cogep>aHue

pat, cBA3HbLIA rpad, npeacrasne-
Hue 3ajaun ¢ nomowblo rpada. Cre-
neHb (BaneHTHOCTb) BEPLUHBI.
MyTb B rpace. Llenn n ynknel. Mpa-
bl Ha nnockocTu. JepeBo cny4yamn-
HOro 3aKcnepumeHTa

CnyuvalHble 3KCMepuUMeHTbl (OMbIThbl)
N cny4alHble cobbiTUA. dnemeHTap-
Hble co6bITMA (MCX0Abl). BEpOATHOCTb
cnyvaiHoro co6biTuAa. BeposaTHocTM
CO6bITUA B ONbiTax C PaBHOBO3MOXK-
HbIMUW 3/1EMeHTapPHbIMU COBbLITUAMU

MepeceueHne, o6befUHEHUE MHO-
XeCcTB W co6bITUI, MPOTMBOMNOOX-
Hble cOo6bITUA. PopMysia C/OXKeEHUSRA
BEepPOATHOCTEN YcnoBHass BepoAT-
HOCTb. YMHOXeHWe BeposTHOCTEN.
dopMyna Yyc/ioBHOW BepoOsiITHOCTWU.

dopMyna MNOMHOW BepoOATHOCTWU.
dopmyna bBaleca. HesaBucumblie
cobblTUA

TEMATUYECKOE NNIAHWPOBAHWE YYEBHOTO KYPCA (MO FOJAM OBYYEHWSA)

OCHOBHblEe BUAbI AesATe/IbHOCTU 06yyalounxcs

MpepcTaBNATb 06beKTbl U CBA3U MeEXAY HUMU C
nomouiblo rpada, HaxoAUTb NYTU MeXAY BepLlu-
Hamu rpada.

BblgensaTb B rpade Uenn U LUKAbI.

CTpouTb AepeBO MO OMUCAHWUIO CAYyYaHOro onbl-
Ta, onucbiBaTh CAy4YyaHble cO6bITUA B TEPMUHAX
fepeBa.

PewaTb 3aja4yn ¢ nomowbio rpacos

BblfenaTb U ONUCbIBaTb CrydaiHble CO6bITUA B
cnyyaiHom onbiTe.

dopMynnpoBaTh YCM0BUA MPOBEAEHUS CRy4daii-
HOro onbiTa.

HaxoguTb BepPOSATHOCTM CO6LITUI B OnNbITax ¢
PaBHOBO3MOXHbLIMWU 3/1eMEHTAPHBIMU UCXOAaMM

Mcnonb3oBaTb guarpammbl Jiinepa u Bepbasnb-
HOoe onucaHue cobbITUIM NPU BbIMOTHEHUM onepa-
Unii Hag cobbiTMAMMN.

OuyeHnBaTb M3MeHeHWe BEPOATHOCTEeNW Co6bITUN
no mMepe HacTynaeHUs APYrux cob6bITUA B cny-
YyalHOM onbITe.

PewaTb 3agauun, B TOM Yucsie ¢ UCMNOSIb30BAHMEM
fepeBa cny4yalHoro onbiTa, (QOPMY C/OXKEHUA U
YMHOXEHNSA BEepoATHOCTe
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Sn1eMeHThbl
KOMOGUHATOPUKN
(€]

Cepuun nocneposa-
Te/ibHbIX UCMbITAHUNA.
NcnbiTaHna
BepHynnwu.
CnyyaliHblil BbIGOP
U3 KOHe4YHOoW
COBOKYMHOCTMU

6w

CnyuyaliHble
BE/INYUNHb

M pacnpegeneHus
(16 u)

Kom6uHaTopHOEe nNpaBu/0 YMHOXe-
HunA. lMepecTaHOBKN W dakTopuan.
Yucno coyeTaHuii. TpeyronbHUK
Mackana. ®opmyna 6uHoMa Hblo-
TOoHa

BuvHapHbIlA cnyyalHbIi onbiT (McC-
nbiTaHWe), ycnex m Heypava. Hesa-
BUCUMble UcnblTaHus. Cepusa Hesa-
BUCUMbIX WCNbITAHWIA [0 NepBOro
ycnexa. Cepusi He3aBUCUMbIX UCMbI-
TaHni BepHynnu. Cny4yanHbli Bbl-
60p M3 KOHEYHO COBOKYMHOCTMW.
MpakTuyeckass pa6oTta ¢ UCNOMb30-
BaHWEM 3/1eKTPOHHbIX Tabnuy,

CnyualiHaa BenuunHa. Pacnpepene-
Hue BeposATHoCTeli. Junarpamma pac-
npegeneHnsa. Onepauunun Haj cnydai-
HbIMUW BenMyunHamu. MNMpumepbl pac-
npeaeneHunii. buHapHasa cnydyanHas
BeNuYMHa. [eomeTpuyeckoe pacn-
pepeneHne. bBuHommanbHoe pacnpe-
neneHne. MatemaTtmyeckoe

PopmMynupoBaTb U J0Ka3biBaTb KOMGUHATOPHbIE
dhaKThbl.

Mcnonb3oBaTb NpPaBUo YMHOXEHUS, MU3YyUYeH-
Hble KOM6UHaTOPHbIe QOpPMYNbl AN Mepeyuncne-
HUS 3/1EMEHTOB Pas3/IMYHbIX MHOXECTB, B TOM
yncne 3fneMeHTapHbIX COObITUA B CcAyyYamHoOMm
onbiTe.

Monb3oBaTbcA GOPMYO U TpeyronbHUKOM Ma-
cKkans pns onpefeneHns vyucna coyeTaHuUil.
MpumMeHATb ¢GopMyny 6GuMHomMa HblToHa pAns
npeob6pasoBaHUs Bblpa>eHUN

Pa36nBaTb CNOXHble 3KCMEPUMEHTbl Ha OTAe/Nb-
Hble UcNbiTaHUSA.

PewaTtb 3agayn Ha NMOUCK BEpPOATHOCTel co6bl-
TUIA B cepuun MUCNbITaHUIi A0 MepBOro ycnexa u B
Cepuax uUcnblTaHWii BepHynnu, a TakXe B ONbl-
Tax co cnyyamHbIM BblIGOPOM M3 KOHEYHOW COBO-
KYMHOCTM C WUCNO/Mb30BAaHWEM KOMOGUHAaTOPHbIX
hakToB U hopmMyn, B TOM 4uc/le B Xo4e NpakTu-
yecko paboTbl C NPUMEHEHWEM CTaHAapTHbIX

PyHKLMNI

OcBauBaTb NOHATUSA: cnyyaliHas BeliMYMHa, pac-
npegesneHune, Tabnuua pacnpegeneHnsa, gnarpam-
Ma pacnpegeneHus.

HaxoouTb 3Ha4YeHUs CyMMbl UM MNpoOu3BefeHUS
cnyvYyamHbIX BETUYVUH.

CTpouTb GUHapHble pacnpegeneHnss no onuca-
HWI0O CO6bLITUIM B cny4YaliHbIX ONblTax.



ewnediodu senoged weHdawmdl|

Ha3BaHue
pasgena (Tembl)
(KosInyecTBO 4acoB)

OCcHOBHOE cogepykaHue

oKunpgaHue cnyvyamHoOW BeSIMUYMUHBI.
CoBMeCcTHOe pacnpefeneHve [ABYX
cnyJyariHblX BenMuYMH. HesaBucu-
Mble cfiyyaliHble Be/IM4UHbI. CBON-
cTBa MaTeMaTUUYeCKOro OXUAaHUs.
MaTemaTmnueckoe oxumagaHuve 6uHap-
HOW cny4yariHOW BenMYuHbLI. Marte-
MaTuyecKoe OXXuUaHUe reomeTpuye-
CKOro M 6UMHOMMAanNbLHOro pacnpege-
neHunii. Awncnepcus U cTaHpapTHoe
OTKNOHEeHMe. Oucnepcna 6UHapHON
cny4yaHoW BenuYuHbl. CBoOMCTBa
ancnepcuun. MaTemMaTMyecKoe 0XW-
faHWe nNpou3BefeHUss U aucnepcus
CYMMbl HE3aBUCUMbIX Ccry4daliHblX
BeNNYMH. [Aucnepcusa 6GUHOMMUANb-
HOro pacnpegeneHus.
MpakTuyeckass pa6ota ¢ UCNOMb30-
BaHWEM 3/1eKTPOHHbIX Tabnuy,

OCHOBHble BUAbI AesiTe/IbHOCTU 06yyatloumnxcs

CTpouTb 1 pacno3HaBaTb reomeTpuyeckoe n 6u-
HOMWanbHOe pacnpegeneHuns.

PewaTb 3aa4n Ha BblYnNC/eHNEe MaTeMaTU4eckKo-
ro oXXumgaHus.

CTpOUTb COBMECTHble pacnpefesneHUs.

M3yyaTb cBOiCTBA MaTeMaTUUYeCKOro 0XXungaHus.
PewaTb 3afa4m ¢ NOMOLLbI U3YYEeHHbIX CBONCTB.
Mo n3yyeHHbIM popMynaM HaxoAUTbL MaTeMaTu-
YecKMe 0XMAaHUA cyvYalHbIX BEIMYUH, UMeEO-
WKNX reoMmeTpnuyeckoe U 6MHOMMUANbHOE pacnpe-
feneHuns

OcBauBaTb MOHATUA: AWCNepcus, cTaHAaapTHoe
OTK/IOHEHWEe CAy4YalhHOW BeNNUYUHBDI.

HaxoauTb gucnepcuto no pacnpepeneHmnto.
MN3yyaTb cBOlicTBa gncnepcun.

Mo M3yyeHHbIM ¢dopMynaM HaxoAUTb Aucnep-
cuilo GUHOMMANbHOTO pacnpejeneHns, B TOM Ync-
Nne B X04e NpakKTuyeckon paboThbl
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11 knacc (He meHee 35 u)

Ha3sBaHue
pasgena (Tembl)
(KkonnyecTBO HYacoB)

3aKoH 601bWKNX
uucen
(5 4)

ONneMeHThbI
MaTemMaTMyecKom
CTaTUCTUKM

(6 4)

OCHOBHOE cogep>aHue

HepaBeHcTBO YebblwéBa. Teopema
YebblwéBa. Teopema bBepHynnnu.
3aKkoH 60nbwux 4Ymcen. Bbibopou-
HblAi MmeToA nUccnefoBaHUM.
MpakTnyeckas pa6oTa ¢ MCNOAb30-
BaHWEM 3/1eKTPOHHbIX Tabnuy,

FeHepanbHas COBOKYMHOCTb U CNy-
yaliHan Bbl6opka. 3HAKOMCTBO C Bbl-
GOPOUHBIMM XapaKTepuctukamm.
OueHKa cpefHero U gucnepcun re-
HepanbHO COBOKYMHOCTW C MOMO-
Wbl BbIGOPOUHBIX XapaKTEepUCTUK.
OueHVBaHMe BepOSATHOCTEN CO6bI-
TUA No Bbl6OpKeE.

CtaTuctuyeckas runotesa. MNposep-
Ka npocTelillnx runores ¢ MNomo-
LWibl0 CBOMCTB M3YUYeHHbIX pacnpegje-
neHnmn.

MpakTuyeckas pa6oTa ¢ UCNoNb30-
BaHWEM 3/1eKTPOHHbIX Tabnuy,

OCHOBHble BUAbI AEATENbHOCTM 06yvatomnxcs

Pas6bupaTtb foka3zaTenbCcTBA TEOPEM.
OcBanBaTb BbIGOPOYHbLIA MeTOA UccefoBaHWM, B
TOM 4Yucne B Xxofe NpPakKTUUYecKo paboTbl

OcBanBaTb MNOHATUA: TreHepasbHas COBOKYM-
HOCTb, Bbl6opKa, Bbl6OpOYHOE cpeaHee W Bbl6O-
poyHas gucnepcus.

BbluncnAaTb BbIGOPOUHbIEe XapakKTepuUcTUKM U Ha
MX OCHOBe OLEeHMUBaTb XapaKTepuUCTUKW TreHe-
panbHO COBOKYMHOCTMU.

OcBanBaTb MOHATUA: cTaTUCTMUYeCcKaa rmnoresa.
OueHMBaTb BEPOATHOCTb COGbITUI M NMpoBepATb
npoctelwne runoTesbl Ha OCHOBE BblGOPOYHBIX
[aHHbIX, B TOM 4Yuc/e B X0fe NpaKTMyeckol pa-
60Tbl



ewnediodu senoged weHdawmdl|

HassaHue

pasgena (Tembl)
(KoniMyecTBO 4HacoB)

HenpepbiBHble

cnyyaiiHble BeNN4un-
Hbl (pacnpegeneHus),

nokKasaTtesibHoOe
n HopmMassbHOe
pacnpegneneHmnsa
(49

PacnpegeneHne
MyaccoHa
(29

CBsA3b MeXxay
cnyyYyariHbIMUN
Be/IMYNHaMn

(6 w)

OcHOBHOe cogep>aHue

Mpumepbl HenpepbiBHbIX CcAy4vyamn-
HbIX BENIMUYUH. PYHKLNA NNOTHOCTH
BepoATHOCTU. PaBHOMepHOe pac-
npegeneHuve. NMpumepsl 3aga4y, Nnpu-
BOAAWMX K MNokKas3aTe/ibHOMY ” K
HOpManbHOMY pacnpegesieHUAM.
DYHKUMNA MNOTHOCTU BEPOATHOCTU
nokasartesibHOro pacnpegeneHuns.
DYHKUMNA MNOTHOCTU BEPOATHOCTU
HOpManbHOro pacnpepjesnieHns

MocnepoBaTeNnbHOCTb 0ANHOYHbIX
He3aBUCMMbIX CO6bITUIR. TMpumep
3ajayn, npusoasawen K pacnpege-
neHuo MyaccoHa.

MpakTuyeckas paboTa ¢ MCNONb30-
BaHMeM 3M1eKTPOHHbIX Tabnuy,

KoBapunauuna p[Byx cnyyaHbiX Be-
nmunH. KoapdpununeHnt koppens-
umn. CoBMecTHble HabnwgeHns
OBYX BeNMYMH. Bbl6GOPOUYHbLIA KO3 -
puuneHT Koppensauumn. Pasnnuune

OCHOBHbIEe BUAblI AEeATENbHOCTU 06yqa|ou.|,mxc;|

3HAKOMWUTbLCA MOHATUAMU: HenpepbiBHAs Cny-
YailHas BenMYMHa, HenpepbiBHOe pacnpepene-
Hue, PYHKLMA NNOTHOCTU BEPOSATHOCTMU.

HaxoouTb BepoATHOCTU CcO6bITUN
PYHKLUUN NNOTHOCTMK.

no paHHoOM

3HaAKOMUTLCA C MOHATUAMMW: NokKasaTesbHoOe pac-
npepeneHne, HopmasnbHoe pacnpegesneHue.

BblgensaTb No onucaHuio cryyaliHble BeIUUYUHDI,
pacnpefeneHHble Mo NoKasaTe/IbHOMY 3aKOHY, Mo

HOPManbHOMY 3aKOHY.

Pa36upaTb NpuvMepbl 3ajayvy, NpuMBOAALWMUX K NO-
KasaTe/lbHOMY pacnpefeneHni0o U K HOpMasbHO-

MYy pacnpegeneHuo

BblAensTb Mo onucaHuio cay4aliHoro onbiTa Be-
NINYUHBI, pacnpefenieHHble Mo 3aKoHY MyaccoHa.
PewaTb 3ajayun, B TOM 4uUC/ie B X0fe npakTmye-
CKOW paboTbl C MNPUMeEHEHWEM CTaHAapPTHbIX

PYHKLNA 3NeKTPOHHbIX Tabnuy,

OcBaunBaTb MOHATUA: KoBapuauus,

Koathpuyn-

eHT KOppensaummn, NuHenHas 3aBUCUMOCTb.
OueHMBaTb XapaKTep CBA3N MEXAY CAydYanHbIMK
BeNMUMHAMM, UCXOASE U3 MPUPOAbLI AaHHBLIX U Bbl-

UNCNEHHbIX XapaKTepuUcTuk.
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O6obweHne

M cuctemaTmsauns
3HaHUM

(11y4)

MeXAy J/INHelHOolW CcBA3b W NpU-
YNHHO-CNEACTBEHHOW cBA3bl. Jlu-
HellHas perpeccusa. lMMpakTuyeckas
pa6ota ¢ wWCNoNb30BaHWEM 3/1eK-
TPOHHbLIX Tabnuy

MpepcTaBneHne faHHbIX C MOMO-
Wbt Tabnuy v guarpamm, onuca-
TeNbHas cTaTUcTUKa, OMbITbl C paB-
HOBO3MOXHbIMU 3fleMeHTapHbIMMN
CO6bITUSAMU, BbIYUCIEHNE BEPOAT-
HOCTeli CcOoOGbITUIA C MNpPUMEHEHUEM
dopMyn wn rpaunyeckmx MeToLOB
(koopagnMHaTHaas npsMas, [Aepeso,
aAnarpamma Jinnepa), cnydaliHble
BE/INYMHBI U pacrnpejeneHns, maTte-
MaTuyeckoe OXupaHue cnydariHomn
BENINYMNHDbI

Mcnonb3oBaTb JuarpamMmbl paccemBaHus Ans
n3ob6paxKeHMss COBMECTHOro pacceMBaHWsA faH-
HbIX.

HaxoanTb KO3 (UUMEHTbl OCU AmarpaMmmbl, B
TOM 4YuC/le B X04e NMpaKTMUyeckoi paboTbl ¢ nNpu-
MeHeHMeM cTaHAapTHbIX QYHKLUNNA

MoBTOPATL M3y4YeHHOE WU BbiCTpamBaTb CUCTEMY
3HaHW
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