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denepanpHas paboyas mporpamMma IO ydeOHOMY mpeaMmery «MaremMaThKay
(6a3oBbIif ypoBeHB) (mpeaMeTHas o0acTh «MarteMaTnka ¥ HHPOPMATHKA») BKIFOYACT
HOSICHUTEIILHYIO 3aITUCKY, COJIepKaHHe 00yUeHMsI, TNIAHUPYEMbIC Pe3yJIbTaThl OCBOCHUS
IIPOTrpaMMBbI IT0 MaTeMaTHKe, TEMaTHYeCKOEe TUTAHNPOBAHHE.

[TosicHuTebHAS 3alMCKa OTpaXkaeT OOIIKE eI U 3314l N3YICHHS MaTEeMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHYCCKUX MPEINOChIIOK K €€ HM3YYCHHIO O0YJarolUMHKCH,
MECTO B CTPYKType y4eOHOro IUiaHa, a TakXe IMOAXOAbl K OTOOpY COIepIKaHwMs,
K OTPECIICHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpXKATEIbHbIC JIMHUU, KOTOPBIC
HpeJIaraloTesl ISl 00sI3aTeIbHOTO0 M3YYEHHUS B KaKJIOM KJIAacCe Ha YPOBHE CPEIIHETO
o0riero oOpa3oBaHws.

[IraHupyembie pe3yibTaThl OCBOSHHUS IMPOrpaMMbI 10 MAaTEMATHKE BKIIOYAIOT
JMYHOCTHBIC, METalpeIMETHBIC pPEe3yJIbTAaThl 3a BECh IMEPHOJ] OOYYCHHS Ha YPOBHE
CpemHero o0mero oopa3oBaHMs, a TAaKXKE MPEIAMETHBIC JTOCTHKCHHS O0YJaromerocs
3a KaXKIbIH TOJ] O0yICHHUS

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 MaTemMaTUKE Ha YpPOBHE CpeIHEro oOIero oopa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
NPENBABIAEMbIX K MaTEMaTHYECKOMY OO0pa30BaHUIO, W TPAIULUNA POCCUUCKOTO
oOpa3oBanus. Peanmusanusi mporpaMMmbl 1O MaTeMaTHKE OOCCIEYMBACT OBJIAJICHHC
KITFOUEBBIMA ~ KOMITCTCHIIUSIMK,  COCTaBJISIONIMMH  OCHOBY  JUII  CaMOPAa3BUTHS
¥ HEMNpPEephIBHOIO 00pa3oBaHUsl, IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO W
MO03HABATEILHOTO PA3BUTHUS TUYHOCTU 00YJArOITUXCS.

B mporpamme 1o MaremaTHKe y4TEHBI WACH W MOJoKeHus KoHIenuu pa3BUTHS
MaTemMaTudeckoro oopasoBanus B Poccuiickoit @eneparuu. B cooTBeTCTBHYM C HA3BaHUEM
KOHIIETIIIUK, MaTeMaThHdeckoe oOpa3oBaHUE JOJHKHO, B YaCTHOCTH, MPENOCTaBISTH
KOKJIOMY O0y4aromeMycsi BO3MOXKHOCTh JIOCTHKEHHUSI YPOBHSI MaTe€MaTUYECKUX 3HAHUM,
HEO0OXOIUMOTO JUIs JaJIbHEUIIeH YCIeIHON XKU3HU B oOmiecTBe. MIMeHHO Ha pelieHue
ATOM 3aJ1a4¥ HaIleJIeHa MPorpaMMa Mo MaTeMaTuke 6a30BOr0 YpOBHSI.

B smoxy mmudpoBoi TpaHcopmanuu Bcex cdep UeIOBEUECKOW esTeIbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 0a30Boii
MaTeMaTU4YeCKOW MOATOTOBKH. YK€ B IITKOJIE MAaTEMATHKA CIIY>KUT OTIOPHBIM MTPEIMETOM
JUISIT U3Yy4EHUS CMEXHBIX MJUCIUIUIMH, a B JKU3HU TIOCJE IIKOJBI peasbHOU
HEO0OXOIUMOCTHIO CTAHOBHUTCS HEMPEPHIBHOE 00pa30BaHME, YTO TPEOYeT MOJHOIICHHON
0a30Boii 0011€00pa30BaTEILHON IMOATOTOBKH, B TOM YHCIC W MaTeMaTHYeCKOW. DTO
OOyCIIOBJIEHO TE€M, YTO B HAIlM JHU PACTET YHUCIO CHEIUATBLHOCTEH, CBS3aHHBIX
C HETIOCPE/ICTBEHHBIM NMPUMEHEHUEM MAaTeMaTHKU: U B chepe SIKOHOMUKH, U B OU3HEce,
Y B TEXHOJIOTUYECKUX 00IACTSIX, M JaXKe B TyMaHUTApHBIX chepax. Takum oO6pazom, Kpyr
OOydJarImmXCcs, M KOTOPBIX MAaTeMaTWKa CTAHOBUTCS 3HAYMMBIM TIPEIMETOM,
CYIIECTBEHHO PACIIUPSIETCSI.
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[IpakTHueckass MOJE3HOCTh MAaTEMaTUKU OOYCIOBJIEHA TEM, YTO €€ MpPeAMETOM
ABISIOTCS (DyHIaMEHTaJIbHBIE CTPYKTYPhI HAILIErO0 MUpA: MPOCTPAHCTBEHHBIE (YOPMBI U
KOJIMYECTBEHHbIC OTHOIIEHHUS OT MPOCTEUIINX, YCBAaUBAEMbIX B HEMOCPEACTBEHHOM
OMBITE, JO JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX JUIS Pa3BUTHUS HAYYHBIX H
TEXHOJIOTUYECKUX uJeh. be3 KOHKpEeTHhIX MaTeMaTHYeCKUX 3HAHUW 3aTpyJHEHO
NOHUMAHUE TMPUHIUIIOB YCTPOWCTBA W HCIOJb30BAHUS COBPEMEHHON TEXHHKH,
BOCIIpUSITHE M HWHTEpOpETalus pPasHOOOpa3HOM COLMAIBHOM, HSKOHOMHUYECKOMH,
noMuTHYEeCKON  uHpopMmanmu, Manod(pQpeKkTBHa TOBCEIHEBHAs  MpPaKTHYECKas
nesaTenbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HH MPUXOIUTCS BBITOJHATH IOCTATOYHO
CJIO’KHBIE Pacy€Thl U COCTABJIATH HECTIOXKHBIC alTOPUTMBI, HAXOAUTh HYXHBIE (OPMYJIbI
U TPUMEHATh WX, BIAJETh MPAKTUICCKUMU NPHEMAMU T€OMETPUUECKUX HU3MEpPEHUN H
MOCTPOCHUM, YWUTaTh WH(OpPMAIUIO, TPEICTABICHHYIO B BHUIY TaOJHI], IHarpamm
U TpaduKOB, XUTh B YCIOBUSAX HEONPEACIEHHOCTH W TMOHUMATh BEPOSTHOCTHBIM
XapakTep CIy4alHbIX COOBITUH.

OAHOBpPEMEHHO C paclIupeHHEM cdep MPUMEHEHUS] MAaTEMAaTUKU B COBPEMEHHOM
obuiecTBe BCE 0Oo0Jiee Ba)XHbIM CTAaHOBHUTCS MaTEMaTHYECKUN CTUJIb MBILUICHHUS,
NPOSABIIIOIIMICS B ONpeNeNEéHHbIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHUs
MaTE€MaTUKU B apceHaj NMPUEMOB W METOJOB MBIIUICHUS YEJIOBEKAa E€CTECTBEHHBIM
00pa30M BKJIIOYAIOTCS MHIYKIMS U JACIYKIHs, 00001EHNEe U KOHKPETU3alusl, aHaIu3 U
CUHTE3, KjaccudUKalus U cucTeMaTu3aius, abcTparupoBanue u aHainorusi. OObEeKTHI
MaTEeMaTUYeCKNX YMO3aKJIIOYEHUHM, TMpaBuja WX KOHCTPYMPOBAHMS PACKPBHIBAIOT
MEXaHHU3M  JIOTUYECKHUX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIPAOOTKE  yMEHUs
dbopMyIrpoBaTh, OOOCHOBBIBATH M JIOKA3bIBaTh CYXKACHUS, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOE MbIIUIeHHE. MaTemMaTuke NpUHAAJIEKUT Beayllas pojib B (OpMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTbl MBIIUIEHUS W BOCHUTAaHUM YMEHHUI J€iCTBOBAThH
M0 3aJIaHHBIM AJIFOPUTMaM, COBEPLIEHCTBOBAaTh M3BECTHBIE U KOHCTPYHPOBATH HOBBIE.
B mporecce pemieHuss 3amad — OCHOBHOM Yy4eOHOM JIESITEIBHOCTM Ha ypOKax
MaTEMaTHUKH — Pa3BUBAIOTCS TBOPYECKAs U MPUKIIATHAS CTOPOHBI MBIITUICHHUS.

OOyuyeHue maTeMaTUKe JAET BO3MOXXHOCTh Pa3BHBATh y OOYYAIOLIMXCS TOYHYIO,
palMoHaIbHYI0O U MH(POPMATUBHYIO peyb, YMEHHE OTOUpaTh HauboJiee MOAXOJAIINE
S3BIKOBBIC, CHMBOJUYECKHE, TpauuecKue CpencTBa I BBIPAKEHUS CYXKICHUA H
HArJIAIHOTO UX MPEACTABICHHUS.

HeoOxoaumMbpIM KOMITOHEHTOM OOIIeH KylIbTYphl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIETCA 0011lee 3HAKOMCTBO C METO/IaMU MO3HAHUS IEUCTBUTEIILHOCTH, MPECTaBICHUE
O TpeIMeTe W METOJIe MAaTEeMaTUKH, €ro OTJIMYUS OT METOJIOB €CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX TPUMEHCHHUS MATEMaTHUKHU Uil PEIICHUS
HAy4YHBIX U MPUKIATHBIX 3a/1a4. TakuMm 00pa3oM, MaTeMaTH4Ieckoe 00pa3oBaHUE BHOCUT
CBOM BKJIaJ B (pOpMUPOBaHUE OOIIEH KYIbTYPhI YEJIOBEKA.

N3yueHne MareMaTWKH CHOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO 4YEJIOBEKa,
MOHUMAHUIO KPAacOThl U HUBSIIECTBA MaTEMaTHYECKUX PACCYKICHHH, BOCIPHUSTHIO
reOMEeTpPUYECKUX POpPM, YCBOCHHUIO HI€U CUMMETPHH.
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[IpuopuretHpiMu 1ensmu ooyuenuss matematuke B 10—11 kmaccax Ha 6azoBoMm
YPOBHE SIBIISIFOTCSI:

(dopMHUpOBaHUE IIEHTPAILHBIX MaTEMAaTHUCCKHX IOHATHH (YUCIIO, BEIWYHHA,
reoMeTpuyeckas Qurypa, IepeMeHHas, BEPOSTHOCTh, (YHKIIHS), OOCCIICUNBAIOIINX
MIPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHUs 00y4aIolUXCs;

MOABEJCHUE OOYyYaIOMMXCSl Ha JIOCTYMHOM JJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYXKAIOIIEro MUpA, MOHUMAaHUE MATEMAaTUKU KakK 4acTH
o01Iel KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE WHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW OOyuaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHM, KPUTUUYHOCTH MBIILICHUS,
MHTEpeca K U3YYCHUIO MAaTEMATUKU;

dbopmupoBanue GYHKIMOHATBHOM MAaTeMaTHYE€CKOM TIpaMOTHOCTU: YMEHUSA
pacmo3HaBaTb MaTeMaTHYECKHUE aCMEeKThl B PEATbHBIX JKU3HEHHBIX CHUTYaIUsIX
U TpH U3YYCHHHM JPYyIHMX YyYEeOHBIX TIPEAMETOB, TPOSBIICHHS 3aBUCHUMOCTEH W
3aKOHOMEPHOCTEH, (OpMyIUpOBaTh HX Ha SA3bIKE MaTEMaTUKH U  CO3/aBaTh
MaTeMaTUYeCKHe MOJIEJN, TPUMEHSITh OCBOCHHBIM MAaTeMaTHMYECKU  armapar
JUTSL PEIIeHUs TPAaKTHKO-OPUEHTUPOBAHHBIX 3a1ad, WHTEPIPETHUPOBATH W OIICHUBATH
MOJTYYEHHBIC PE3YIIbTATHI.

OCHOBHBIMHM JIMHUSMH cojepxaHus Marematuku B 10-11 kjmaccax sIBISIIOTCS:
«Yucna ¥ BbIUMCICHUA», «ANreOpa» («AnreOpanyecKue BBIPAKCHUA», «YPAaBHCHUS U
HepaBeHCTBa»), «Havaya mareMatndeckoro anammsa», «I'eomerpus» («I'eomeTpuueckue
(GUrypbl 1 uUX CBOWCTBa», «V3MEepeHHE T€OMETPHUYSCKUX BEIUYHHY»), «BeposSTHOCTh M
CTaTUCTHKa». JlaHHBIE JMHUU Pa3BUBAIOTCS MMapajuIeNIbHO, KaXaash B COOTBETCTBUU
C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJ[HA OT JIPYroi, a B TECHOM KOHTAaKTe
u B3aumojneucTBuu. Kpome »5TOro, ux o0O0BEAUHSAET JOTHYECKas COCTaBJISIOIIas,
TPaJAUIIMOHHO MPUCYIIAas MATEMATUKE W TIPOHU3BIBAIOIIAS] BCE MATEMATUUECKHUE KYPChI U
conepkarenbubie TuHUU. ChopmymupoBannoe B PI'OC COO tpeboBaHuEe «BlajcHUE
METOJaMU JI0Ka3aTeJIbCTB, AJITOPUTMAMH PEIICHUS 3a1ad, yYMeHue (HOpMyJIUpOBaAThH
OTIpE/ICNICHHs, aKCMOMBl M TEOpPEMBI, MPUMEHATh WX, MPOBOJAUTH JIOKA3aTeIbHbIE
pacCyKIeHus B XOJle¢ pelIeHHs 3aJauy» OTHOCUTCA KO BCeM Y4YeOHBIM Kypcam, a
dbopMUpOBaHUE JIOTHYECKUX YMEHUU pachpeaessieTcsi Mo BCeM TrojaM OoOy4deHUs
Ha YpOBHE CPEIHEro 00111ero o0pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO MaremaTuka sBISETCS 00s3aTCIbHBIM MPEIMETOM
Ha JJaHHOM ypoBHe oOpa3oBanus. [IporpamMmoil 1o MareMaTuke NpeaycMaTpuBacTCs
u3ydyeHue ydeOHoro mnpeaMera «MaremaTuka» B paMKax TpEX YueOHBIX KYpPCOB:
«Anrebpa W Havala MaTeMaThueckoro aHanmza», «['eomerpusi», «BeposSTHOCTh U
cratucThKa». MOopMUpOBaHUE JOTHYECKUX YMEHHM OCYIIECTBIISETCS HA MPOTSHKECHUU
BCeX JIeT oOydeHUs Ha YpOBHE CpeIHero oOiiero oOpa3oBaHUsI, a JIEMEHTHI JIOTUKU
BKJIFOUAIOTCS B COJICPKAHUE BCEX HA3BAHHBIX BHINIEC YIEOHBIX KYPCOB.

O011iee yucino 4yacoB, peKOMEHIOBAHHBIX ISl U3ydeHus maTtemMaTuku — 340 yacos:
B 10 xmacce — 170 wacoB (5 yacoB B Hememo), B 11 kimacce — 170 gacoB (5 uacos
B HEJIEIIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

HBY‘-ICHI/IC MATCMAaTUKH Ha YPOBHC OCHOBHOI'O 06IH€FO O6p&30BaHHH HAIIPaBJICHO
Ha AOCTHIKCHHUC 06y‘IaIOHII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W IIPCAMCTHBIX
06pa30BaT€JII)HI>IX PE3YJIbTATOB OCBOCHHUA y‘l€6HOFO npecameTa.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare n3ydeHHs MaTeMAaTHKH HA YPOBHE CpPEIHETO O0Iero oopa3oBaHUs
y oby4arorerocst OyayT copMUpOBaHBI CICIYIOMINE TUIHOCTHBIC PE3YIIbTATHI:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c()OPMHUPOBAHHOCTh TPAXKJAHCKOW TMO3UIMU OOYYAIOIIErocsi Kak AaKTUBHOIO H
OTBETCTBEHHOT0 4JIEHA POCCHICKOTrO OOIIECTBA, MPEIACTABIECHHE O MaTeMaTHYECKUX
OCHOBax ()YHKIHOHUPOBAHUS PA3IUUYHBIX CTPYKTYD, SIBICHUH, TPOLEAYP TPAKIAHCKOIO
oOtecTBa (BBIOOPHI, OMPOCH! M JIPYroe), YMEHHE B3aMMOJCHCTBOBATh C COIMALHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKUIUAMHU U HA3HAYEHUEM,

2) MaTPHUOTHYECKOT0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKOM TIpakJAaHCKOW HMACHTUYHOCTH, YBaKCHUS
K MPOIUIOMY W HACTOSIIEMY POCCHUMCKOM MATEMAaTHUKHA, LEHHOCTHOE OTHOIIEHHE
K JOCTHMKEHUSIM POCCHMCKUX MAaT€MaTHKOB M POCCUHMCKOW MaTEMaTHYECKOW IIKOJIbI,
HCIIOJIb30BaHUE ATUX JOCTHKEHUH B IPYTUX HAyKax, TEXHOJOTHIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMSI:

OCO3HAHHME JIYXOBHBIX IIEHHOCTEH POCCHUUCKOr0 Haponaa, CcPOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IIOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKM M JACSTEIbHOCTHIO YUEHOIr0, OCO3HAHUE JMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHUME K MHUPY, BKIKOUYAsA OCTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIeHUN, PacCyKIACHUM, BOCIPUUMYUBOCTH
K MAaTEMATUYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) dpuznyeckoro BoCIUTAHNS:

c(OPMUPOBAHHOCTh YMECHHS TPHUMEHSTh MaTeMaTHYECKHWE 3HAHHS B HHTEPECax
3I0pOBOTO M 0Oe30macHoro obpas3a >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3M0pOBBIO  (3M0POBOC IHTAHHME, COAJAHCUPOBAHHBIA PEKHM 3aHATHH W OTIbIXA,
perynsipHas pu3ndeckass akTUBHOCTH), (PU3NUYECKOE COBEPIIICHCTBOBAHUE TIPU 3aHATHUSIX
CIIOPTHBHO-03I0POBHTEIHHON JEATEIILHOCTHIO;

6) Tpy10BOIr0 BOCIIHTAHMSI:
TOTOBHOCTh K TPYHY, OCO3HaHHE IIEHHOCTH TPYAOIIOOMS, UHTEPEC K PazInYHBIM
chepam mpodeccHOHANIBHON NEATEeIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U €

7
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NPWIOKCHUSIMA, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccuu
¥ PEaTM30BBIBATH COOCTBCHHBIC >KM3HCHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 00pa30BaHUIO U CaMOOOPA30BAaHHMIO HA MPOTSDKCHUU BCEH KHU3HH,
TOTOBHOCTh K aKTUBHOMY yJaCTHIO B PCIICHUU MPAKTHYCCKUX 337a4 MAaTeMaTHYCCKOM
HaIpPaBJICHHOCTH,

7) 3K0JI0rM4eCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTH 3KOJOTHYCCKOW KYJIbTYPHI, TOHUMAHKUE BIMSHHS COIUATBHO-
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M COIUAIBHOM Cpefibl, 0CO3HAHUE
r100aJbHOTO XapakTepa OJKOJOTUYECKUX MPOOJIEeM, OpHEHTAllUs Ha MPUMEHEHHE
MaTEeMAaTHYeCKUX 3HAHWHA JJIs pEelIeHHUs 3aJad B OO0JacTH OKPYKAIOIIEH Cpeisl,
TUTAHUPOBAHUE TIOCTYITKOB M OIEHKH MX BO3MOXKHBIX ITOCJICICTBUN TSI OKPYXKAIOIICH
Cpenpl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKH U OOLIECTBEHHON NPAKTUKH, TOHUMAHUE MATEMaTUYECKOM HAyKH Kak
cepbl YeI0BEUECKON ACSITENLHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU JJISl Pa3BUTHUS
LIMBWIN3ALMK, OBJAJCHUE S3bIKOM MAaTEMaTUKM M MaTEMaTU4YECKOM KyJIbTYpOu
KaK  CpEACTBOM  IIO3HAHUS  MHpPA, TOTOBHOCTH  OCYILECTBISITh  IPOEKTHYIO
U UCCJEI0BATENbCKYIO AEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBOeHUS TPOrpaMMbl 10 MaTEMAaTHKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi y oOydaromierocsi 0ynyr chopMUpPOBaHbl METANpPEIMETHBIE PE3YNIbTaTHhI,
XapaKTePU3YyIOIINeCsS OBJAJCHHEM YHUBEPCAJIbHBIMH IMO3HABATEILHBIMU JICHCTBHUSIMU,
VHUBEPCATbHBIMA ~ KOMMYHHKATUBHBIMH  JCHCTBUSIMH W YHUBEPCAITbHBIMHU
PETYIATUBHBIMU JACHCTBUSMU.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
ba3oBbie 1oruvyeckue 1eMCcTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEMaTHUYECKUX
OOBEKTOB, MOHATHH, OTHOUICHHM MEXIy MOHSITHSIMH, (OPMYIHPOBATh OINpEHCTICHHUS
NOHATHUM, YCTAHABIIMBAaTh CYLIECTBEHHBIM NPU3HAK KJIacCU(UKALMKM, OCHOBAHMSI
11 00001LEHUS U CPAaBHEHUS, KPUTEPUU IIPOBOMMOTrO aHAIN3a,

BOCIIPUHUMATh, (POPMYIIMPOBATH U MPEOOPa30BBIBATH CY)KJICHUS: YTBEPAUTEIbHbBIC
U OTpULIATEIIbHbIC, €IMHUYHbIC, YACTHBIE U OOIIME, YCIOBHBIE,

BBISIBJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHUBOPEUUs
B (akrax, [aHHbIX, HaOMIOACHUSX W YTBEPXKACHUSX, Npeajaratb KpUTEPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIENaTh BBIBOJIbI C HCIIOIb30BAHNEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
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MPOBOJUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPIKICHHIA
(mpsiMble ¥ OT IPOTHBHOIO), BBICTPAMBATh APTyMEHTAIMIO, MPHUBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBHIBO/IBI;

BBIOMPATH CIIOCO0 pelreHust yueOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus1, BEIOMpaTh HanboJee MOAXOISMIINN ¢ YIETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBarejbcKue TeiCTBHS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENLCKUN WHCTPYMEHT TIO3HAHUA,
dbopMynHpoOBaThH BOIPOCH], (UKCUPYIOITUE MPOTUBOPEUHE, MPoOIeMy, YCTaHABINBATH
MCKOMOE U IaHHOE, JOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHEHUE;

MPOBOANTH CAMOCTOSTEILHO CIUTAHUPOBAHHBIA JKCICPUMEHT, HWCCICIOBAHNEC
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, SBIICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX Ty 00beKTaMH, SIBJICHUSIMH, IIPOIIECCAMU;

CaMOCTOSATENIbHO  (OPMYIMPOBATh OOOOIIEHUST U BBIBOABI 10 pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOEHHUS, HCCIEIOBaHMS, OICHUBATh JIOCTOBEPHOCTh MOJNYYEHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 00OOILIECHHI;

POrHO3UPOBATh BO3MOXKHOE pPa3BUTHUE IIpollecca, a TakKe BBIIBUTATH
MIPETIOIO0XKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmei:

BBISBIIATH AeUIIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS OTBETA Ha BOIIPOC
U JUTS pEIICHUS 3aa4H,

BBIOMpATh WH(OPMAIIMIO W3 HWCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CHUCTEeMaTU3UPOBaTh M WHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX BHIOB U (HOpM
MIPE/ICTABIICHNUS,

CTPYKTYpPHpPOBaTh HMHGPOPMAILIMIO, TPEACTaBIATh €€ B pPa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh TpadUyECcKH;

OIICHUBATh HAJEXKHOCTh MHGOPMAIIMU IO CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM
KpUTEpHsIM, CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

BOCIPUHUMATh U (OPMYIMPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUAMHU
Hu ncjsiMu O6H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbLIpa>XaTb CBOIO TOUKY 3PCHHA B YCTHBIX U
IMNUCBbMCHHBIX TCKCTAX, AAaBAaTbhb IMOSACHCHUA 110 XOAY PCUICHUA 3aJa4, KOMMCHTHPOBATH
IIOJIy4YECHHBIN pe3yJIbTar,

B XoAe OOCYXIeHHUs 3a7aBaThb BOIPOCHI IO CYIIECTBY OOCYXJAaeMOW TEMBbI,
npoOJieMbl, pelraeMoi 3ajaud, BbICKA3bIBaTh HJCH, HAIICJICHHBbIC HAa TOWCK pelIeHu,
COIIOCTAaBJIATb CBOM CYXACHHUA C CYXIACHUAMHU JOPYyIrux YIYACTHHUKOB JIHMaJIOra,
OOHapyXUBaTh Pa3JInuMe U CXOJCTBO MO3UIUH, B KOPPEKTHOU Popme hopMyIrpoBaTh
pasHorjiaCvs, CBOU BO3PAKCHUA,

MNpCACTABIATL PE3YJIbTAaTbl PCHICHUA 3aJa4d, OKCICPUMCHTA, HCCICAOBAHUA],
IPOEKTa, CaMOCTOATENbHO BbIOMpaTh (opmar BBICTYIJIGHHS C Y4ETOM 3ajad
NPE3eHTalU U 0COOEHHOCTEN ayTUTOPHH.
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PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
CaMOOpFaHI/BaHHﬂ:

COCTABJIITD IJIAH, aJITOPUTM PCIICHUA 3ada1H, BI>I6I/IpaTI> CII0CO0 peuicHu:A € y‘IéTOM
HMCIOIMUXCA PCCYpCOB H COOCTBEHHBIX BO?)MO)KHOCTGI‘/’I, APryMmCcHTUPOBATL H
KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, YMOLMOHAIbHBIN HHTE/VIEKT:

BJIaJIETh HABBIKAMH IIO3HABATEIHFHOW PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX
NEHUCTBUM W MBICIMTEIbHBIX IPOLIECCOB, HUX PE3YyJbTaTOB, BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTpPOJISI Npolecca MU pe3yibTaTa pElIeHHs MaTeMaTU4ecKOu
3aJauH;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHHH 3a/ayH,
BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pEe3yJbTaTa LIEIM M YCJIOBHSIM, OOBSICHATH MHPUYHUHBI
JOCTUKEHUS UM HEAOCTHXKEHUSI PE3YIIbTATOB I€ATEIbHOCTH, HAXOIUTh OIIMOKY, AaBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1eATEJIbHOCTD:

IOHMMATh U UCII0JIb30BaTh MPEUMYILIECTBA KOMaHIHOW U MHIMBUYaIbHON pabOThI
OpU peUleHUH Y4eOHbIX 3a4ay, HPUHUMATh II€JIb COBMECTHOM JE€ATENbHOCTH,
IUIAHUPOBATh OpPraHMU3allMl0 COBMECTHOW paloThl, pachpenessTb BHIbI padoT,
JIOTOBapUBaThCs, OOCYXKAaTh NPOLECC W pe3ysibTar padoThl, 00001AaTh MHEHHUS
HECKOJIBKUX JIFOJICH,

y4acTBOBaTh B TPYHNOBBIX (opmax pabotel (0OCYyKIcHHS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» U HHBIC), BBIMOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH CBOU
JEHCTBUS C APYTUMU YJI€HAMHM KOMAaH/]Ibl, OEHUBATh KAU€CTBO CBOETO BKJIa/Aa B OOLIMIA
IPOAYKT MO KpUTEPUAM, CHOPMYITUPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUSI.

IMPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yiabTaThl OCBOSHMS IPOrpaMMbl 0 MaTeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus MPEACTaBIEHBI IO TOJaM O0ydeHHS
B paMKax OTAEJBHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3feiax MpOrpaMMbI
110 MaTeMaTHKe.
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OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIINCKA

VYuebnslil kKypc «Anredpa ¥ Hayaida MaTeMaTHYECKOTO aHAJIM3a» SBISIETCS OTHUM
U3 HamOoJee 3HAUYMMBIX B IPOrpaMMe CpeaHEro oOIIero oOpa3oBaHUs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH OOecleuYrBaeT MHCTPYMEHTAIbHYIO Oa3y Al U3Y4EHHs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JpYrod CTOpOHBI, (OPMUPYET JIOTHYECKOE
U a0CTpaKTHOE MBbIIIJIEHHE OOY4YaloIMXCsl HAa YPOBHE, HEOOXOIUMOM JMJii OCBOCHHUS
y4eOHBIX KypCcOB MH(OpMAaTHKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH. B pamkax
yuyeOHOro kypca «Anrebpa ¥ Havajla MaTEMaTHYECKOrO aHaiu3a» oO0ydaroluecs
OBJIa/IEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HAYKH, KOTOpas (popMynupyeT cBou
JOCTUKEHUS] B MAaTEMAaTUUYECKOI opme.

VYueOHblil Kypc anreOpbl 1 Ha4all MATEMAaTHYECKOr0 aHaIn3a 3aKJaJblBAET OCHOBY
JUIA YCIICIIHOTO OBJIQJICHUsA 3aKOHAMM (PU3UKM, XUMHUH, OHOJIOTMM, MOHUMAHMS
OCHOBHBIX  TEHJEHUMUWA HKOHOMUKHM M  OOIIECTBEHHOW  KU3HH, IO3BOJIAET
OPUEHTUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJB30BaTh UX B IOBCEIHEBHOW JXM3HU. B TOXe BpeMms OBIIaJicHUE
aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMH MaTEMaTUYECKHUMH KOHCTPYKLHSIMHU Pa3BUBAECT
YMEHUE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHUHHOCTH YTBEPXKIACHUS,
UCIIOJIb30BaTh O0OOLIEHWE M KOHKPETH3alMio, a0CTparupoBaHUE W aHAJIOTHIO,
(bopMHUpYET KpeaTUBHOE U KPUTUUECKOE MbILIIEHHE. B X0/1€ n3ydyeHus anreOpbl 1 Havas
MaTeMaTHYECKOIr0 aHajn3a Ha ypOBHE CpelHEero obmiero oOpa3oBaHUsl OOydaroluecs
MOJIY4alOT HOBBIA ONBIT pPEUICHUS! MPUKIAAHBIX 337a4, CAMOCTOSATEILHOIO MOCTPOEHUS
MaTEMaTUYeCKUX MOJEJIEH pealbHbIX CUTyalMd M HHTEPHPETALMU IOJYyYEHHBIX
PELICHUI, 3HAKOMATCA ¢ NPUMEPAMH MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE,
HAyKe U B UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITHSIMU U KX aBTOPaMHU.

VYyebHblii Kypc aireOpbl W Hayal MaTeMaTH4YeCKOro aHaiau3a oOjagaeT
3HAUUTEIbHBIM BOCIHUTATEIbHBIM TOTEHIMATIOM, KOTOPBI pealn3yercs Kak uepes
y4eOHBII MaTepHa, CloCOOCTBYIOIIMK (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenupuKky ydyeOHOW NesITeTbHOCTH, TpPeOyIoIel CaMOCTOSTEILHOCTH,
aKKypaTHOCTH, HPOAODKUTENBHON KOHIIEHTPAlMM BHUMAaHUA M OTBETCTBEHHOCTH
32 MOJIYYEHHBIN Pe3ysbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HayalaM MaTEeMaTHUYECKOro aHaju3a
JIKUT JIEATETbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType nporpaMmsl 1o anreOpe U HayaiaMm aHajn3a BhIACIAIOTCS CIEAYIOIIne
COJIEPIKATEIIbHO-METOIMYECKre JUHUM: «Yucia u  BbIUUCIHCHUS», «DYHKIUU U
rpadpukn», «YpaBHEHHMs M HepaBeHCTBa», «Hauama wmaTemaTnueckoro aHaimza»,
«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEpPKATEIBbHO-METOANYECKUE JIMHUU
U3Yy4aloTCsd Ha NPOTSHKEHHM JABYX JIET OOy4YeHUsT Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHusA, €CTECTBEHHO JOMOJHSIS APYT ApYyra M MOCTENEHHO HACBIIASICh HOBBIMU
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TeMaMu | paznenamu. JlaHHBIA ydeOHBIH KypC SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BbenuHsAeT B cebe comepikaHhe HECKOJbKHMX MaTeMaTHUYeCKHX AMCIMILIUH. anredpa,
TPUTOHOMETPHS, MAaTEMATHUECKUI aHaJIN3, TEOPHUsI MHOKECTB U Apyrue. Ilo mepe Toro
Kak oOydJaromuecs OBJIQJIEBalOT BCE 0Oojee MIMPOKUM MATEMaTUYECKUM alllaparoM,
y HHUX TIOCIEIOBaTEIbHO (OPMHUPYETCS U COBEPLICHCTBYETCSI YMEHHUE CTPOMTH
MaTEMaTUYECKyl0) MOJEIb pPEAJIbHOM CHUTyaluHd, IPHUMEHSTh 3HAHMS, IOJNyYCHHBIC
B y4eOHOM Kypce «AnreOpa M Hadaja MaTEMaTHYECKOIO aHalu3a», JJIs pelIeHus
CaMOCTOATENFHO  CQOPMYIMPOBAHHOW  MaTeMaTHYEeCKOW  3aJadd, a  3aTeM
WMHTEPIPETUPOBATh MOJYYEHHBIN pPE3yJIbTaT.

CopnepxxarenbHO-MEeTOAUYECKass JIMHUS «YKclia W BBIYUCICHHS» 3aBEpIIAcT
(OpMHUpPOBAaHME HABBIKOB HCHOJIb30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO HAa yYpOBHE OCHOBHOIo oOmiero oopaszoBanus. Ha ypoBHe cpemHero ooOiiero
o0pa3oBaHusl 0c000€ BHUMaHUE yAensercs (OpMUPOBAHUIO MPOYHBIX BEIYUCIUTEIBHBIX
HABBIKOB, BKJIIOYAIONIMX B €0 HCHOJIb30BaHWE pA3JIMUHBIX (QOpM  3amucu
JEHUCTBUTEIBLHOIO YKCIIA, YMEHHUE PAallMOHAIBHO BBINOJIHATE JEHCTBUS C HUMH, AENIATh
NPUKUIKY, OUEHUBaTh pe3yabTaT. OOydaroumecs MoxydaroT HABBIKM HPUOIMKEHHBIX
BBIUMCJICHU, BBIIIOJHEHUS JEMCTBUM C YMCIIaMH, 3alMCAHHBIMU B CTaHJIApTHOH (opMme,
VICITOJIb30BaHUSI MaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUIM.

ConmepxkarenpHast  JMHMSIT ~ «YpaBHEHUSI M HEPABEHCTBA»  pealM3yercs
Ha MPOTSHKEHUM BCETO OOYYEHMsS] Ha YPOBHE CPEOHEro OOLIero oOpa3oBaHMs, MMOCKOJIBbKY
B K&XKIOM pasieiie INporpaMMbl IPEIYCMOTPEHO PEIIEHHME COOTBETCTBYIOIMX 3aad.
OOyyaromuecsi OBJIAJIEBAIOT PA3NIMYHBIMA METOJAMH PEIICHUS LENbIX, PALMOHAIBHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX, JOrapu(PMUUYECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpaBeHCTB U uX cucreM. [lorydeHHbIe yMEHHUS UCTIONB3YIOTCS IPU UCCIIEA0BAHUM (PYHKITUIA
C TOMOLIBI0 NPOW3BOAHOM, PEIICHUM MPHUKIAAHBIX 3a4ad M 3aJa4 Ha HAxXOXKIECHUE
HauOOJBIIMX W HaUMEHbIIMX 3HaueHud ¢yHKIMW. JlaHHas coaepkarenbHas JIMHUS
BKJIIOUaeT B ce0sl Takke (POPMUPOBAHME YMEHHMI BBINOJIHATH Pacu€Thl MO (hopMmysam,
npeoOpa3oBaHusl LENbIX, PAUMOHAIBHBIX, HPPAUMOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBIDOKEHUM, a TaKXKE BBIPAKEHHI, COACPKANMX CTENeHU W Jorapudmbl. braromaps
W3YYEHUIO  anreOpaMyeckoro  Martepuajia  MPOUCXOAWUT  JajbHEWIIee  pa3BUTHE
ANITOPUTMUYECKOTO W a0CTPAKTHOTO MBIIUICHUSI OOydJaronmxcs, (pOpMUPYIOTCS HaBBIKU
JETYKTUBHBIX PACCY)KICHUM, padOThl C CHUMBOJBHBIMU (popMamu, TpeaCTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEN B BHJIE PABEHCTB M HEpPaBEHCTB. AJreOpa mpeasiaraer
3 deKTUBHbIE HTHCTPYMEHTBI IJIs1 PEIICHUs IPAKTHUECKUX U €CTECTBEHHO-HAy4YHbIX 3a]ad,
HArJIsTHO JEMOHCTPUPYET CBOM BOBMOKHOCTH KaK SI3bIKA HAYKU.

CopepxxarenbHo-MeTOoqUYeCKass  JTUHUA  «DYHKUMU U TpapuKW»  TECHO
NEeperieTaeTcsl ¢ IPYruMu JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  MOCIENOBAaTEIbHOCTh  HM3Y4EHMS  Marepuana. V3ydeHHWe  CTENEHHOM,
MOKAa3aTeJIbHOM, JOrapu@MUUYECKOl U TPUTOHOMETPUUYECKUX (PYHKIIMI, UX CBOWCTB U
rpauKoB, HCMOJb30BaHME (YHKIMN AJid pelieHus 3afad M3 JAPYrux y4eOHBIX
IIPEIMETOB M PEAILHOM KU3HU TECHO CBA3AHO KAaK C MAaTEMAaTHYECKUM aHAIM30M, TaK U
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C peleHueM ypaBHEHHM W HepaBeHCTB. [Ipu 3TOM OOmbIIOe BHUMAHUE YAETSETCS
(GhOpMHUPOBAHUIO YMEHHS BBIpaXaTh (HOPMyJaMH 3aBUCHMOCTH MEXIY Ppa3IMdHBIMHU
BEJIMUYMHAMH, HCCIENOBATh MOJIyYCHHbIE (PYHKIUHU, CTPOUTH UX rpaduku. Matepuan
COJIEpKATEJIbHOM JIMHUM HalleJIeH Ha pPa3BUTHE YMEHUN WU HaBBIKOB, IMO3BOJISIONIUX
BBIPKATh 3aBUCHMOCTH MEXKIY BEIMUYMHAMH B Pa3IMIHON (GopMme: aHATUTHIECCKOMH,
rpaduueckoii u cioBecHoil. Ero nu3ydenue cnocoOCTByeT pa3BUTHIO allTOPUTMUUYECKOTO
MBIILJIEHUS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxxatenpHas JauHUA «Hauama MaTeMaTHYecKOro aHaau3a» MO3BOJISET
CYIIECTBEHHO PAaCIIUPUTh KPYr Kak MaTEeMaTHYECKUX, TaK W MPUKIATHBIX 3a/ad,
JOCTYIHBIX OO0YyYalolMMCs, Yy KOTOPBIX MOSBISIETCS BO3MOXKHOCTb HCCIIEOBaTh U
cTpouTh Tpaduku (QyHKIHMH, ONpEeAenaTh UX HauOOJBIINE W HAaWMEHBIINE 3HAYCHUS,
BBIYUCIIATh IUIOHMAAM (PUryp u oO0BEMBI TeJ, HAXOAUTh CKOPOCTA M YCKOPEHHUS
npoueccoB. ConepkarenbHas JIMHHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS
MaTeMaTUYECKUX MOJIENIEd pEANbHBIX CUTYyalWuid, HAXOXKICHUS HAWIY4IIEero PEIIeHUs
B MPUKIAAHBIX, B TOM YHCIE COLUUAIBHO-DKOHOMUYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHU MATEMaTHYECKOTO aHajiu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTMYECKOTO W KPEAaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MaTeMaTHKM B HAayKe, TEXHUKE U MCKYCCTBE.
OOyuaromuecs: y3HalOT O BBIIAIOIIUXCSA pe3yJbTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUSA
MaTEeMaTHUKHU KaK HAyKH, U UX aBTOpax.

ConepxxaTeabHO-METOANYECKAsT JUHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM
MOCBSAIIICHA DJIEMEHTAM TEOPUHM MHOXKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTWKH U TMpenjaraloT Haubosee
YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONIUN BCE pa3fieiibl MAaTEMAaTUKH U €€ MPHUIIOKEHUH,
OHM CBSI3BIBAIOT pa3Hble MaTeMaTHUYECKHE IUCHUIUIMHBI B eauHoe Ilenoe. [loatomy
Ba)KHO JaTh BO3MOXKHOCTh 00 y4aroIIEMYyCsl TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHOM MAaTEMATHUKHU U UCIIOJIb30BATh €0 JJIsl BEIPAXKEHUS CBOUX MBICIIEH.

B yuebHOM Kypce «Anrebpa u Hayajla MAaTEeMaTHYECKOTO aHaN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMAaTHUYECKOTO MOJEIHUPOBAHUSI, KOTOPBIC MPU3BAHBI CPOPMUPOBATH
HaBBIKM ITOCTPOEHUSI MOJEIIEW pPEaJIbHbIX CUTyalWl, WCCICIOBAaHUS 3TUX MOJEIEH
C TIOMOIIBIO ammapaTa aireOpbl W MaTeMaTUYeCKOro aHajdnu3a W HHTEPIPETAINH
MOJYYEHHBIX pEe3yJabTaToB. Takue 3alaHusi BIUIETEHbl B KaXAblii W3 pa3liesioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepHall Y4eOHOro Kypca IIHMPOKO HCIHOJIBb3YeTCs
JUTSL pellieHus TPUKIAAHBIX 3anad. [lpu pemeHun peambHBIX MPAKTUYECKHX 3a/1a4
oOydaromuecs: pa3BUBAIOT HAOMIOAATEIBHOCTh, YMEHHE HAXOJHWTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, WCMOIB30BATh AHAJIOTHUIO, 0000mMAaTh W KOHKPETU3UPOBATH
npobnemy. JlesTenbHOCTh 10 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 337a4
OpPraHM3yeTCsl B MPOIECCE M3YYCHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YECKOro aHaIn3a».

OO6riee 9ucIo 4acoB, pEKOMEHAOBAHHBIX JIJIsl M3y4eHHs yueOHOro Kypca «Asredpa
¥ Hayaja MareMaTthdeckoro anammsa», — 170 gacos: B 10 kimacce — 68 yacos (2 udaca
B Henenmo), B 11 kimacce —102 ygaca (3 yaca B Hezelmo).
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denepanbHas paboyas nporpamma | MatemaTtuka. 10-11 kinaccer (6a30BbIii ypOBEHB)
COILEPKAHUE OBYUYEHUSA

10 KJIACC
Yucaa 1 BBIYMCICHUSA

Pannonanehple umncna. OOBIKHOBEHHbIE M JAECATUYHBIE JpoOH, IPOLEHTHI,
OecKOHEYHbIE TIepUoANYEcKUe IpooH. ApupMeTHIecKUue ONepauy ¢ paluoHaIbHBIMU
YUCIaMH, peoOpa30BaHUs YUCIOBBIX BbIpakeHUW. [Iprumenenue qpoOeil U MpoLeHTOB
JUISL peIEHUs IPUKIIAJAHBIX 3a7a4 U3 Pa3JINYHbIX OTPAciel 3HAHUU U peabHOU KU3HMU.

JlelictBuTenbHble  yuchaa.  PanuoHanpHble W MppalMOHAIBHBIE — YHCIIA.
ApudmeTnueckue omnepanuu ¢ JEHCTBUTEIBHBIMH  4ucCIaMd. [IpuOmmkEHHbIE
BBIYMCJICHUS, IIPABWIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenb c nenbiM nokaszarenem. CrangaptHas (opma 3amucu AEHCTBUTENBHOIO
yucia. Mcnonp3oBaHue MOAXOAAIIEH (OpMBbI 3amUCH  JACHCTBUTEIBHBIX YHUCEN
JUISL peLIEHUS TPAKTUYECKUX 3a]a4 U IPEJCTaBICHUSI TAHHBIX.

ApudmeTnueckuil KOpeHb HaTypaJbHOU cTeneHH. J(efcTBUs ¢ apupMETHUECKUMU
KOPHSIMU HaTypaJbHOW CTEIICHMU.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABECHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE PE0OPa30BaHUSI.

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUYECKUE (POPMYJIBL.

VYpaBHeHne, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
WUHTEPBAJIOB.

Pemenue uenbix U JpoOHO-pallMOHANIBHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPaBHEHU U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEHIEHUIO MATEMATUYECKUX 3a/1a4 U 3a1a4
U3 pa3IMYHbIX 00JIaCTe HAYKU U peaibHOM KU3HHU.

DOyHKuMU U TPaduku

OyHkius, cnocoObl 3agaHus ¢yHkuuu. I'paduk QyHkuuu. BzaumHo oOpaTHbIe
b yHKIIUN.

OOnacTh ompeaeneHUs: M MHOXKECTBO 3HaueHu Qynkuuu. Hymu ¢yHkmm.
[TpoMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (pyHKIUS C HaTypaJbHbBIM W LEJbIM IOKa3areneMm. EE cBoiicTBa u
rpadux. CoiicTBa 1 rpaduK KOpPHS N-Oi CTEMEHHU.

Tpuronomerpudeckas OKpyKHOCTb, OIPEEICHUE TPUTOHOMETPUUECKUX () YHKIUN
YHUCJIOBOTO apryMeHTa.

Hauyajsa MaTeMaTH4YeCcKOro aHajn3a
IMocaemoBaTenbHOCTH, CHOCOOBI 3amaHMs IOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
MIOCJIEIOBATEILHOCTH.
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Apudmernueckass U TeoMmeTpuueckas mporpeccuu. beckoHeuHO yObIBaromias
reomerpudeckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOM
nporpeccuu. @opmyra CI0KHBIX IPOLEHTOB. Vcnoap30BaHUE IPOrPECCUN IS PELLICHUS
pealIbHBIX 3a7a4 MPUKJIAJHOTO XapakTepa.

MHoKecTBa M JIOTMKA
MHoXecTBO, omepanud HaJ MHOXecTBamu. Jluarpammbsl Diinepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO ammapara Uil ONUCAHUSA PEealbHbIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUU 3a7a4 U3 IPYrUX y4eOHBIX TIPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia v BBIYUCICHUS
HatypanbHbie u 1ienbie uncina. [Ipu3Haky 1eIUMMOCTH HENbIX YUCE.
CreneHb ¢ pallMOHAIBHBIM TTOKa3areneM. CBOKWCTBA CTEIIEHH.
Jlorapudwm uncna. JleciTHUHBIE U HaTypaIbHbIEC JTOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIPAKEHUM, COAEPKAIIMX JTOTapU(PMBI.

[IpeobpazoBaHne BBIpAKECHHH, COAEPKAIIMX CTENEHHM C  palUOHAJIbHBIM
MMOKa3aTeJIeM.

[IpruMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHble YpaBHEHUS Y HEPABEHCTBA.

Jlorapudmudeckre ypaBHECHUS U HEPABEHCTBA.

Cucrembl JIMHEWHBIX YpaBHEHUW. PelleHnMe NpUKIaAHBIX 3aJad C MOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucreMbl M1 COBOKYITHOCTH PAllMOHAIBHBIX YPaBHEHUW U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEUICHUI0O MATEMAaTHYECKUX
3aJlay U 3a7a4 U3 Pa3IuyHbIX 00J1acTel HAYKU U peaTbHON KU3HHU.

@Oyukuuu U rpaguku

Oynkimus. [lepuonnyeckue ¢yakuuu. IIpomMexyTku MOHOTOHHOCTH (PYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbombiee n HauMeHbllee 3HaueHue (QyHKIUU
Ha MPOMEXYTKE.

Tpuronomerpuyeckue PyHKIINH, UX CBONCTBA U TpaduKu.

[TokazarenbHas U norapupmMuyeckas GyHKIUU, UX CBOMCTBA U IPAPUKH.

Hcnonb3oBanue rpagukoB GyHKITUHN 711 pEIICHHS YPAaBHEHUN U JIMHCUHBIX CUCTEM.

Hcnons3zoBanne rpapukoB (GYHKIUN A0S  HCCIEJOBAHHUA  TPOLIECCOB U
3aBUCHMOCTEH, KOTOPHIE BO3HHMKAIOT MPH pEIICHWW 3adad M3 JPYruxX Yy4eOHBIX
MPEIMETOB U PEAIILHON KU3HMU.

Havana maTreMaTH4eCKOro aHajausa
HenpepoiBabie dhyHKITMNA. MeTOx MHTEPBAJIOB JIJIsl PEIICHNS HEPABEHCTB.
[TpouzBoHast GyHKIMHU. ['eOMETpUUECKUNA U PU3UUESCKUN CMBICI TPOU3BOIHOM.
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[IpousBoaHble 37eMEHTapHBIX (YHKIMA. DOPMYIbI HAXOXKJEHUS TPOU3BOIHOM
CYMMBI, IPOU3BEICHHUS U YACTHOTO (PYHKIIHIA.

[lpumeHeHne mPOM3BOMHOM K HCCIENOBAHMIO (YHKIMA HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoxxneHne HaubobIero 1 HaMMEHBIIIETo 3HaUeHHsT (PYHKIIMH Ha OTPE3Ke.

[TpumeHeHne mpou3BOIHOM AJIsI HAXOKACHHS HAMITYUIIETO PEIICHUS B TPUKIATHBIX
3ajiauax, sl ONpeeIeHNUs CKOPOCTH MpoIiecca, 3aJaHHOro (hOpMYIOi WK rpaduKoM.

[lepBooOpa3znas. Tabiuia mepBooOpPa3HbBIX.

WuTerpan, ero reometpuueckuil U gusndeckuii cMbIci. Beruucienue mHTerpana
o ¢hopmyine Hprorona—JleiiOnura.

IMPEAMETHBIE PE3YJIbTATDBI

K xoniry oOyuenus B 10 ki1acce 00y4aroniuiicst MoJyduT CIASAYIOIINE MPEIMETHBIC
pE3yNbTATHI:

Yucsia ¥ BBIYMCTICHUA:

OIIEpUPOBATh NOHITUSIMU: PAllMOHATIbHOE U IEHCTBUTEILHOE YUCII0, OOBIKHOBEHHAS
U J€CSITUYHAs ApOoOb, MPOLICHTHI,

BBINOJIHATD apu(METUUYECKUE ONEpalu C PAllMOHAIBHBIMU U JIEHCTBUTEIbHBIMU
YU CIIaMU;

BBINIOJIHATH MPUOJIMKEHHBIE BBIYMCIICHHMS], UCTIOJIb3Ysl PABUIIA OKPYTJICHHUS], 1€TaTh
MIPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHUN;

ONepUpOBaTh MOHATUSIMH. CTENEHb C LEJIbIM MOKa3aTeseM, cTaHaapTHas (opma
3alMCU  JEHUCTBUTENBHOTO YHMCHA, KOPEHb HATYpPaJIbHOM CTEIEHH, MCIOJIb30BaTh
HOJIXOAAIIYI0 OpPMY 3aIUCH JEHCTBUTENIBHBIX YUCE [T peLIeHUs MPAaKTUYECKUX 3a7a4
U NIPEJCTABICHUS TaHHBIX;

ONEPUPOBATH TMOHATUAMU. CHHYC, KOCHHYC W TAaHI'€HC IPOM3BOJBHOIO YIIA,
UCIIOJIb30BaTh 3allUCh MPOM3BOJIBHOTO yrila 4epe3 OOpaTHbIE TPUTOHOMETPUUYECKUE

byHKIIUN.

YpaBHeHUS U HEPABEHCTBA!

ONIEPUPOBATH MOHATUSAMM. TOXIECTBO, YpaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIbHOE, HPPALMOHAIBHOEC YPaBHEHHME, HEPABEHCTBO, TPUIOHOMETPUYECKOE
YPaBHEHHUE;

BBIMOJIHATh IIPEOOpPa30BaHUA TPUTOHOMETPHUUECKHX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBITIOJIHATh ~ MPeoOpa3oBaHMs IENbIX, PAUOHAIBHBIX W  HPPaAMOHAIBHBIX
BBIPDA)KECHUM M pellaTh OCHOBHBIE THUIIBI LIEJBIX, PALMOHAIBHBIX U HppalMOHAIbHBIX
YPaBHEHUW U HEPABEHCTB,;

IIPUMEHATh YPaBHEHUS W HEPABEHCTBA Ul PELICHHs MATEMaTHYECKUX 3a7ad U
3aJ1a4 U3 Pa3IMuHbIX 00JIaCTel HAYKU U peaIbHON KU3HH;

MOJIETIMPOBATh pealibHble CUTYyallMHd Ha S3bIKE aireOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA II0 YCJIOBUIO 3a1a4M, UCCIEAOBATH IIOCTPOCHHBIE MOJIEIU
C CTIOJIb30BAHKUEM armapara ajareOphl.
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DyHKIMU U TPAPUKH:

ONEepUpPOBaTh TMOHATUSMU: (PYHKLHUA, CHOcoObl 3anaHus (GYHKUUH, OO0IaCTh
OIpeNieJICHUs] U MHOXKECTBO 3HaueHUI (QyHKIUH, rpaduK yHKIMH, B3aUMHO 00 paTHBIE
byHKIINH;

ONEepUPOBATh TMOHATUSAMHU. YETHOCTh M HEYETHOCTh (DYHKUMM, HYIH (DYHKIIUH,
IIPOMEKYTKHU 3HAKOITOCTOSTHCTBA,

UCII0JIb30BaTh Tpaduku GYHKIUN SISl pelIeHUs] YPaBHEHUIA;

CTPOUTh M 4YUTaTh TpaduKu JWMHEWHON (YHKIMH, KBaApaTUYHOU (YHKIHUH,
CTETIEHHOM (PYHKIIMU C TENBIM TTOKa3aTeleM,

UCIONB30BaTh Tpaduku (PyHKIUN U1 UCCIETOBAHMS MPOILIECCOB U 3aBUCUMOCTEN
IpU PEIICHUU 337ad U3 JPYruX y4eOHBIX MPEIMETOB M PEaJbHOM >KU3HU, BHIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEXK]y BEIMUNHAMU.

Hauyana MaTeMaTH4ecKOro aHajIu3a:

ONEepHpPOBaTh  TOHATUSIMH.  TOCIEAOBATENbHOCTh,  apudmeTrhyeckas U
reoMeTpudecKasi Iporpeccuy;

OTIEPHPOBATH MOHATHAMU: 0ECKOHEYHO YOBbIBAIOIIAsi TeOMETpUIECKas Mporpeccus,
cyMMa O€CKOHEUHO yOBIBAOUIEH r€OMETPUUECKON MPOrpeccuu;

3a/1aBaTh MOCJIE0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMUY;

UCIOJb30BaTh CBOWMCTBA IIOCIENOBAaTENIBHOCTEM M MPOrPECcCHil Uil peLICHUs
peanbHBIX 3aau MPUKIATHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA.
ONEPUPOBATH MOHATUSIMH. MHOKECTBO, ONIEPALIUH HAJl MHOKECTBAMMU;
HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIA armapar Uil OINUCAHUS PEabHBIX
MIPOIIECCOB U SIBIICHUM, TIPH PEIICHHUH 3a]1a4 13 APYTrUX YIeOHBIX MPEAMETOB,;
ONEPUPOBATH MOHSATHUIMHU: OMIPEAECTICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTRO.

K xoniry oOyuenus B 11 ki1acce 00yqaroniuiics: MoOJyduT CIACAYIOIINE MPEIMETHBIC
pe3yabTaThI:

Yucia 1 BLIYUCTIEHUS S

ONEpPUPOBATH MOHATUSIMH. HATYPAIbHOE, 1EJI0€ YHCIIO, MCIOIb30BaTh IMPU3HAKU
JIEJIMMOCTH 1IEJIBIX YHCEJI, PA3JI0KEHUE YHCJIa HAa MPOCTHIE MHOXUTEIN ISl PEIICHUS
3ajau4,

ONEPUPOBATH MOHATHEM: CTEIICHb C PAIMOHAIBHBIM MMOKA3aTEJIEM;

OTEpUPOBATh TOHATHUSAMU. JIOTapudM 4YHCTA, ACCATUYHBIE W HATypaJbHBIC
JorapuQMsl.

YpaBHEHUS U HEPABEHCTBA!

NPUMEHSITh CBOMCTBA CTENEHU IJIs MPeoOpa3oBaHUsl BBIPAXKEHHUH, OMEPUPOBATH
MOHSTUAMU: TOKa3aTeIbHOE YPAaBHEHHWE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THIIBI
[TIOKA3aTEIbHbBIX YPABHECHUN U HEPABEHCTB;

BBITIOJIHATH MPE00Pa30BaHUsI BBIPAXKEHUH, COAEPKAIIUX JIOTapru(MBbl, OTIEpUpOBaThH
HNOHATUSIMU: JIOTApU(PMHUYECKOE YPAaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIE THUIIbI

17



denepanbHas paboyas nporpamma | MatemaTtuka. 10-11 kinaccer (6a30BbIii ypOBEHB)

Jorapu(MUIECKUX YPaBHCHUM U HEPABEHCTB;

HaXOJIUTh PEUICHHS MTPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATH TMOHATHSMU. CHCTEMAa JIMHEWHBIX YPaBHEHHU U €€ pelieHue,
HCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUW [IJIs1 PELICHUS MPAKTUYECKUX 3a]1aY;

HaxOJIUTh PELICHUS MPOCTEUIINX CHUCTEM U COBOKYNHOCTEW palMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB,;

MOJICTUPOBATh pEabHbIC CUTYallUM Ha SI3bIKE alreOphl, COCTABIIATH BBIPAKECHHUS,
YPaBHEHUSI, HEPABEHCTBA U CHUCTEMBI MO YCJIOBHIO 3aJ1a4d, UCCIEI0BaTh MOCTPOEHHBIC
MOJIEJIM C UCIIOJIb30BAHUEM ammapara ajareOphi.

DyHKUMH U TPAPUKH:

OIIEpUPOBATh MOHATUSAMU: NepruoaAnYecKas QyHKIHS, IPOMEKYTKH MOHOTOHHOCTH
(GYHKUMM, TOYKH OSKCTpeMyMma (YHKIHMHM, HauOOJIblIee M HAaWMEHbIIEE 3HAYEHUS
(GYHKUMM HA MPOMEXYTKE, MCIIOJIb30BaTh UX JJISl UCCIENOBaHUA (PYHKIMH, 33JaHHOU
rpaduxom;

ONepUpoBaTh  MOHATUSAMHU. TpaduKU  IOKA3aTEIbHOM,  JIOrapu(MHUECKOM
U TPUTOHOMETPUYECKUX (PYHKUUH, M300pakaTh MX HA KOOPAMHATHOW IJIOCKOCTH H
MCITIOJIb30BaTh JJIS PEIICHHS] YPAaBHEHUI U HEPABEHCTB,;

n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX YypaBHEHUI
Y UCIIOJIb30BATh UX JJI PEIIEHUSI CUCTEMBI JINHEWHBIX YPABHEHUMH;

HCTIOB30BaTh rpaduku QYHKIUN 171 UCCIEA0BAaHUS MPOILIECCOB M 3aBUCUMOCTEH
U3 IPYruX y4eOHbIX TUCLUILIUH.

Hayajia MmaTeMaTu4eCcKOro aHajau3a:

OMEepUpPOBATh TMOHATUSAMU. HENpepbiBHAS (YHKIUSA, TMPOU3BOJAHAS (YHKIIHH,
UCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3WYECKUIl CMBICI MPOU3BOIHON JUIsl PELICHHUS
3a/1ad4,

HaXOJHUTh TMPOU3BOAHBIC JJIEMEHTAPHBIX (DYHKIUM, BBIYUCISATH MPOU3BOHBIC
CYMMBI, IPOU3BEICHUSI, YaCTHOTO () YHKIIHIA,

WCTIOJB30BaTh MPOU3BOJHYIO ISl MCCiienoBaHUs (YHKIIMU HAa MOHOTOHHOCTH
¥ DKCTPEMYMBI, IPUMEHSTh PE3YAbTAThI UCCIIEOBAHUS K TTOCTPOCHHIO TPa(UKOB;

UCIIOJIb30BATh  IMPOM3BOJAHYIO  JUII  HAXOXKACHUS  HAWIYYIIEr0  PELICHUS
B MPUKJIAJIHBIX, B TOM YHMCJIE COUAIBHO-D)KOHOMUYECKUX, 33/1a4ax;

OTIEpUPOBATH MOHATUAMU: TIepBOOOpa3Hasl U UHTETpajl, TOHUMATh TEOMETPUUCCKUN
U (pU3nUecKuil CMBICT UHTErpaia;

HaxXOJIUTh TIEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIMM, BBIUUCIATH HHTErpa
o ¢opmyne Herotona—Jleitoauna;

pelmarb NPUKIAAHBIE 33aJa4d, B TOM YHMCJIE COLHMAJIbHO-DKOHOMUYECKOTO U
(bu3HUecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOT0 aHAIN3a.
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10 KJIACC
HammenoBanue pasnena | KonnmdecTso OcHOBHOE cofepKaHue OcHOBHBIE BU/IBI JEATENBHOCTH
(TembI) Kypca 4acoB o0ygaromuxcs
MHOk€eCTBa palliOHAIbHBIX 14 MHOXeCTBO, Onepaluu Hcnonb3oBaTh TEOPETUKO-

U IEMCTBUTENBHBIX YUCEIL.
PanronanbHble YpaBHEHUS U
HEpPaBEHCTBA

HaJl MHOXeCTBaMu. JluarpaMmmebl
Ditnepa—BenHa.

Partmonanshubie uncia. OOBIKHOBEHHBIE
U JIECSITUYHBIC IPOOU, MPOIIECHTHI,
OECKOHEUHbIE TIEPUOIUIECKUE TPOOH.
ApudmMeTnyeckue onepamnmuu

C pallMOHAIBHBIMU YHCJIAMHU,
npeoOpa3oBaHUs YHCIIOBBIX
BbIpakeHui. [Ipumenenue apobeit u
MPOLICHTOB JIJIs1 PEILICHUS TPUKIIATHBIX
3a/1a4 U3 PA3NMYHBIX OTPACIIEH 3HAHUM
Y PEANIbHOW KU3HH.

JlericTBUTEIIBHBIEC YHCIIA.
PanimonanbHbie 1 UppallMOHAJIbHbBIC
gucia. ApupMeTuiecKue orneparun

C JEUCTBUTEIIbHBIMU YHCIIAMHU.
[TpubnmxEHHbIC BRIYMCICHUS, TTPABUIIA
OKpYTJICHUS, TPUKUIKA U OIICHKA
pe3yibpTara BbIYMCICHUMN.

MHOKECTBEHHBIN armapaT

JUTSL OTIMCAHUSI X014 PEIICHUS
MaTEeMaTUYECKHX 3aJ1ad, a TAKXKe
pEATBbHBIX MPOIECCOB U SIBJICHUH,

IIPU PEIICHUH 3aJ]1a4 U3 APYTrux
y4€OHBIX ITPEAMETOB.

OnepupoBatb NOHATUSIMH
palMOHAIBLHOE YUCIIO, JEUCTBUTEIBHOE
YHUCI0, OOBIKHOBEHHAS APOOH,
JECATUYHAS P00k, TIPOIEHTHI.
BbInoJaHATH apudMeTHIeCKue
orepalyu ¢ palroHaIbLHBIMU U
NEHCTBUTEILHBIMHU YHCIIAMU,;
pUOTNKEHHBIC BBIYUCIICHHUSI,
UCIIOJB3Ys MPaBUIa OKPYTJICHUS.
JeaaTh NPUKUIKY U OLIEHKY
pe3yibpTaTa BbIYMCICHUMN.
OnepupoBaTb NOHATUSIMMU
TOXIECTBO, YpaBHEHHUE, HEPABEHCTBO;
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ToxaecTBa U TOXKJISCTBEHHBIC
npeoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pellieHne
HepaBeHCTBA. MeTo HHTEPBAJIOB.
Pemienue nenbix u JpoOHO-
palMOHAJILHBIX YPaBHEHUN U
HEPABEHCTB

LIE€JIO€ Y PAllHOHAIBHOE YPaBHEHUE,
HEPABEHCTRBO.

BoIinosHATH npeodpa3oBaHus 1EIbIX
Y pallMOHAJIBHBIX BBIPAXKCHUIA.

PemiaTb OCHOBHBIE TUIIBI LIEITBIX
MPPAlUOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpumeHATH pallMOHAIbHBIE
YpPaBHEHHUS U HEPABEHCTBA

JUTA PEIICHUSI MAaTEMAaTUYECKHUX 3a]1a4
Y 3a/1a4 U3 Pa3IuIHBIX 00JIacTel HAyKu
Y pEAIbHOU KU3HU

Oyukiuu u rpaduku. CteneHpb
C IIeJIBIM MTOKa3aTeIeM

OyHKIMS, CIIOCOOBI 3aaHus (PYHKITHH.
B3aumHo obpatHbie ¢pyHkunu. I'padux
byHKUIHUU.

OObnacTb onpeaeaeHus U MHOXKECTBO
3HaueHud Gpynkunu. Hymu QyHkium.
[IpoMexyTKH 3HAKOMOCTOSHCTBA.
UétHble 1 HEUETHBIC (PYHKIIUH.
CrerneHb ¢ LEebIM MOKa3aTeeM.
CrannaptHas ¢hopma 3amucu
NEUCTBUTEIBHOI'O YHCIIA.
Hcnonb3oBanue noaxoasiien popmbl
3aIMCH JIEWCTBUTEIIbHBIX YUCEN

JUISL pELIEHUS] TPAKTUYECKHX 3a]a4

Y IIPE/ICTABIICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM: QYHKITHA,
Croco0bI 3a/1aHus PYHKIMHU, B3AUMHO
oOpatHbie yHKIINH, 001aCTh
OTIpeIeTICHUSI 1 MHOXKECTBO 3HAYCHUI
dbyHk1mn, rpaduk GYHKIUN; Y4ETHOCTD
¥ HEYETHOCTh (PYHKIIMH, HYJIN

G YHKIIUU, TPOMEKYTKH
3HAKOIOCTOSHCTBA.

BbInoJHATH Npeodpa3oBaHus
CTEIIEHEN C LEIBbIM ITOKA3aTEIIEM.
Hcnonp3oBaTh cTaHAapTHYIO HOpMY
3alliCy JCHUCTBUTEIHHOTO YHCIIA.
DopMyJIHpPOBATH

U WJIIOCTPUPOBATH rpadudecKu
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CrerieHHast pyHKIUS C HATypaIbHBIM
U IeJIBIM TToKa3arelieM. E€ cBoncTBa 1

rpaduk

CBOMCTBA CTENCHHOMN ()yHKITHH.
Bripaxars ¢popmyJIaMu 3aBUCUMOCTH
MEXAY BETUUMHAMMU.

Hcnoan3oBath HUPpoBbIE pecypchbl
JUISL TTIOCTPOEHUsI TpauKOB PyHKIIUH

Y U3Y4YEHUS UX CBOWCTB

ApupMeTHIeCKHil KOpEHb
N—OW CTEIICHHU.
HppanroHaabHble YpAaBHEHUS
Y HEPABEHCTBA

18

ApubdmMeTuueckuii KopeHb
HaTypaJbHOU CTEIEeHU. JlercTBuUs

¢ apu(METUUECKUMHU KOPHSAMH N—OM
CTEICHH.

Pemienne nppallioOHAIbHBIX YpaBHEHUIM
Y HEPABEHCTB.

CgaoticTBa u rpaduk KOpHs N-oi
CTEIICHU

DopmMyJaMpPOBATH, 3aAIIMCHIBATH

B CUMBOJINYECKOM opme

Y MWJUIIOCTPUPOBATH MPUMeEPaMu
CBOMCTBA KOPHA N-Oi CTETICHMU.
BoinonHaTs npeoOpazoBaHus
HUppalMOHAIBHBIX BBIPAKEHUIA.
PemiaTe OCHOBHBIE THIIBI
HUppalMOHAIbHBIX YpaBHEHUI

Y HEPABEHCTB.

IIpuMeHATSH 1J1s1 peleHust
Pa3JIMYHbIX 33124 UPPAMOHATBHBIC
YPaBHCHUS U HEPABEHCTBA.

CTpouthb, YUTATh TpapuK KOpHS N-Oi
CTETICHU.

Hcnonb3oBath nudpoBbie pecypcehl
JUTSL IOCTPOEHUS rpaPuKOB (PYHKIIMI
Y U3Y4YEHUS UX CBOWCTB
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DopMyJIbl TPUTOHOMETPUH. 22 CuHyC, KOCHHYC M TAHT'€HC YUCI0BOro | OmnepupoBaTh NOHATUSIMM: CUHYC,
TpuroHomerpuueckue apryMeHTa. ApKCHHYC, ApPKKOCHUHYC KOCUHYC U TaHT€HC IIPOU3BOJIBHOTO
YpaBHEHUS Y apKTAHT€HC YHMCJIOBOIO ApryMEHTA. yria.
Tpuronomerpruueckasi OKpy HOCTb, HUcnonb3oBarh 3anuch
ONpENIETIEHNE TPUTOHOMETPUUECKHUX IIPOM3BOJILHOTO yTiia yepe3 0OpaTHbIe
(GYHKIHA YUCTIOBOTO apryMEHTA. TPUTOHOMETPUUYECKHE (PYHKITUH.
OCHOBHBIE TPUTOHOMETPUUECKHUE BoinosHsaTh npeodpa3oBaHus
dbopmybl. [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUN.
TPUTOHOMETPUYECKUX BBIPAKEHUM. PemiaTe OCHOBHBIE THIIBI
Pemienne TpUroHOMETPUYECKUX TPUTOHOMETPUUYECKUX YPABHEHUU
YpaBHEHUU
[locnenoBaTenbHOCTH 3) [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBaTb NOHATHSIMM:

U IIpOrpeccuu

3aJaHus MIOCJIEIOBATEILHOCTEH.
MOHOTOHHBIE MOCIIEI0BATEILHOCTH.
ApudmeTrnueckasi U reoMmeTpuiecKas
nporpeccun. beckoHeuHo yObIBaroIas
reoOMETpUUECKas MPOrpeccusi.
Cymma 6ecKOHEYHO YObIBaOIIEH
r€OMETPUUECKON MPOrPECCUM.
dopMyria CIOKHBIX ITPOLIEHTOB.
Hcnonp3oBanue nporpeccuu

JUTSL pEIIeHUsT pealTbHbIX 3a1a4
MIPUKJIATHOTO XapaKkTepa

NOCJIEJOBATENbHOCTb,
apumeTndeckas U reoMeTpuYecKast
nporpeccun; 0ECKOHEUHO yObIBaroIias
reOMETPUYECKask POrpeECCHsi, CyMMa
OCCKOHEUHO yOBIBaroIIe
reOMETPUUECKOU MPOrPECCUMU.
3amaBaThb N0CJIEI0BATEIBHOCTH
Pa3TMYHBIMH CTIOCOOAMHU.
IIpumenaTsb ¢gopmyJiy CI0KHBIX
MPOLEHTOB /IJIsl pelleHns 33/1a4

U3 PEAUTbHOMN MTPAKTUKHU

(c UCTIONIb30BaHUEM KATIBKYIISATOPA).
Hcnoab3oBaTh CBOMCTBA
MOCJIE0BATENILHOCTEN U MTPOrPECCHi
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JUTSL PEIICHUs PeabHbBIX 3a/1a4
NPHUKJIATHOTO XapakTepa

[ToBTOpenue, o000IICHHE, 3 OCHOBHBbIE MOHATUS Kypca aareopbl IIpuMeHsATh OCHOBHBIE ITOHATHUSA Kypca
CHUCTEMaTU3aLMs 3HAHUN Y HadaJl MaTEMAaTHYECKOT0 aHaJIn3a aJreOpbl ¥ Ha4aJl MAaTEMaTUYECKOTO
10 xnacca, 06001EeHNE aHaIM3a IJIs PEIICHUS 3a71a9
Y CHCTEMaTU3alus 3HAaHUU 13 pEaJbHOM KU3HU U JPYTUX
IIKOJIBHBIX JTUCLMIUINH
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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11 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHOBHOE cofiepKaHne OcHOBHBIE BUJIBI JEATEIBHOCTU
(Tembl) Kypca 4acoB o0 ydJaromuxcs
CrereHb ¢ parmOHAILHBIM 12 CrerneHb ¢ paluOHAIbHBIM @®opMyIHPOBATH, 3aANUCHIBATH

[1OKa3aTEJIEM.
[TokazarenbHas QyHKIUS.
[loka3aTenpHbIE YpABHEHHS
Y HEPABEHCTBA

nokazaresneM. CBONCTBA CTENEHH.
[IpeoOpazoBaHue BhIPAKEHUH,
COJIEpXKallUX pallMOHAJIbHbIE CTEIICHH.
[loka3arenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[loka3zarenbHas QyHKIUs, €€ CBOMCTBA
u rpadux

B CUMBOJIN4YecKoil ¢popme

Y MWJJIIOCTPUPOBATH IPUMeEpaMHu
CBOMCTBA CTETIEHMU.

IIpuMeHATH CBOIICTBA CTENICHU

JUJIs1 TpeoOpa30BaHus BBIPAXKEHUM.
®opmyIUpoOBaTh

1 WJIIOCTPUPOBATH I'Papruyecku
CBOMCTBA MOKA3aTENIbHON () YHKIIUU.
PemiaTs OCHOBHBIE TUIIBI
MTOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

HUcnouab3oBaTh HM(ppoOBbIE pecypchbl
JUTsl IOCTpOeHUs rpadukoB PyHKITHI
Y U3y4E€HUS UX CBOMCTB

Jlorapudmudeckast GyHKITUS.
Jlorapudmuyeckue ypaBHEeHUs
U HEpaBEHCTBA

12

Jlorapudm uucna. JlecsTuanbie
Y HaTypaJbHBIC JIOTapU(MBI.
[IpeobpazoBaHue BHIpAKCHUH,
COJIEPIKAILUX JIOTapUu(PMBbI.
Jlorapudmuyeckue ypaBHEHUS
Y HEPABCHCTBA.

DO opMyTHPOBATH, 3ANIUCHIBATH

B CUMBOJIM4YeCKOH popme

Y WIJIIOCTPUPOBATh IPUMeEPaMM
CBOMCTBA Jiorapudma.

BoinosiHATH npeoOpa3oBaHus
BBIPQXXECHU, COIEpKaIINX Jorapu(MBbl.
DopMyJIHPOBATH
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Jlorapudmudeckas GpyHkius, eé
CBOMCTBA U Tpauk

U WTIOCTPUPOBATH rpapuuecKku

CBOIiCTBa JorapupmMuyeckoil GyHKIHH.

PemiaTe OCHOBHBIE THIIBI
Jorapu(pMUYECKUX YpaBHEHUN

Y HEPABCHCTB.

Hcnoan3oBath HUPpoBbIE pecypchbl
JUTS TIOCTPOEHUS rpapuKOB (PYHKITHI
Y U3YUCHHS UX CBOMCTB.
3HAKOMUTBHCH C UCTOPUEH pa3BUTHUS
MaTEeMaTUKHU

Tpuronomerpudeckue
(GYHKUIMU U UX TpadUKy.
TpuUroHomeTpuyecKue
HEPABEHCTBA

Tpuronomerpudeckue GyHKIIMH, UX
CBOICTBA U TpaduKHu.

[TpumMepbl TPUTOHOMETPUUECKUX
HEPaBEHCTB

OnepupoBartnb

NMOHSATHEM IepruoaudecKas (pyHKIIHS.
Crpouth, aHAIN3UPOBATH,
CPaBHHUBATH Ipaduku
TPUTOHOMETPUUYECKHUX (DYHKIIMIA.
®opmyIUpoOBaTh

1 WJLJIIOCTPUPOBATH IrPpadpuyeckn
CBOMCTBA TPUTOHOMETPUUYECKHUX

G YHKIIUH.

Pemats npocrenimme
TPUTOHOMETPUYECKHE HEPABEHCTBA.
HUcnonb3oBarh rpapuku 1
PELIEHHS] TPUTOHOMETPUYECKUX
HEPaBEHCTB.
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HUcnoab3oBaTh HU(PPOBBIE peCypChl
JUISL TTIOCTpOeHUsI TpaduKOB PyHKITHMA
Y U3y4E€HUS UX CBOMCTB

[IpousBoaHas. [Ipumenenne
[MPOXU3BOJTHOM

24

HenpepwiBubie ¢pynkiuu. Metos

HHTCPBAJIOB AJIs1 pCHICHUS HCPABCHCTB.

[IpousBoaHast PyHKIUU.
['eomerpuueckuit u pusnyeckuii
CMBICJI IPOU3BOJIHOM.

[Tpon3BOHBIE 3JIEMEHTAPHBIX
¢yakuuid. [IponsBonHas cymmel,
MIPOU3BEJICHUS, YACTHOTO (PYHKIIHM.
[IpuMeHeHne Mpon3BOIHON

K MICCJICIOBAHUIO (DYHKITHIA

Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenne HanOoJIbIIIETO

Y HAaWMEHBIIIETO 3HAYCHUS (PYHKITUU
Ha OTpE3KeE.

IIpumeHeHue npou3BOIHOM

JUISL HAXOKJICHUS] HAWJTY4IIero
pelieHus B NPUKIAAHBIX 3a/1a4aXx,
JUISL OpEeNIeNIEHUsI CKOPOCTH Mpoliecca,
3a1aHHOrO (hopMyJIoN Ui rpaduKom

OnepupoBarb MOHATHSIMM:
HeTpepbIBHAS (PYHKITUS; TPOU3BOIHAS
GbyHKIUU.

HUcnonb3oBaTh reOMETPUIECKUI

1 (PU3UIECKUNA CMBICI POU3BOTHOMN
JUISL pELICHUS 3a0a4.

Haxoaurhb npou3BogHbIE
AJIIEMEHTAPHBIX (DYHKIIHM, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, TPOU3BEICHNUS,
YacCTHOTO (PYHKIUH.

HUcnonb30BaTh NPOU3BOIHYIO

JUTSL UCClleIOBaHusl (PyHKIUU

Ha MOHOTOHHOCTb U 9KCTPEMYMBI,
NPUMEHATH Pe3yJabTaAThI
HCCJIeIOBAHUSA K TTOCTPOEHUIO
rpaduxoB. IIlpumMeHsITH TPOM3BOIHYIO
JUUTSE HAXOKJICHUST HAUJTy4IleTrO
pELICHUS B IPUKJIAIHBIX, B TOM YHUCJIIC
COLMAIIbBHO-DKOHOMHWYECKUX, 33/1a4aXx.
3HAKOMUTBHCS ¢ UCTOPHEH Pa3BUTHS
MAaTEMATUYECKOTO aHAIN3a
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HNHTerpas u ero NpuMeHeHUs 9 [lepBooOpa3znas. Tabimia OnepupoBatb NOHATUSIMM:
epBOOOpPa3HBIX. nepBooOpa3Has, HHTErpall.
WuTerpan, reomeTpuyecKui Haxoauts nepBooOpa3Hbie
U (PU3UYECKUN CMBICI UHTErpaa. AIIEMEHTAPHBIX (DYHKIHI; BHIYMCIASITH
Brruncnenne nnrerpana mo gpopmyse MHTETpal no popmy.ie
Hrrorona—JleitOauia Hrrorona—JleiiOuura.
3HAKOMHTBHCH € HCTOPHEH PA3BUTHS
MaTeMaTU4YECKOro aHaIn3a
Cucrembl ypaBHEHUI 12 Cucremsl JINHEWHBIX YPABHECHUH. OnepupoBatb NOHATUSAMH: CHCTEMA

Pemenne npukiagHpIx 3a1a4

C TIOMOIIBIO CHCTEMBI JIMHEMHBIX
YPaBHEHUM.

CuCcTEMBI M COBOKYITHOCTH LETIBIX,
palMOHANBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeJIbHbIX, JOrapu(pMHUIECKUX
YpPaBHEHUI U HEPABEHCTB.
Hcnonb3oBanue rpadgukoB ¢yHKIUNA
JUISL PELLICHUSI YPABHEHUW U CUCTEM.
IIpumeHeHue ypaBHEHUN, CUCTEM

Y HEPABEHCTB K PELLICHUIO
MAaTEMaTUYECKUX 33/1a4 U 3a/1a4

U3 pa3IMyYHbIX 00JIacTeil HaAyKU

Y pEAIbHOU KU3HU

JIMHENHBIX YPAaBHEHUH U €€ PEIICHUE.
Hcnonb30BaTh CUCTEMY JIMHEUHBIX
YPaBHEHUMN ISl PELLICHUS
MPAKTUYECKUX 3a7a4.

Haxoaurthb pemieHusi NpoCTEUIINAX
CUCTEM U COBOKYITHOCTEMN
palMOHAJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Ucnons3oBath rpaduku QyHKIUH
JUISL PELLIEHUS] YPABHEHU.
MoneaupoBarh peajibHbIE CUTYaLlUU
Ha s3bIKE aNreOphl, COCTaBISATh
BBIPAYKCHUSI, YPAaBHEHUSI, HEPABEHCTBA
Y CUCTEMBI 110 YCJIOBHUIO 3aJja4H,
HCCJIe10BaTh MOCTPOCHHBbIE MOIEIH
C WCTIOJIb30BAHKUEM armapara aareOpbl
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HaTypaJ'H)HBIC M 1ICJIBIC YUCJIa

HartypanbHbie 1 1iemnbie yncia
B 33/1a4ax U3 PeajJbHOU KU3HMU.
[Ipru3HaKy 1EIUMOCTH LIENBIX YUCEIT

OnepupoBaTh NOHATHSAMM:
HaTypaJIbHOE YUCIIO, IEJI0€ YUCIIO.
Hcnoab30BaTh NPU3HAKU JETUMOCTH
LEJBIX YUCeJ, pa3JIoKeHUE Yyucia

Ha MPOCThIE MHOKUTEIHU JIJISl PEIICHUS
3aja4

[loBTOpeHue, 06001IeHNKE,
cUCTEMATH3aINI 3HAHUI

18

OcCHOBHBIE MTOHATHS Kypca anreOpbl
7 HaYaJl MAaTEMATUUYECKOTO aHAIN3a,
000011IeHME U CUCTEMATU3AIIUS 3HAHUI

PemaTe npukiagHbie 3a1a4u

U3 pa3InYHBIX 00JIacTell HayKu

Y PEANBHOW KU3HH C ITOMOILBIO
OCHOBHBIX MOHSATUH Kypca anreopsl
Y HayaJl MaTEMAaTUYECKOr0 aHaJIn3a.
Bb10upaTh ontuMaibHbIE CLIOCOObI
BBIYUCJICHU.

Hcnonb3oBarh 1JIs pelieHus 3a1a4
YpaBHEHUS1, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PyHKIUI

U rpauKoB

OBIIIEE KOJIMYECTBO
YACOB 11O ITPOI' PAMME

102
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

BaxHOCTh y4eOHOTO Kypca TEOMETPUH Ha YpPOBHE CpPEIHETO OOIIero
o0OpazoBaHMs OOYCJIOBIEHA MPAKTUYECKOW 3HAYUMOCTBIO METAlpPEeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOYYEHHUS TEOMETPHH B HAMPABICHUH JIMYHOCTHOTO
pa3BuThs OoOydaromuxcsi, (GOpMHpPOBaHUS (PYHKIIMOHAIBHON MaTeMaTHYeCKOM
IPaMOTHOCTH, M3Y4EHHUS JPYruX y4eOHBIX AMCUMIUIMH. Pa3Buthe y oOydarouiuxcs
NPaBWIBHBIX TPEACTABICHUNA O CYIIHOCTH H MPOUCXOKIACHUU TE€OMETPUYCCKHUX
abcTpakuuii, COOTHOLICHWH PEaTbHOrO0 W WACATBHOTO, XapaKTepe OTPaKCHUs
MaTeMaTHYeCKON HAayKOH SIBICHHI U MPOLECCOB PEaTbHOTO MUPA, MECTE€ T€OMETPUN
B CHCTEME HAYK W POJIM MAaTeMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM TO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHHS 00yJaIOIUXCS, a
TaK)Xe Ka4eCTB MBIILICHHSI, HECOOXOIUMBIX JJISl a[JalITAllid B COBPEMEHHOM OOIIECTBE.

['eomeTpust SIBIISIETCS OJTHUM U3 0a30BBIX MTPEIMETOB Ha YPOBHE CPEIAHETO O0IIETO
o0pa3oBaHMsl, TaK Kak OO0ECIeYMBAECT BO3MOKHOCTh H3YUEHHUS KaK TUCIMILIHH
€CTECTBEHHO-Hay4YHOW HANPaBJICHHOCTH, TaK U TYMaHUTapHOM.

Jlornyeckoe MbIIDICHUE, (QopMUpyeMoe TpH H3YYCHUH OOYYaIOIIMMHUCS
NOHSATUIHBIX OCHOB T€OMETPHH W TIOCTPOSCHUM ILIEMOYKU JIOTUYECKUX YTBEPXKICHHIA
B XOJIC PEIICHUS TEOMETPUICCKHX 3a]1a4, YMCHUE BBIIBUTATh M OIIPOBEPraTh TUIIOTE3bI
HETIOCPEJICTBEHHO UCTIONB3YIOTCS TIPU PEIICHUH 3a/1a4 eCTECTBEHHO-HAYYHOTO ITUKIIA,
B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHre OpUeHTHPOBATHCS B TPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX
O0JIacTSIX JEATENbHOCTH denoBeka. OpueHTamus dYelloBeKa BO BpPEMEHH H
POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €0 COIUAIBLHOTO OBITHSI, (hopMa OTPaKEHHUSI
OKPYXKAOIIEr0 MUPA, YCIOBUE YCIICITHOTO TO3HAHUS U aKTUBHOTO MpeoOpa3oBaHUs
necTBuTenbHOCTH. OneprpoBaHUE MPOCTPAHCTBECHHBIMH 00pa3zamMu  OOBEIUHSCT
pa3Hble  BHIBI Y4eOHOH W  TPYIAOBOH  NEATEIBHOCTH, SBISIETCS  OJHUM
U3 MPOPECCUOHATBPHO BAXKHBIX Ka4YeCTB, MMOITOMY aKTyaslbHa 3aj1ava (hopMUpOBaAHHUS
y 00ydJarommxcsi TPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH OOpPa3HOTO
MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K IPAKTHYECKOM
JEeSITEIbHOCTH 110 MHOTUM HAIPaBICHUSIM.

Llesis ocBOGHUS MporpaMMbl yaeOHOTo Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
oOyueHusi — o0mieoOpa3zoBaTeIbHOE M OOILIEKYIBTYPHOE pa3BUTHE OOYJarOMIMXCS
yepe3  oOecriedeHHE  BO3MOXHOCTH  TPUOOpETEHHWs] W HCIOJIb30BAHUS
CHCTEMATUYECKUX TCOMETPHUYUCCKUX 3HAHUN W JACHCTBHUHU, CHCIM(DUIHBIX TCOMETPHH,
BO3MOXXHOCTH YCIIEIIIHOTO TPOJOJDKCHHST 00pa3oBaHMsl MO CHCHUATBHOCTSAM, HE
CBSI3aHHBIM C MTPHUKJIAIHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[TpuoputeTHpiMH  3aavamMu  OCBOeHHsS ydeOHOro Kkypca «['eomerpum»
Ha 6a30BoM ypoBHe B 10—11 knaccax sSBASIIOTCS:
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dbopMUpoBaHUE MPEACTABICHHUS O T€OMETPUHM KaK 4acTH MUPOBOM KYJIbTYpPbI U
OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEICTABICHUS O MHOTOTPAHHWKAX WM TejaX BpaIICHHS Kak
O BAXHEHIIMX MaTEMaTUYECKUX MOJIEINISAX, MO3BOJISIONIMX OMUCHIBATH U U3y4aTb
pa3HbIE SBJIEHUS OKPYKAIOIIETO MUPA,;

dbopMupoBaHHE YMEHHUS PACIO3HABATh HA YEPTEKAX, MOJACISAX M B PEATHbHOM
MHUpE MHOTOTPAHHHMKH U TeJla BpallleHHUS;

OBJIJICHUE METOJaMH pEIICHHUS 3a]ad Ha TOCTPOCHHUS Ha H300paKCHHUIX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHue YMEHUS ONEPHUPOBATH OCHOBHBIMH MOHATUSAMUA
O MHOTOTPaHHMKAX U TeJaX BPAIllEHUS U X OCHOBHBIMU CBOWCTBAMH;

OBJIQJICHUE aJIrOPUTMaMU PEIICHUS OCHOBHBIX THUIIOB 3ajaad, (GOpMHUPOBaHUE
YMEHUSA TPOBOJHNTH HECIOXKHBIE JOKA3aTENIbHBbIE PACCYXKICHUS B XOJE PEIICHUS
CTEPEOMETPUUECKHUX 33]1a4 U 33/1a4 C MPAKTUYECKUM COAECPKAHUEM;

pPa3BUTUE HWHTEIUIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH oO0ydaromumxcs,
MO3HABATEIbHOM  AKTUBHOCTH, HCCJIEAOBATEIbCKMX  YMEHUH, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBanue (YHKIIMOHAIBHOM TIpaMOTHOCTH, PEIEBAHTHOM TIeOMETpHHU:
YMEHUE paclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TMOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTYAUSX U IPU HU3YYECHHH JPYrUX
y4eOHBIX  MPEIAMETOB,  TMPOSBICHUS  3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
dbopMynHpoBaTh MX Ha S3bIKE TE€OMETPUU W CO37aBaTh I'€OMETPUUYECKHE MOJIEIH,
MPUMEHITh OCBOCHHBI TEOMETPUUECKUM ammapar s penieHus MPaKTUKO-
OpPUEHTUPOBAHHBIX  3a/Ja4, MHTEPIPETUPOBATH M  OICHUBATH  IIOJyYCHHBIC
pe3yJIbTaThI.

OTAMYUTENBHONM OCOOCHHOCTBIO MPOTPaMMbl IO T'COMETPHH  SBIIICTCS
BKJIIFOYEHHE B KYpC CTEpPEOMETPUM B Hayajle €ro HM3y4eHus 3ajad, pEelIaeMbIX
Ha yYpOBHE HMHTYUTUBHOTO TO3HAHUS, W ONPENeNEHHBIM 00pa3oM OpraHW30BaHHAas
paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUUECKOTO U MPOCTPAHCTBEHHOT'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE HWHTYUTHUBHBIX MPOLIECCOB, MOTHUBUPYET
K JaJIbHEHIIEMY U3YUYECHUIO MPEIMETA.

[Ipenmoutenue oTmaércss HArISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHUS, TO
€CTh TEOPETHUYECKHE 3HAHUSI MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOM  JIESITEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTABICHUN
y oOydJammmxcs B Kypce€ CTEpEOMETPUHM TPOBOIUTCS 3a CUYET pElIeHHsS 3a1ady
HAa CO3JaHME TMPOCTPAHCTBEHHBIX O0Opa3oB W 3a7ad Ha  OMNEPUPOBAHUE
MpPOCTpaHCTBEHHBIMU  oOpazamu. Co3ganue o0Opaza MPOBOAWTCS C  OMOPOHU
Ha HarJISITHOCTD, a ONIEPUPOBAHNE 00PAa30M — B YCIIOBHSIX OTBIICUEHUS OT HATJISITHOCTH,
MBICJICHHOTO U3MEHEHHUSI €r0 UCXOHOTO COACPKAHUS.

OCHOBHBIMH  COZICP)KATEJIBHBIMU JIMHUSIMUA Y4eOHOTO Kypca «l'eoMeTpusi»
B 10-11 «kmaccax sBusawoTcsa: «MuororpaHHuku», «IIpsMble ¥ IUIOCKOCTH
B MPOCTPAHCTBE», «Tena BpaileHus», «BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBEY.
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dopmupoBaHHE JJOTHYECKUX YMEHUH pacrpeieNiieTcs He TOIBKO MO COAepKaTeIbHBIM
JMHUSAM, HO | 10 ToZ[aM 00y4eHHUS Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus.

Conmepxanue 00pa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTam
OCBOGHHSI TIPOrPaMMBI IO TEOMETPHUH, pacIpeAcIEHHBIM [0 TojaM OOydeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUSCKUMHU TTOHSATHSIMU
¥ HaBBIKAMH OCYIIECTBIBUIOCH MOCIEIOBATEILHO U MTOCTYMATEIBHO, C COOII0ICHIEM
NPUHIIAIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIMCH B OOIIYIO CHCTEMY
TEOMETPUYCCKUX TIPEICTABICHUN 00YUJaIONUXCs, PACIIUpssl U yriayosss e€, oopa3ys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3H.

OOmiee 4YHMCIIO YacoB, PEKOMEHJOBAHHBIX [UJII H3Y4YeHHMs] yueOHOro Kypca
«["'eomerpusi» — 102 gaca: B 10 kimacce — 68 uacos (2 yaca B Hezeno), B 11 kimacce —
34 gaca (1 yac B HefelIO).

COILEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHA cTepeoMeTpuu. Touka, nmpsmMasi, MIOCKOCTh, IPOCTPAHCTBO.
[TonsiTve 06 aKCHOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU
Y CIICJICTBUS U3 HUX.

B3anMmHOe pacronokeHue TmpsAMBIX B NPOCTPAHCTBE. IEPECEKAIOLIUECS,
napajuleJIbHbIE U CKpeIMBaronmecs npsamele. [lapanneabHocTs TpsMBIX U TIIOCKOCTEN
B NPOCTPAHCTBE: MApaJUIEIbHBIE MPSAMBIE B MPOCTPAHCTBE, NAPAUIEIIBHOCTh TPEX
IPSAMBIX, MAPAUICIIBHOCTh MPSAMOM M IUIOCKOCTH. YTJIBI C COHAlpPaBJICHHBIMU
CTOPOHAMHM, YroJI MEXIy NpAMBIMU B NpocTpaHCcTBe. llapamienbHOCTh IIOCKOCTEN:
MapajuleibHble IUIOCKOCTH, CBOWCTBA MapajuleNIbHBIX IUIOCKOcTen. IIpocreinmmue
IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapauienenunesn,
MMOCTPOEHUE CEUEHUI.

[leprieHAUKYISIPHOCTD TIPSAMOM W IUIOCKOCTH: IEPHEHAUKYISIPHBIE TIPSIMbIE
B IPOCTPAHCTBE, MPSAMbIE NTapaJUICIIbHbIC U MIEPIICHANKYISPHBIE K INTIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH IIPSAMOU U INIOCKOCTH, TEOPEMA O MPAMOMN NEPIECHAUKYIISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJ MEXKAY MPSIMON U TNIOCKOCTBIO, ABYIPAHHBIN
yroJ, JIMHEVHBIN YroJl ABYTPaHHOTO yria. [lepnenauKkynsp u HakJIOHHBIE. pACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHME OT MPAMOM IO IJIOCKOCTH, MPOEKIHUs (PUTYpPHI
Ha IUIOCKOCTh. llepneHauKyIsapHOCTh IJIOCKOCTEH: INPU3HAK IEPIEHIUKYIIPHOCTH
JIIBYX IJIOCKOCTEU. Teopema 0 TpEX neprneHauKyspax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE€ AJIEMEHTHI MHOTOI'PDAHHMKA, BBITYKJIBIE U
HEBBINYKJIBIE MHOTOIPAaHHMKH, pa3BEPTKAa MHOrorpaHHuka. l[Ipusma: n-yronbHas
npu3Ma, rpaHd U OCHOBAHHUS MPHU3MBI, MpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas U

IIOJIHAs MTOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsMOyroiabHbIN MMAPaUICICIIAIIEN]
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U ero cpoiicTBa. IIlupamMuna: N-yronbHas nupaMuaa, rpaHd U OCHOBAHUE IMUPAMMJIBI,
OOKOBasi M TOJIHAA MOBEPXHOCTh MUPAMMJIBI, NIPABWIIbHAS U YCEUYEHHAs] NMUPAMUJIA.
OneMeHTbl Mpu3Mbl M NHUpaMUIbl. [IpaBuibHBIE MHOTOIPDAaHHHUKHU. TIOHSTHE
NPaBUJIBHOIO MHOIOIpaHHUKA, IpaBWibHAs MpU3Ma W MpaBUJIbHAs MNHUpaMUIA,
IpaBUJIbHAS TPEYrojbHAsl MUpaMuAa U MpaBUIbHBIN TeTpasrap, KyoO. IlpencraBnenue
O MPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOJAEKa’Ip U ukocadip. CedueHus nNpu3Msl
Y IUpaMUBbl.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHThl CUMMETPUHM B NMUPAMMIAX, NMapajUiesenuneaax, NpaBHIbHbBIX
MHOTOI'paHHHUKAX.

Boruncrienne 31€MEeHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yrisl. [lnomansb
OOKOBOM TOBEPXHOCTM M TIOJHOM TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOMIAIb
OCHOBaHHMI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsiMOil pu3Mebl. [lnomans 0okoBoi
IIOBEPXHOCTM W TOBEPXHOCTH IIPaBUJIBHOM MHpaMUIbl, TEOpeEMa O IUIOMALN
yceuéHHo nupamuibl. [lonstue 00 00béme. O0OBEM NUpaMuIbl, IPU3MBI.

[lonobupie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOIIAASIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEII.

11 KJIACC

Tena Bpamenus

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yIOIINe MWJINHIPUUIECKON MOBEPXHOCTH,
OCh IUJIMHIAPUYECKON MOoBepxHOCTH. Lumuuap: ocHoBaHUs U OOKOBasi MMOBEPXHOCTH,
oOpa3zyrolias ¥ 0Ch, IJI0IIa/Ib OOKOBOM U MOJTHOW MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolne KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIIMHAa KOHUYECKOM nmoBepxHocTh. KoHyC: OCHOBaHME U BeplIUHA, 00pa3yromias u
OCh, IIIONIA b OOKOBOM M IMOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue 1
BBICOTA, OCHOBAaHMS 1 OOKOBast IOBEPXHOCTb.

Cdepa wm map: ueHTp, paauyc, OUaMeTp, IUIONIAJIb IOBEPXHOCTH ChepHl.
B3aumHoe pacmnonoxenue chepsl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe,
I0MaabL Chepshl.

N300pakenne Te BpalieHus Ha MIockocTu. Pa3BépTka nunmHapa U KoHyca.

KoMOuHanuu Ten BpaieHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIHN
oKoJ10 cepsl, chepa, BIHCaHHAS B MHOTOTPAaHHUK, WUJIH TEJIO BPAICHUS.

[Tonsatue 06 o0béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJILHOTO MapajuieNienumnena u cneacTusa u3 He€. O0bEM LHMIMHIpPA, KOHYCA.
OO0BEM 1mIapa 1 miIomab cepsl.

[TonoOubie Tema B mpoctpaHcTBe. COOTHOLICHHS MEXKIY —IUIOMIAIsIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJL.

Ceuenus nuianHapa (MapajuiesibHO U MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHYcCa
(mapayuieIbHOE OCHOBAHHIO M IPOXOJIAIICE Yepe3 BEPIINHY), CEUCHUS IIapa.
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BeKkTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha miockocth M B mpocTpaHcTBe. CIOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. llpaBuiio nmapamnenenunena. Pemenue 3amad, cB3aHHBIX C MPUMEHEHHEM
npaBuIl IeHCcTBUI ¢ BekTopamu. [IpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopnunatsel BexTopa. [Ipocreiimme 3aqaun B KOOpAMHATaX. YTOJ MEXKAY BEKTOPaMHU.
CkansgpHOE NPOM3BEIACHHE BEKTOPOB. BBMMUCIEHHME YIIIOB MEXIAY NPSIMBIMU U
1ockocTsIMU. KoOpAMHATHO-BEKTOPHBII METO/ IPU PEIIEHUU T€OMETPUYECKUX 3a/au.

IMPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuerms B 10 kiacce OOyYarOIIMICS TONYYHT CICTYIOIIHEC
MIPEIMETHBIC PE3yJIbTATHI:

OTIEPUPOBATH MOHATUSIMH. TOYKA, MPsMasi, INIOCKOCTH;

IPUMEHSTh AaKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX MPU PEIICHUH
TCOMETPUYCCKUX 3a]1aY;

OIEepUPOBATh MOHATUSMHU: MAPAIICTLHOCTh U MEPIECHIUKYIIPHOCTh MPSAMBIX U
IUIOCKOCTEM,

KJIacCU(UIIUPOBATh B3aUMHOE  PACIOJIOKEHHE TMPSMBIX M IJIOCKOCTEH
B IIPOCTPAHCTRE;

OTepUPOBATh MOHSATUSMHU. JABYIPAHHBIA yroJl, TpaHU JBYTPAHHOTO yria, pedpo
JIBYTPAHHOTO YIJIa, IMHEWHBINA YroJI IBYTPAHHOTO yIJa, TpajycHas Mepa IByrpaHHOTO
yria,

OTIEpUPOBATh TOHATHSAMHU. MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUILHBI MHOTOTPAaHHUK;

pacro3HaBaTh OCHOBHBIC BHJbl MHOTOTPAHHHMKOB (MMHpamMuaa, MPU3Ma,
MPSIMOYTOJBHBIN MapaJuieNienume, Kyo);

KJIacCU(DUIIMPOBATH MHOTOTPAHHHMKH, BBIOMpAsi OCHOBAHUS JUIS KIaCCH(PUKAIINH
(BBIMYKJIbIC ¥ HEBBIMYKIIBIC MHOTOIPAaHHUKH, TIPABUIIbHBIC MHOTOIPAHHHUKH, TTPSIMBbIC U
HAKJIOHHBIC TTPU3MBI, TAPAJIJICIICTIUIIC IbI);

OTIEpUPOBATH MOHATUSIMU. CEKYIIasl TNIOCKOCTh, CEUCHHE MHOTOT PAaHHUKOB;

OOBSICHATH MPUHITUTIBI TTOCTPOCHUS CEUCHUMN, UCIIONIb3YSI METO/T CIIC/IOB;

CTPOUTH CEYCHHST MHOTOIPAaHHUKOB METOJIOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC)
MJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpPXY, COOKY,
CHU3Y,

peniath 3a7a4v Ha HAXOXJACHUE T€OMETPUYECKUX BEIMYMH MO 00pas3iam WM
QIrOpUTMaM, TPUMEHSSI U3BECTHBIC AHAIUTUYECKHE METONbI TIPH  PEUICHUU
CTaHJAPTHBIX MAaTEMaTUYECKHX 3aJad Ha BBIYMCICHUE PACCTOSHUU MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 TPSIMOM, OT TOUKH JO TUIOCKOCTH, MEKIY CKPEIIHBAIOIITUMUCS
PSIMBIMU;

peniaTth 3aJa4d Ha HAXOXKJICHWE T€OMETPUUYECKUX BEIUYMH 1O 00pas3Iam Wiu
ATOPUTMaM, TIPUMEHsISI WM3BECTHBIC AaHAIUTUYECKHE METOAbl TIPH PEIICHUHU
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CTAaHJAPTHBIX ~ MAaTEMAaTHMYECKUX  3a74a4 HAa  BBIYMCICHUE  YIIOB  MEXAY
CKPELIMBAIOIMMHUCS MIPSAMBIMH, MEXIY NPAMON U IIIOCKOCTBIO, MEXKIY IIIOCKOCTAMM,
JBYI'PAaHHBIX YIJIOB;

BBIUUCIATh OOBEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpamMuia) ¢ MPUMEHEHUEM (OPMYJ, BBIYUCISATH COOTHOIICHHUS MEXY TUIOIIAISIMA
MOBEPXHOCTEHN, 00bEMaMU MOTOOHBIX MHOTOTPAHHHUKOB;

OIIEpUPOBATH NTOHATUAMU. CUMMETPHUS B IIPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh
CUMMETPUH, IIEHTP, OCh U IMIIOCKOCTh CAMMETPUU (QUTYPHI;

U3BJIEKaTh,  MpPeoOpa3oBbIBATH W HHTEPIPETHPOBATH  MHGPOPMAIUIO
O IPOCTPAHCTBEHHBIX '€OMETPUUYECKHX (PUTypax, MPEICTABICHHYIO Ha yepTexax U
PUCYHKAX;

IPUMEHSTh TeOMeTpHUUecKue (akThl I PEIICHHUS CTEPEOMETPUUYECKUX 3ajad,
MIPEATNOIaraiX HECKOJIBKO IIaroB peuieHus, €Clid yCIOBUS NMPUMEHEHUS 3aaHbl
B IBHOU (hopme;

OPUMEHSATh  TMPOCTEHIIME  NPOrpaMMHBIE  CpPEeACTBA W DIIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUICCKUAX 3a]1a4,

MIPUBOIUTH MMPUMEPHI MATEMAaTUUECKIX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacrno3HaBath MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

OPUMEHSTh TOJNyYEHHBbIE 3HAHUSI Ha TMPaKTUKE. aHAIM3UPOBATH peabHbIE
CUTyallud ¥ TPUMEHSTh W3YYCHHBIC IOHATHS B TMPOILIECCE TIOMCKA PEIICHUS
MaTeMaTH4ecKku ChOPMYIHUPOBAHHOHN MTPOOIEMBI, MOJETUPOBATh peabHBIC CUTYaAIlUN
Ha S3BIKE TCOMETPUU, HCCIEAOBATh IMOCTPOCHHBIC MOJEIH C HCITOJIb30BAaHUEM
r€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara ajare0pbl, pemaTh MPaKTHYECKUE
3aJla4y¥, CBSI3aHHbBIC C HAXOXKICHUEM T€OMETPHUUECKUX BEJIMUKH.

K koHniy oOyuenus B 11 kiacce o0yyaromuiicsa HayduTCs:

OMEepUPOBAaTh TOHATUSMU. ITWIMHIPUYECKAsT TOBEPXHOCTh, OOpa3yrolue
UJIMHAPUYECKON TOBEPXHOCTH, IHJIMHIP, KOHUYECKas TMOBEPXHOCTh, 00Opa3yrolue
KOHMYECKON TOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTH;

pacro3HaBarth Tea BpaiieHus (UIMHAP, KOHYC, cdepa u miap);

OOBSICHITH CIIOCOOBI TTOJTYYEHUS TEJl BPAIICHUS;

KJIacCUPHUIIMPOBATH B3aUMHOE PACIIOJIOKEeHHE c(hephl U TUIOCKOCTH;

OTIEpUPOBATh TMOHSATHUSMH. IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CeTMEHTa, IIAPOBOM CIIOW, OCHOBAHHE IIAPOBOT'O CJIOS, BHICOTA IIAPOBOTO CJIOS,
IapOBOM CEKTOP;

BBIYHUCIIATh OOBEMBI U TUTOIIAIM TIOBEPXHOCTEH TEI BpaIlleHHUs, T€OMETPUUECKHIX
TeJ C MpUMEHEeHHEM (HOpMYIT;

OTIEpUPOBATh MOHATHUSIMH. MHOTOTPAaHHUK, BIMCAHHBIA B cepy W ONMHMCAHHBINA
okoJ10 cepsl, chepa, BIMCaHHAS B MHOTOIPAaHHUK WJIM TEJIO BPAILICHUS;

BBIYMCIISITh COOTHOILIEHHUS MEXIY IUIOIAJsIMU MOBEPXHOCTEH U 00bEMaMu
MOJI00HBIX TEII,
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n300pakatb u3ydyaeMble (QUIYpbl OT PYKH W C THPUMEHEHHUEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: BuI cBEepXy, COOKY, CHU3Y, CTPOUTH CEUCHUS TeIl BPAILCHUS;

U3BJIEKAaTh,  WHTEPIPETUPOBATH W  TpeoOpa3oBeIBaTh  HMHGOPMAIUIO
O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYypax, MPEICTAaBICHHYIO Ha 4epTexax U
PUCYHKAX;

OIEpUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATD JACHCTBUS CIIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHUS
BEKTOpPA Ha YMCII0, OOBICHAThH, KAKUMU CBOMCTBAMU OHM 00JIAI0T;

MPUMEHSTH MPABUJIO NAapaJJIEICIUIEAA;

ONEepUpPOBaTh MOHATHIAMU: J€KAPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrol MEXIY
BEKTOpaMH, CKAILIPHOE NPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBHI;

HaXOIUTb CYMMY BEKTOPOB U INPOM3BEICHUE BEKTOPA HA YHCIO, YTOJ MEXIY
BEKTOpaMH, CKaJSIpHOE TPOW3BEACHHE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOpaM;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPJIUHAT;

IPUMEHATh T€OMETpUUYECKUE (PAKThl JIsl PEIICHHS] CTEPEOMETPUUYECKUX 3a/ad,
MPEANOIaraliX HECKOJIBKO IIaroB PEUIeHUs, €CIM YCIOBUS MPUMEHEHUS 3aJaHbl
B IBHOU (hopme;

pemarb MNpocTeHIINe T€OMETPUYECKHE 3aJayd Ha MPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOT O METOJ1a;

pelaTh 3a7a4M Ha J1I0Ka3aTesIbCTBO MAaTEMAaTUYECKUX OTHOLIEHUI U HAXO0XKICHHE
r€OMETPUYECKUX BEIUYUH MO o0pa3laM WM aJropuTMaM, MPUMEHSISI U3BECTHbBIC
METO/Ibl TP PEUIEHUH CTaHAAPTHBIX MaTEMaTUYECKHX 3a/1ay;

OPUMEHATh  MPOCTEHIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 33]1a4;

MIPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacro3HaBaTh MIPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

OPUMEHATh TIOJYYEHHbIE 3HAHWSA HA MPAKTUKE. aHaJIM3UpOBaTh peajbHbIC
CUTyalHH W TPHUMEHSATHh M3YyYEHHBIE IMOHATUS B IPOLECCE IOWUCKA PELIECHUS
MaTeMaTH4eCKu CPOPMYIMPOBAHHON MPOOJIEMbI, MOAECTUPOBATH PEAIbHBIE CUTYAIH
Ha A3bIKE TIE€OMETPHUH, MCCIEA0BaTh IOCTPOCHHBIE MOJEIM C HCIOIb30BAHUEM
reOMETPUYECKUX TOHATUNH M TEeOopeM, ammapara aiareOpbl, pelaTh MNPaKTUYeCKHe
3aJ1a4M, CBSI3AHHbBIE C HAX0XKICHUEM IT'€OMETPUYECKUX BEJIMYNH.
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10 KJIACC
HammenoBanue pasnena | KonumdecTso OcHOBHOE cofepKaHue OcHOBHBIE BUIBI AEATENBHOCTH
(TeMbI) Kypca JacoB 00 yJaroImxcs
BBeneHue B CTEpEOMETPUIO 10 OCHOBHBIE MTOHSATHS CTEPEOMETPUU: AKTYyaau3upoBaTh (aKThl 1 METObI

TOYKa, IpsiMasi, IJIO0CKOCTh,
npocTpancTBo. [IpaBuna n3obpaxeHus
Ha PUCYHKaX: U300paKeHUsI
MJIOCKOCTEH, MapaIeTbHbIX MPSIMBIX
(oTpe3KkoB), cepearuHBI OTPE3KA.
[TonaTus: nepecekaromuecs
IUIOCKOCTH, MepeceKarouecs npsmas
M TUIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAHHUKAMH,
U300paK€HNEe MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeieHUs

0 KyOe U nmupamuie, ux pa3BEPTKU

u Mojenu. CeueHusi MHOTOTPaHHUKOB.
[TonsiTue 00 akCMOMAaTUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH. aKCHOMBI
CTEpEOMETPHUH U CIICACTBUS U3 HUX

IUTAHUMETPUHU, PEJICBAHTHBIE TEME.
Honyyars npencraBieHus

0 MPOCTPAHCTBEHHBIX (PUTYypaX,
pazOupath NpocTeniire npaBuiIa
n300pakeHus 3TuX puryp.
HN300paxkaTh NpsMyIO U MIOCKOCTh
Ha PUCYHKE.

PacnozHaBaTb MHOTOIDAHHUKH,
nUpaMuIy, KyO, Ha3bIBaTh UX
3JIEMEHTHI.

JesaaTh pUCyHOK Ky0a, MUpaMUIbI,
HaXOJUTb OIIMOKH B HEBEPHBIX
N300paKCHUSX.

3HAKOMUTLCS C CCUCHUSIMH,

C METOJIOM CJIEJIOB; UCITOJIb30BATh
JUISl IOCTPOEHUSL CEYEHUST METO/
CJIEJIOB, KPAaTKO 3allUChIBATH IIATH
MOCTPOEHUS CEUECHHUSI.
Pacno3naBarhb BUJI cCUCHUSI
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Y OTHOIIIEHUH, B KOTOPBIX CCUCHHE
nenuT pedpa Kyoa, HAXOAUTh TUIOIIA b
CCUCHMUSI.

Hcnoab3oBaTh 1mogodue mnpu
peIeHn  3a7a9 Ha TIOCTPOCHHE
CCUCHU.

3HAKOMHUTBCS C AKCHOMAaTHIECKAM
MIOCTPOEHUEM CTEPEOMETPHH,

C aKCHOMaMU CTEPEOMETPUH

U CJIEJICTBUSIMU U3 HUX.
NnmocTpupoBaTh aKCHOMBI
PUCYHKaMU U TIpUMEpamMu

13 OKpYXkarolie 00CTaHOBKU

[IpsmBbIE U TIOCKOCTH 12 B3anMHOe pacmnosioxkeHne mpsMbIX AKTYyaau3upoBaTh (HakThl U METObI
B [IPOCTPAHCTBE. B IIPOCTPAHCTBE: MEPECEKAIOIIUECH, MIJIAHUMETPUH, PEJICBAHTHBIE TEME,
[lapannenbHOCTh MPSMBIX MapauyIeIbHbIE U CKPEIIMBAOIIUECS IIPOBOAUTDH AHAJIOTHH.
1 IIOCKOCTEN MpsIMBIE. Ilepeuncasitb BO3MOKHBIE CITOCOOBI
[TapannenbHOCTh IPSAMBIX PAaCIIOJIOKEHHUS IBYX MPSAMBIX
Y IUIOCKOCTEN B MPOCTPAHCTRBE:! B IPOCTPAHCTBE, MILTFOCTPUPOBATH UX
MapaiyieIbHbIC MPSIMbIC Ha MpUMepax.
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD JdaBarb onpeneneHue
TPEX MPSAMBIX; MapauIeIbHOCTh CKPEIIMBAIOIINXCS TTPSIMBIX,
MPSIMOU U TUIOCKOCTH. Y TJIbI dbopMyIMpoBaTh MpU3HAK

C COHANPABJIEHHBIMU CTOPOHAMHU; YTOJ | CKPELIMBAKOLIMXCS MPAMBIX
MEXIy IPSIMBIMHU B ITPOCTPAHCTBE. Y IIPUMEHSTH €r0 NPU PELICHUH
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[TapanneabHOCTh MIIOCKOCTEN:
napajuieJIbHbIE TIJIOCKOCTH; CBOMCTBA
napajuIeIbHbIX IOCKOCTEN.
[Ipocrenimme npoCTpaHCTBEHHBIE
(Gurypbl Ha MJIOCKOCTH: TETPAdIP, KYO,
MapAJUIENEIUANE; IIOCTPOCHUE
CECUCHUU

3az1ay.

Pacno3zHaBarh npusMy, Ha3bIBaTh €€
JJIEMEHTBI.

CrpouTh ceueHus Npu3Mbl

Ha FOTOBBIX YEPTEKAX.
IlepeyncasiTb BO3MOXKHBIE CITOCOOBI
B3aMMHOI'0 PaCIIOIOKEHUS MIPSIMOU

Y TJIOCKOCTH B IMPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHON )KU3HH.
JdaBatb onpenesieHue
N1apaJUICILHOCTH IIPSIMOU

Y IIJIOCKOCTH.

DopMyJIHPOBATH MPU3HAK
NapaJuIEIbHOCTH MPSMOU

Y TJIOCKOCTH, YTBEPXKACHUE O MIPSIMOI
NEPECEUYEHUS IBYX IIIIOCKOCTEN,
IPOXOASAIIMX Yepe3 NapajuieIbHbIE
psIMBIE.

Pemars npaktuueckue 3agauu

Ha IIOCTPOCHHUE CEUYCHUN
MHOI'OTPaHHHUKA.

OO0BSACHATH CiTydad B3aHMHOIO
PACIIOJIOAKEHHUS TIOCKOCTEM.

JdaBathb onpeaeseHue napaieIbHbIX
IIJIOCKOCTEN; PUBOAUTD IIPUMEPHI
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U3 peaJbHOM KU3HU U OKPYKAIOLIEH
00CTaHOBKH, WJUTIOCTPUPYIOIIKE
NapajuIeIbHOCTh ITIOCKOCTEM.
Hcnmoab3oBaTh MpU3HAK
NapajIeIbHOCTH ABYX ITOCKOCTEM,
CBOMCTBA NapaJuICIbHbBIX IUIOCKOCTEN
IpU pElIeHUH 3a]a4 Ha IOCTPOEHUE.
OO0BbSACHATD, UTO HA3bIBAETCS
napajielIbHbIM IMPOEKTHPOBAHUEM

Y KaK BBITIOJHSAETCA MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb.

HN300paxaTh B mapauieIbHOM
IPOEKIINU pa3InYHbIC
reoMeTpudeckue purypsl.
MoaeaupoBaTh peabHbIEC CUTYAIIUU
Ha SI3bIKE€ T€OMETPHUH, UCCIIEI0OBATh
NOCTPOEHHBIE MOJEIIN

C UCIOJIb30BAHUEM I€OMETPUUYECKUX
MTOHSTHM.

Hcnoab3oBarh npu pelieHny 3aaa4
Ha MIOCTPOEHUE CEUEHU M TOHATUE
napajyIeIbHOCTH, TPU3HAKH

Y CBOMCTBA MapauieIbHBIX MPSIMbIX
HAa MJIOCKOCTH
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[leprieHAMKYISIPHOCTD MPSMBIX
U IUTOCKOCTEN

12

[TepnieHAUKYISIPHOCTH NIPSIMOU

Y IUIOCKOCTH: MEPIEHIUKYISIPHBIC
MPSMBIE B IPOCTPAHCTBE, MPSIMbIE
MapajyIeIbHbIC U TIEPIICHANKYIISPHbBIC
K TJIOCKOCTH, IPU3HAK
MEPIEHIUKYIIPHOCTH MPSIMOM

Y IUIOCKOCTH, TEOpPEMA O MPSIMOM
MEPIIEHANKYJIPHON IIIOCKOCTH
[leprieHAUKYJIAp U HAKJIOHHBIE!
PacCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
PAcCTOSTHHUE OT MPSAMOM 10 TUIOCKOCTH

AKTYaJIU3UPOBATH (PAKThl U METOJIbI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
MMPOBOJAUTH AHAJIOTUHU.

OO0BACHATH, KAKOW YroJI HA3bIBACTCS
YIJIOM MEXKTY NEPECEKAIOIIUMUCS
MPSAMBIMH, CKPEIIUBAIOIIUMHUCS
MPSAMBIMHU B IIPOCTPAHCTBE.

/laBaTh onpejaeieHue
MEPIIEHAUKYJIPHBIX MPSIMBIX

Y NIPSIMOU, TEPIIEHANKYIISIPHOU

K IJIOCKOCTH.

Haxoauth yriibl MeXy
CKPEIIMBAIONTUMUCS MPSMBIMU B Ky0Oe
Y IUPaMU/JIC.

IIpuBoauTH MPUMEPHbI U3 PEaATBLHOU
KU3HU U OKpYXKaroliel 00CTaHOBKH,
WIUTIOCTPUPYIOLINE
MEPIEHAUKYIAPHOCTD MPSIMBIX

B MPOCTPAHCTBE

Y MIEPIEHUKYIISIPHOCTD MPSIMOU

K TIJIOCKOCTH.

DopMyJIHpPOBATH IPU3HAK
MEPIEHANKYJIAPHOCTH MPIMOMN

Y IUIOCKOCTH, PUMEHSTH €r0 Ha
MPAKTUKE. OOBICHATH
MEePHEeHINKYIIPHOCT pedpa Kyda

Y TUarOHAJIA €T0 IPaHu, KOTOpas €ro
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HE COAEPKUT, HAXOAUTH JJINHY
nuaroHangu Kkyoa. BeluuciasTe BICOTY
IIPaBUJILHOM TPEYTOJIBHOU

Y MIPABWJIBHOW YETBIPEXYTOJIBHON
nupamMuj 1o JJIMHaM peodep.

PemaTthb 3a/1auu Ha BBIYKMCIICHHUS,
CBA3aHHBIE C NTEPIEHANKYISIPHOCTBIO
MPSIMOM U TUIOCKOCTH,

C MCIOJIb30BAHUEM MPU PEIICHUU
IUTAHUMETPUYECKHX (HaKTOB

U METOJOB.

OO0DbSICHATD, YTO HA3BIBAIOT
NEPIEHIUKYIAPOM U HAKIIOHHON

U3 TOYKHU K IJTIOCKOCTH; TPOEKLHEN
HAKJIOHHOW Ha INIOCKOCTh. OOBSICHATD,
YTO HA3bIBAETCS PACCTOSHUEM:

OT TOYKH 10 TIJIOCKOCTH; MEXKITY
NapaUIEIIbHBIMU IUTOCKOCTSIMH; MEXKIY
IIPSIMOM U MTAPAIUIENIBHOU 1
IUIOCKOCTBIO; MEXIY
CKPEIIUBAIOIUMUCS TPSIMBIMHU.
HaxoauTthb 3TH paccTOsIHUS B TPOCTHIX
ClIydasix B Ky0Oe, mupamuse, mpusme.
MoneaupoBarhb peajibHbIC CUTYallUU
Ha SI3bIKE€ TEOMETPHUH, UCCIIENOBAThH
MIOCTPOECHHBIE MOJETN

C UCIIOJIb30BAHUEM I€OMETPUUYECKUX
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MMOHSITUM.

HMcnonb30BaTh Mpy pELICHUH 3a/1a4
Ha IMOCTPOCHUE CEUYCHUHN TEOpEMY
[Tudaropa, cBoricTBa IPAMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YT MEXy TPSIMBIMU U
MJIOCKOCTAMU

10

VYTbl B IPOCTPAHCTBE: Yroa MEXKIY
MPSAMOM U IUIOCKOCTBIO; ABYIPaHHbBIN
YIOJI, TMHEUHBIN YIOJl ABYTPAHHOT O
yria.

[TepnieHAUK YIS PHOCTD TUIOCKOCTEM
MPU3HAK MEPIICHAUKYISIPHOCTH JBYX
mrockocter. Teopema o TpEx
MEPIIEHANKYJIIAPAX

AKTYyaJIn3upoBaTh (HaKThl 1 METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOAUTDH AHAJIOTHUH.

JdaBathb onpeneseHue yria Mexay
IIPSIMOM U TIOCKOCTBIO,
bopMyIMpOBATH TEOPEMY O TPEX
NEePHeHAUKYJIISIpax U OOpPaTHYIO K HEW.
Haxoaurthb yros Mexay npsiMou

Y IUIOCKOCTBHIO B MHOTOTPaHHHUKE,
PAcCTOSIHUE OT TOYKH JI0 IPSAMOU

Ha IUIOCKOCTH, UCTOJIb3YSl TEOPEMY

0 Tp€X nepneHauKyspax. [I[poBoauts
Ha YEPTEKE NEPINCHANKYISAP: U3 TOUKH
Ha MPSIMYIO; U3 TOYKHU HA IJIOCKOCTb.
JaBathb onpeaeneHue ABYyrpaHHOro
yria v ero 3JeMeHTOB. OOBICHITh
PaBEHCTBO BCEX JIMHEUHBIX YTJIOB
JIBYTPAHHOI'O YIJIa.

Haxoaurthb Ha yepTexe IBYTpaHHBIN
yroJj npu pedpe nupamuibl, IPU3MBbI,
NapasuielICUIIeAa.
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JlaBaThb onpeaesieHne yria Mex1y
IJIOCKOCTSIMM.

JdaBaTb onpenejieHue

1 (popMyJIHPOBATH NPU3HAK
B3aMMHO IEPIECHINKYISIPHBIX
TUIOCKOCTEM.

Haxoauth yriibl MEXy IIIOCKOCTIMU
B KyO€ U MUpaMHue.

Hcnonb3oBaTh 1py pELICHUH 3a/1a4
OCHOBHBIE€ TEOPEMBI U METOBI
IJIAHUMETPHUH.

MoaeaupoBaTh peabHbIEC CUTYAIlUU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATH
MIOCTPOEHHBIE MOJIEIIH

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
MTOHSTHM.

Hcnonb30BaTh Mpy pELICHUH 3a/1a4
Ha IIOCTPOCHUE CEUYCHUN
COOTHOILIEHHUS B MPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

MHOrorpaHHuKu

11

[ToHsATME MHOTOTPAHHUKA,

OCHOBHBIE DJIEMEHTHI MHOI'OIPAHHUKA,
BBIIYKJIBIE U HEBBIITYKJIbIE
MHOT'OI'PAHHUKU; pa3BEPTKA
MHOTOTPaHHHUKA.

[Ipusma: N-yromapHas npu3Ma; rpaHu

AKTYaJIu3upoBaTh (HAKTHl U METOIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHHU.

JlaBaThb onpeaesieHue
Mapajuiesenunea, pacino3HaBaThb €ro
BUJIbl U U3y4aTh CBOMCTBA.
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Y OCHOBAHMSI PU3MBI; NpsAMast

Y HaKJIOHHAas pU3Mbl; OOKOBast

Y TIOJIHASL IOBEPXHOCTh MTPU3MBI.
[Tapannenenunen, npsAMOYrOJIbHBIN
napajuIesICIIUIIe]] U €ro CBOKCTBA.
[Tupamuaa: N-yroabHas nupamuiaa,
I'PaHUA U OCHOBaHUE MUPAMMUJIBI;
OOKOBast ¥ MOJHAs! TOBEPXHOCTh
NUpaMU/Ibl; IPaBUJIbHAS U yCEUEHHAS
nvpamuja.

DneMEeHThI IPU3MBI U TUPAMUBL.
[IpaBubHBIE MHOTOTPAHHUKH
NOHSTHE MPABUIILHOTO
MHOTOI'paHHUKA; IPABUJIbHAS MpU3Ma
Y IPABWJIbHASI IMPAMHUJIA; TPABUIIbHAS
TpeyroJjibHas MUpaMuaa

U TIPABWJIBHBIN TETPAdIP; KYO.
IIpencraBienne 0 NpaBUIbHBIX
MHOTOI'PaHHUKAX: OKTA3IpP, TOACKASAP
U UKOCadIP.

CummMeTpus B TPOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIBHO TOUKH,
OPSIMOM, TNTIOCKOCTH. DJIEMEHTHI
CUMMETpUU B NUpamMuax,
napajuiesienumeiax, IpaBUIbHbBIX
MHOTOI'paHHUKaX.

JaBaTb onpejeiaeHue MUpaMu/ibl,
PaCIo3HABATH BUJIbI TUPAMU/I,
(¢opmyanpoBaTth cBoiicTBa pEdep,
TpaHey U BBICOTHI MPABUILHOMU
MAPAMHUIBI.

Haxoaurtsb mionaae nojHou

1 OOKOBOM MOBEPXHOCTH MTUPAMHUIBI.
JlaBaTrh onpeneseHre yCEUEHHOM
MMAPAMUbI, Ha3bIBATh €€ IIEMEHTHI.
DopMYyJUPOBATH TEOPEMY

0 TUIOMIA U OOKOBOW MOBEPXHOCTH
IIPaBUWJIBHON YCEYEHHON ITUPAMHUIBI.
Pemarthb 3a/1aun Ha BBIYHUCIICHHE,
CBSI3aHHBIE C MUPAMUJIAMH, A TAKKE
3a71a4M HA [IOCTPOCHUE CEYEHUM.
JJaBathb onpeaeseHue IPU3MBI,
Pacno3HaBaTh BUbI IPU3M,
H300paKaTh MIPU3MbI Ha YEPTEKE.
HaxoauTp mIomaap NoJIHOU WIn
OOKOBOM TTOBEPXHOCTH TIPU3MBI.
HN3yuyarb cooTHOLIEHUS Dilepa
JUTsE urciia péoep, rpaHeit U BEepIIuH
MHOT'OTpaHHHUKA.

N3yyath BUJIbI TPaBUIILHBIX
MHOTOTPAaHHUKOB, X Ha3BaHUS

Y KOJIMYECTBO I'PAHEN.
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Boraucnenue 351eMeHTOB
MHOTOIPpaHHHUKOB: pEOpa, AUaroHau,
yriibl. [lnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOM IMOBEPXHOCTH MPSIMOM
MPU3MBI, IUIOIIAJAb OCHOBAHUM, TEOpEMA
0 OOKOBOM TTOBEPXHOCTH MPSMOI
npu3Mbl. [1nomaas 6okoBoi
MOBEPXHOCTU U TIOBEPXHOCTH
IIPaBUJIBHOM MIUPAaMUBL, TEOPEMA

0 TUIOIIAN OOKOBOI MOBEPXHOCTH
YCEYEHHOU NMUPaMUIbI

H3yyaTrb cuMMETpPHIO
MHOTOTPaHHUKOB.

OOBLACHATD, KaKHE TOUYKHU
Ha3bIBAIOTCSI CHAMMETPUYHBIMU
OTHOCHUTEJIBHO JJAHHOM TOYKH, MPSAMOM
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OChIO HJIH TIJIOCKOCTHIO
CUMMETPHUH (QUTYPBI.

IpuBoauTs NpUMepbI
CUMMETPUYHBIX QUTYP B apXUTEKTYPE,
TEXHUKE, TPUPOJIE.

MogaeaupoBaTh pealbHbIE CUTYAIIUU
Ha S3bIKE T€OMETPHUH, UCCIICIOBATh
MMOCTPOEHHBIE MOJAEN

C UCMOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSTHH, UCIIOJIL30BATh MOI00HE
MHOTOTPaHHUKOB

OO6BbEMBI MHOTOTPAHHUKOB

[Toustre 00 00BéEMe. OOBEM
UPaMHUIbI, TPU3MBI

AKTYyaau3upoBaTh (HaKkThl 1 METO/bI
IJIJAHUMETPHH, PEJIEBAHTHBIE TEME.
OO0BACHATD, KAK U3MEPSIOTCS
00BEMBI TEJ1, TPOBO/ISI AHAIOTHIO

C U3MEPEHHUEM TUIOIIAJCH
MHOTOYTI'OJIbHUKOB. @®OpMYyJIMpOBATH
OCHOBHBIE CBOICTBa 00BEMOB.
HN3yuars, BBIBOAUTH (DOPMY.JIbI
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00BEMa MPSAMOYTOJILHOTO
napajuieIenuIena, NpUu3Mbl

Y TUPAMUJIBIL.

Boryuciasite 00bEM IPU3MBI

Y TIAPAMUJIBI TIO UX DJIEMEHTAM.
IIpuMeHATH 00BEM TSI pellICHUS
CTEPEOMETPUYECKUX 3a]1a4 U

ISl HAXOKJICHHS] TEOMETPUYECKUX
BEJINYUH.

MopaeanpoBaTh peabHbIC CUTYAIIUU
Ha S3BIKE TEOMETPUH, HCCIEA0BATH
IIOCTPOEHHBIE MOJEIIN

C MCIIOJIb30BAHUEM T€OMETPUYECKUX
MTOHATHMN

[loBTOpEHME: CEeUEeHNH,
pPaCcCTOSTHUS U YTJIbI

[Toctpoenue ceueHui

B MHOTOTPaHHUKE.

BrruncneHne pacCTOsSHUM: MEXITY
JIByMsI TOYKaMH, OT TOYKHU JO TPSIMOM,
OT TOYKH JI0 TIOCKOCTH; MEXKIY
CKPEIIMBAIOIIMMUCS MPSIMBIMHU.
Brruucnenue yrioB: Mexay
CKPEIIMBAIOIUMUCS MPSIMBIMH,
MEXAY MPSAMOM U MIIOCKOCTBIO,
JIByTPaHHBIX YIJIOB, YTJIOB MEXIY
TIOCKOCTSIMU

CTpouTh ceyeHue MHOTOIpaHHUKA
METOJIOM CJIE/IOB.

/laBaThb onpeaeseHue pacCTOSHUS
MexAy pUrypamu.

HaxoauTb paccTosiHUE MEXIY
HapaJyIeIbHBIMU MIJIOCKOCTSIMH,
MEXAY TUIOCKOCTBIO M TTapaJijiesIbHON
e’ MPSIMOU, MEXKIY
CKpEIIMBAIOLIUMUCS MPSIMbBIMHU.
CTpouThb ITMHENHBINA Yo
JIBYTPAHHOTO yIJIa HAa YEPTEKe
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MHOT'OI'pPaHHHUKA U HAXOAUTH €TI0
BCIIMYUHY.

Haxozme YI'JIbI MCIKAY IINIOCKOCTAMU
B MHOI'OI'paHHHUKax

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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11 KJIACC
HaumenoBanue paznena  KomuuectBo OcHOBHOE cofiepxKaHHe OCHOBHBIE BU/JIbI 1€ATEIBHOCTH
(TeMbI) Kypca 4acoB o0 ydJaromuxcs
Tena BpameHus 12 Cdepa u map: ueHTp, paauyc, AKTyaau3upoBaTh (HaKkThl © METObI

JTUaMeTp; MIOMIaAb MOBEPXHOCTH
cdepsl. B3auMHoe pacnosoxenue
cdhepsl ¥ TIIOCKOCTH; KacaTeabHast

IJIOCKOCTH K cdepe; IIomaab chepsl.

NzoOpaxenue cdepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

IJIAHUMETPUH, PEJICBAaHTHBIC TEME,
NPOBOIAUTH AHAJIOTHH.

JlaBaThb onpeaesenust chepsl u mapa,
UX IIEHTpa, pajauyca, TuaMeTpa.
Onpenensitb chepy kak Gurypy
BpAIICHHS OKPYKHOCTH.
HccaenoBarb B3anMHOE
pacnoJiokeHue cepbl U MIOCKOCTH,
IBYX chep, WIIICTPUPOBATH STO

Ha YepTekax U PUCYHKaX.

@ opMyIHPOBATH OIIPE/ICIICHUE
KacaTeIbHOM TUIOCKOCTH K cdepe,
CBOWCTBO Y MPU3HAK KACATEIbHON
MIJIOCKOCTH.

3HAKOMUTBCS C T€0IC3UYCCKIMU
JUHUSIMU Ha cdepe
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[HunuHapuyeckass TOBEPXHOCTb,
oOpa3yrolue UINHAPUYECKON
MTOBEPXHOCTH, OCh IUJIMHAPHYECKOU
noBepXHOCTH. LlunuHp: ocHOBaHUS
1 OOKOBasi IOBEPXHOCTb,
oOpazyromiasi U OCh; MIOIAIh
OOKOBOM U TOJIHOM MTOBEPXHOCTH.
N306pakenre numuHapa

Ha MI0CcKoCTU. Pa3BépTka nuimmHapa.

Ceuenus mMHApa (TIOCKOCTHIO,
napajuieJIbHON UIn
NEPIICHINKYIISIPHON OCH IHITMH]IPA)

OOBLSCHATD, YTO HA3BIBAIOT
HWJIMHAPOM, Ha3bIBaTh €0 3JIEMEHTHI.
HN3yuarh, 00bSICHATH, KAK MMOJYYUTh
UUJIMH]P TyTEM BpallleHUS
IPSIMOYTOJIbHUKA.

BoiBoauTh, MCNOJIB30BaTh (OPMYITHI
JUIS BEIYHCJICHHS TIOMA A OOKOBOM
MOBEPXHOCTH IIUJIMH/IPA.

HN3yuarh, pacno3HaBaThb Pa3BEPTKy
HUAJTUHpA.

H300paxkaTh NUIMHAP U €T0 CEYEHUS
IJIOCKOCTBIO, TPOXOSAIIEH YEPE3 €ro
OChb, TTApAJICTILHON WIH
NEPNEHINKYJIIPHON OCH.

Haxoaurp 1uiomaan dTUX CEUEHNH.
MoaenupoBaTh peaibHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATH
MOCTPOEHHBIE MOJIEIIN

C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX
MMOHSATUMN

Konunueckast noBepXHOCTS,
o0Opa3yroIiue KOHUIEeCKON
IOBEPXHOCTH, OCh ¥ BEPIIMHA
KOHUYECKOU TTOBEPXHOCTH.
Konyc: ocHOBaHME U BepuInHa,
oOpasyroIiasi ¥ 0Ch; TUIOMIAIb

OO0BACHATD, KAKOE TEJIO HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBAaTh €T0O
JJIEMEHTHI.

HN3y4yarhb, 00bACHATH, KaK MTOJTYIUTH
KOHYC ITyTEM BpallleHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOI M TTOJIHOW IMOBEPXHOCTH.
VY ceu€nnslil KOHYC: oOpa3yrouiue
Y BBICOTA; OCHOBAHUS U OOKOBast

ITIOBEPXHOCTb.

N300pakeHrne KOHyca Ha IIOCKOCTH.

Pa3Béprka konyca.

Ceuenust kKoHyca (TIOCKOCTBIO,
MapaJJIEIbHOW OCHOBAHHIO,

Y TJIOCKOCTBIO, TPOXOISIIIEN
Yyepe3 BEPIINHY)

HN300paxkaTh KOHYC U €0 CEUCHUS
IJIOCKOCTBIO, ITPOXOSAIIEN YeEPE3 OCh,
Y IUIOCKOCTBIO, IEPIICHAUKYISPHOU

K OCH.

HN3yuars, pacno3HaBaTh pa3BEPTKY
KOHYCA.

BbIBOAUTE, HCNIOJB30BATH (OPMYJIBI
TSl BBIYUCIICHUS TUTOIIaan OOKOBOM
IIOBEPXHOCTH KOHYCA.

HaxoauThb miomaay ceueHui,
MPOXOISIINX YEPE3 BEPIIMHY KOHYCA
WJIY TIEPIEHAUKYIISIPHBIX €T0 OCH.
OO0BACHATH, KaKOE TEJIO HAa3bIBAETCS
YCEUEHHBIM KOHYCOM.

HN3yuarh, 00bSICHATH, KAK €T0
MOJIYYUTh IIYTEM BPAICHUSA
IIPSIMOYT'OJIbHOM TPaneuuu.
BoiBoauTh, npuMeHsThL PopMyIny
JUTSL BBIYMCITICHUS TUIOIaAN OOKOBOM
IIOBEPXHOCTH YCEYEHHOTO KOHYCA

KomOuHanws Ten BparieHus

¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK,
OMHCaHHBINA 0KOJIO chepsl; chepa,
BIIMCAHHAs B MHOTOTPAaHHUK HJIH

B TEJIO BpAIICHHS

AKTYaJIU3UPOBATH (PAKTHI U METOIBI
MIJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MIPOBOAUTH AHAJIOTHH.

Pemats crepeoMeTprudeckue 3a1aud,
CBSI3aHHBIE C TEJIAMU BpAILICHUS,
MMOCTPOCHUEM CEYEHHH TEJI BpalllCHUS,
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C KOMOMHAITUSMHM TEJ BpaIlleHUSI

Y MHOTOTPAaHHMKOB Ha HAXOXKICHUE
r€OMETPUUECKUX BEJIUYHUH.
HNcnonb30BaTh 1py pELICHUT
CTEPEOMETPUYECKUX 3a1a4
IJIAHUMETPUUECKHE (PaKThl U METOIbI
3a/Ja4d Ha BBIYHCIICHHUE

U JJ0Ka3aTeILCTBO.

MoneaupoBaTh peajibHbIC CUTYaIlUU
HA SI3bIKE TEOMETPHUH, UCCIAEI0BATH
MMOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATUH

OO0BEMBI TEI

[Toustue 06 00béMe. OCHOBHBIE
CBOICTBa 00BEMOB TeE.

O0BEM UIIMHIIpA, KOHYCA.
O0BEM 11apa u TwIoaab chepbl

AKTYaJIU3UPOBATH (PAKThl U METOJIbI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME,
IPOBOJANTH AHAJIOTHH.

BbiBOOMTH, HCTIO/IB30BATH (POPMYJIBI
00BEMOB: MPU3MBI, LIUIHH]IPA,
MUPAMUIbI, KOHYCA; YCEUEHHOU
nUpamMuIbl U YCEYEHHOTO KOHYCA.
PemaTh crepeoMeTpruyecKue 3a1aun,
CBSI3aHHBIE C BEIYMCIICHHUEM O0BEMOB.
DopMyJIHPOBATH ONIPEIICIICHUE
[IAPOBOT0 CErMEHTA, ILIAPOBOIO CIIOS,
IapOBOTO CEKTOpA.
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I[pumensaTs GopmyIsl
JUTSL HAXO0KJIEHHUSI OOBEMOB 111aPOBOTO
CErMEHTa, IapOBOI0 CEKTOpa

[TonoGHBIEC TENa B IPOCTPAHCTBRE.
CoOTHOITIEHUST MEXTY TUTOMAIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX
TeN

PemaTes cTepeoMeTpruecKue 3a1auu,
CBsI3aHHBIE C 00BEMOM I1apa

U TJIOIIA/IbIO C(PephI.
MopeupoBaTh peajbHbIE CUTYallun
Ha S13bIKE€ TE€OMETPHUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIN

C UCIIOJb30BAHUEM I'€OMETPUUYECKUX
ITOHATHH.

AKTYyaaIu3upoBaTh (HaKThl U METObI
IJIAHUMETPUH, PEJIEBAHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pemathb cTepeomMeTpuyecKue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM 00BEMOB
U TIOBEPXHOCTEHN MOJTO0HBIX TEJ

B MIPOCTPAHCTBE.

MoaenupoBaTh peaibHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPHUHU, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIENIN

C HCIMOJIb30BAHUEM T€OMETPUUYECKUX
TTOHATUMN

BeKTopbl 1 KOOpAMHATHI
B [IPOCTPAHCTBE

10

BekTop Ha miockoctu
U B npocTpaHcTBe. CloXeHne
Y BBIYMTAHUE BEKTOPOB. Y MHOKEHHE

AKTYaJIu3upoBaTh (GaKTHl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIEC TEME,
MPOBOAUTH aHAJIOTHH.
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BEKTOpA Ha 4nciio. Pa3noxenue
BEKTOpA MO TPEM HEKOMILJIaHAPHBIM
BekTopam. IIpaBuio
napajuieJenuIea.

Pemtenne 3amad, cBsI3aHHBIX

C IPUMEHEHUEM TPABUII JEUCTBUI

C BEKTOpaMH.

IIpssmoyroJibHas cucreMa KOOpAUHAT
B IIpocTpaHcTBe. KoopauHaTel
BeKTOpa. [Ipocrenmme 3agaun

B KOOPAMHATAX. YTOJI MEXIY
BeKkTOpamu. CkanspHoe
IIPOU3BEIEHUE BEKTOPOB.
Brruucnenue yrioB MexXay NpsIMbIMUA
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOA
IIPU PELICHUN T€OMETPUUECKUX 3a1a4

OnepupoBaTrb NOHATHEM BEKTOP

B IPOCTPAHCTRBE.

DopMYyJIUPOBATH TPABUIIO
napajuiesienumneaa Npu CI0KECHUU
BEKTOPOB.

CriaabiBaTh, BBIYMTATh BEKTOPHI,
YMHOKATh BEKTOP HA YUCJIO.
HN3yuyaTh OCHOBHBIE CBOMCTBA 3TUX
onepanui.

JdaBarp onpeneneHue mpsaMoyroJibHOU
CHUCTEMBI KOOPAUHAT B IMTPOCTPAHCTBE.
BbIpa3urb KOOpAMHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BouiBOaUTH, HCNIOJIB30BATH (hOpMYyJTy
JUTAHBI BEKTOPA U PACCTOSTHUSL MEXKTY
TOYKaMH.

Bripakarh CKasIpHOE NPOU3BEACHUE
BEKTOPOB YEPE3 UX KOOPAUHATHI,
BBIUUCIIATH YTOJI MEXKAY IBYMS
BEKTOpPaMH, ABYMS MPSIMBbIMH.
Haxoaurtsb yroa Mexay npsiMou

Y IUIOCKOCTBIO, YTOJ MEXKY JBYMS
IJIOCKOCTSIMM aHAJTUTUYECKUMU
METOJIaMHU.

BriBOaUTH, HCNIOJIB30BATH (popMy.1y
paccTOsIHUS OT TOUKH J10 TNIOCKOCTH
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[ToBTOpEHue, 0000IIEH e 7 OcHoBHbIe purypsl, ¢hakTsl, TeopeMbl | Pemarts npocreiiime 3aga4u
W CUCTEMAaTH3aIMs 3HAHUH Kypca IJIaHUMETPpUH. 3a/1auu Ha HaXOKJCHHUE JIJIMH U YTJIOB
TJTAHUMETPHHA W METOJIBI X B TCOMETPUIECKUX (UTYpaX,
peIICHMUS. npuMeHsTh Teopemy [Tudaropa,
OcHoBHbIE QUTYpBI, PaKTHI, TEOPEMBI | TEOPEMbI CHHYCOB M KOCHHYCOB.
Kypca cTepeoMeTpur. 3aauu HaxoauTs 11011815 MHOTOYTOJTPHUKA,
CTEPEOMETPHUH M METOJIbI UX PEIICHUs] | Kpyra.
Pacno3znaBath 1nogo0HbIE PUTYPHI,
HaXOJIUTh OTHOILIEHUS JUTHUH
U IUIOIIAJICH.
Hcnosb30BaTh Ipy pEIICHAN
CTEpEOMETPUUECKUX 3a/1a4 (haKThl
¥ METO/Ibl TUTAHUMETPUU
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHAS PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» 0a30BOT0 YpPOBHS SIBISIETCS
OPOAODKEHHEM U Pa3BUTHEM OAHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YpOBHS
OCHOBHOTO 0011ero oopa3oBaHus. YueOHbIH Kypc HpeaHazHadeH s (GOpMUPOBAHUS
y 0Oydaromuxcs CTaTUCTUYECKON KyIbTYPhl U TIOHUMAaHU s POJIM TEOPHUH BEPOSTHOCTEH
KaK MaTeMaTH4YEeCKOr0 MHCTPYMEHTA JUIS W3YUEHHUs CIy4ailHBIX COOBITHH, BEIUYUH U
nporieccoB. Ilpu wm3ydenun yueOHOrOo Kypca oOoramiaroTcs MpeICTaBICHUS
00y4aronmxcss 0 METOJaxX UCCIEJOBaHMs N3MEHUMBOTO MUpPA, Pa3BUBAETCS TOHUMaHUE
3HAaYUMOCTH U OOIIHOCTH MAaTEMaTHYECKUX METOJOB IMO3HAHMS KaK HEOTHEMIIEMOU
4acTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS.

Coneprkanne y4eOHOTrO Kypca HapaBiICHO Ha 3aKPEIJICHUE 3HAHHUM, MOTyICHHBIX
IpU W3YYCHHH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, W Ha DPa3BUTHE
NPEICTaBICHUNA O CIydalHBIX BEJIMYMHAX M B3aMMOCBA3SIX MEXIY HHUMH Ha Ba)KHBIX
npuMepax, CIHKEThl KOTOPBIX IMOYEpPHHYThI U3 OKpyXarolero mupa. B pesynbrare
y oOyyammuxcs JOJKHO  cpOpMHUPOBAThCA  MPEACTaBJICHHME O  HauOoliee
YIOTPEOUTENBHBIX U OOIMIMX MAaTEeMAaTUYECKUX MOJEISAX, UCTIOIB3yEeMBIX ISl OMUCAHUS
AHTPOTIOMETPUIECKUX U IeMOTpapUuecKuX BeJIMUNH, MOTPEITHOCTEN B Pa3IMYHOTO pOIa
U3MEPEHMSX, JJIMTEIbHOCTH  O€30TKa3HOM  pabdoThl TEXHUYECKUX  YCTPOMUCTB,
XapaKTEPUCTUK MAacCOBBIX SIBJICHUH U MPOLIECCOB B OOIIECTBE.

B coorBercTBMM C yKa3aHHBIMH IEIAMH B CTPYKType Yy4eOHOTro Kypca
«BepoATHOCTh M CTaTUCTUKA» JJI YPOBHSA CPEAHEro o01iero oopazoBaHus Ha 0a30BOM
YPOBHE BBIJCJIEHBI CIENYIOIIME OCHOBHBIE cojaepKaTeiabHble JUHUU: «CiydaiiHble
COOBITUS U BEpOSATHOCTU», «CiydyaiiHble BEJIMUYNHBI U 3aKOH OOJIBIINUX YHUCEI.

Baxnyto uactb y4yeOHOro Kypca 3aHUMaeT H3y4YE€HUE TEOMETPUUYECKOro MU
OMHOMHUAIBHOTO pACIpeleeHU M 3HAKOMCTBO C MX HENPEPbIBHBIMU aHaJOraMu —
MOKa3aTeIbHBIM U HOPMAJIbHBIM paclpee/ICHUSIMU.

Conepxxanne nuHNM «CrydailHble COOBITHS M BEPOSTHOCTH» CIY)KUT OCHOBOM
s (GOPMHUPOBAHUS MPEJCTaBICHUA O paclpelesieHud BEpPOSITHOCTEH MEXIy
3HAYEHUSIMU CIy4allHbIX BEJIMYMH, a TakXKe dTa JIMHUS HeoOxoauma Kak 0asa
JUIA U3YYEHHUs 3aKOHa OOJIbIIMX YHced — (yHIaMEHTAJIbHOTO 3aKOHA, JCHCTBYIOLIETO
B TIpHUpOJie M OOIIECTBE W MMEIOIIEro MaTeMarnueckyio Qopmammsanuio. Cam 3aKoH
OONBIIMX dYHCEN TpeajaracTcsi B O3HAKOMUTEIBHOHW (opMe ¢ MHUHHUMAIbHBIM
UCIIOJIb30BaHUEM MaTeMaTUYECKOTo Gpopmain3ma.

Tembl, cBSi3aHHBIE C HENPEPHIBHBIMHU CIyYalHBIMM BEJIMYMHAMH, AKIEHTHUPYIOT
BHUMaHuE OOy4aroNIMXCsl Ha OMMCAHUU U U3YUYEHUU CIyYalHbBIX SIBJICHUN C MOMOIIbIO
HenpepeIBHBIX  (GyHKUMKA. OCHOBHOE BHHUMaHHE yJeNseTcs IOKa3aTelbHOMY |
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HOPMAJIBHOMY pacHpelesicHusIM, TPU OTOM TMPEANONAraeTcss O03HAKOMHUTEILHOE
U3ydeHHEe MaTeprana 0e3 J0Ka3aTeIbCTB MPUMEHSIEMBIX (DaKTOB.

OOmiee uYMCIO dYacoB, PEKOMEHIOBAHHBIX I HW3Y4YeHHS Y4eOHOro Kypca
«BepositHOCTh U cTatucThka» — 68 yacos: B 10 kimacce — 34 gaca (1 yac B HeHeio),
B 11 kiacce — 34 vaca (1 yac B HeZCITIO).

COJAEP) KAHUE OBYUYEHUASA

10 KJIACC

[IpencraBnenre MaHHBIX C TOMONIBI0 Tabmui W guarpamm. Cpennee
apudmeTnueckoe, MeIMaHa, HanOobIlIee U HANMEHbBIIIEE 3HAYEHUs, pa3Max, AUCIIEPCUs
U CTaHJApTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.

CnydJaitHple SKCIEpUMEHTBI (OMBITHI) W ClydailHbIe COOBITHS. JIEMEHTapHBIC
coObITus (Ucxonabl). BepoaTrHocTh ciiydallHOro coOObITHS. bBiIHM30CTh 4YacToThl U
BEPOSTHOCTU COOBITUM. CnydallHble ONBITBI C PABHOBO3MOXXHBIMHU 3JIEMEHTapPHBIMU
COOBITUSMU. BeposiTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOKHBIMU AJIE€MEHTAPHBIMU
COOBITHUSAMU.

Onepanuu HajJ COOBITUSIMHU. TIepecedyeHue, OOBEAUHEHHE, MPOTHUBOIMOJIOKHbBIC
coObITHs. J{uarpammel Ditnepa. @opmyrsa CI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOATHOCTb. YMHOXEHHE BEpOSATHOCTEH. JlepeBo ciaydailHOro
sKcriepuMenTa. @opmyiia MoHON BeposiTHOCTU. HezaBucumblie COOBITHSI.

KoMOuHaropHoe mpaBuno yMmHoxeHHs. IlepecranoBku u Qaxropuan. Ywucio
couetanuit. Tpeyronpauk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIii cinydaliHblii OnBIT (MCHBITaHUE), ycneX W Heymada. HesaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 110 TIepBoro ycnexa. Cepusi He3aBUCUMBIX
vcnblTaHui beprysm.

Cnydaitnas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. J{uarpaMma pacnpeneneHus.
[Tpumepsl pacnpeneneHuit, B TOM YUCIE, TeOMETPUIECKOe 1 OMHOMUAIILHOE.

11 KJIACC

HucnoBble XapaKTEPUCTUKU CIYYAMHBIX BEJIWYHUH. MAaTeMaTHYECKOE OXHUIAHUE,
JUACTIEPCUS W CTaHJAApPTHOE OTKJIOHEeHue. [Ipumepsl mpuUMEHEHHsT MaTeMaTHUYeCKOIO
OKMJIAaHUS, B TOM 4YHCIE B 3aJadyax M3 NOBCEJHEBHOW W3HU. MareMarudeckoe
OKUJaHUE OWHAPHOM CIy4aiiHOM BeNMWYUHBL. MaTeMaThyeckoe OKHUIaHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOE OKHMAAHUE U IHUCHEPCUS N€OMETPUUYECKOTO U
OMHOMUABHOTO pacIpeIeICHUN.

3aKoH OOJBIIMX YUCET U €r0 POJib B HayKe, IPUpoae U o0miecTBe. BoIOOpOUHbIi
METOJI HCCJIEOBAHUM.

[Ipumepsl HENMpEpBIBHBIX  CIydaHbIX BelWuuH. [loHATHE O TIOTHOCTH
pactipeneneHus. 3ajadd, NPUBOASAIIME K HOpPMajJbHOMY pacnpeaeneHuto. llonstue
O HOPMAJIbHOM PaclpeieIeHUN.
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ITPEAMETHBDIE PE3YJIbTATDBI

K koniy o0yuenus B 10 kiacce 00yJaroniuiicst moayduT CIAEAYIONINE MPEAMETHbIC
pE3YJIbTATHI:

YUTATh U CTPOUTH TAOJIHUIIBI U TUATPAMMBI;

OIepUpoOBaTh TMOHATUSIMU. CpelHee apupMeTHYecKoe, MeauaHa, HauOoJbliiee,
HavMEHbIIIEE 3HAaUEHUE, pa3MaxX MacCUBA YUCIIOBBIX JIAHHBIX;

OIIEPUPOBATH MOHITHAMHU: CITy4aifHBII SKCIIEPUMEHT (OIIBIT) U CIy4aifHOE COOBITHE,
SJIEMCHTApHOE COOBITHE (PJIIEMEHTApPHBIA KMCXOJ) CJIy4allHOTO OIbITa, HAaXOIHUTh
BEPOSATHOCTH B OMbBITAX C PAaBHOBO3MOXXHBIMHU CITy4alHBIMU COOBITUSIMH, HAXOAWTH U
CpPaBHHMBATh BEPOSITHOCTH COOBITUN B M3YYEHHBIX CIy4alHbBIX SKCIIEPUMEHTAX;

HaXOAUTh U (POPMYIUPOBATH COOBITUS: MEPECEUCHUE U OOBEIUHEHHUE JTaHHBIX
COOBITUM, COOBITHE, MPOTUBOMOJOXKHOE JAHHOMY  COOBITHIO,  IOJb30BaThCS
auarpammamu Oisepa 1 pOpMyIIoi ClI0KEHUs BEPOSITHOCTEH MPU PELICHUH 3a/1a4;

ONEpUpPOBaTh MOHATHUSMM. YCIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C NOMOIIBIO MpaBWia YMHOXKEHHS, C IOMOLIBIO JIepeBa
CJIy4aiHOTO OIIBITa,;

IPUMEHATh KOMOMHATOPHOE MPAaBUIIO YMHOXKEHUS MTPU PELICHUU 33]1aY;

OIIEpUPOBATH MOHATHUAMM. HCIBITAHWE, HE3aBUCUMBIE HCHBITAHUS, CEPHS
UCIIBITAaHUH, yCIIEX U HeyJaua, HaXOJUTh BEPOSATHOCTH COOBITUN B CEPUM HE3aBUCUMBIX
UCIBITAHUH /10 TIEPBOrO yCIieXa, HaXOJUTh BEPOSITHOCTU COOBITUN B CEpUU UCIIBITAHUN
bepnymu;

OIepUpPOBaTh IMOHATUAMM. CllydallHas BEJIWYWHA, PACHPEIEICHUE BEPOSTHOCTEM,
Jyarpamma pacrpeneacHusl.

K xoniry oOyuenus B 11 ki1acce 00y4aroniuiics: MOJyduT CIACAYIONINE MPEIMETHBIC
PE3YIABTATHI:

CPaBHMBATH BEPOATHOCTH 3HAYEHUN CIIy4aHOW BEJIMYHMHBI 110 PACIIPEACIICHUIO UITU
C IOMOIIBIO TUATPaAMM;

OTIEpUPOBATH MOHITUEM MATEeMaTHYECKOr0 OXKHUIAaHUsS, TPUBOAUTH MPUMEPHI, KaK
MPUMEHAECTCS  MaTEMAaTUYECKOE  OXHUIAAHWE CIy4alHOW  BEIMYMHBI  HAXOIUTh
MAaTEMaTHYECKOE OKHUIAHUE MO TAHHOMY PACIIPEACICHUIO;

UMETh MPEACTABJICHUE O 3aKOHE OOJBIINX YUCEN;

VMMETH MPEICTABICHUE O HOPMAIBHOM PaCIpPEICJICHNUH.
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10 KJIACC
HaunmenoBanue pazgena |KomuuectBo OcHOBHOE cofepKaHue OCHOBHBIE BH/IBI JE€ATEIILHOCTH
(TeMbI) Kypca 4acoB o0y4Jaromuxcs
[IpencraBieHne TaHHBIX 4 [IpencrapiieHre TaHHBIX C TOMOUIBIO N3BaexaTs nHpopmanuio u3 Taduil
W omucaTrenbHasi CTaTUCTHUKA Tabyuil u nuarpamm. CpenHee U AUarpaMM, MCNOJb30BaTh TaOJINIIbI
apudmeTuyecKoe, MeIraHa, Y MarpamMMsbl JJIsl PEJICTABICHUS
HauOOoJIbIIIEe U HAMMEHBIIIEE CTaTUCTUYECKUX JaHHBIX.
3Ha4YCHUs, pa3Max, JTUCIepcus, Haxoauts onucarenbHbIe
CTaHJaPTHOE OTKJIOHEHUE YMCIIOBBIX XapaKTEPUCTUKHU JAHHBIX.
Ha0oOpoB BoiaBUraTh, KpUTHKOBATH TMIIOTE3bI
0 XapakTepe CIy4anHOU U3MEHYHUBOCTH
U onpeaesonmx e€ ¢pakTopax
City4aliHbIE€ OTIBITHI 3 CryualiHble DKCTIEPUMEHTHI (OTBITHI) BoiessiTe Ha IpUMepPAaXx ClydailHbIe

U CITy4yaiiHbIe COOBITHS,
OMBITHI C PABHOBO3MO>XHBIMU
PJIEMEHTApHBIMU UCXOAaMU

U CIIy4aitHbie COOBITHSI.
DJIeMEeHTapHbIC COOBITHS (MCXOIbI).
BeposTHOCTD CITydailHOTO COOBITHS.
BepostHOCTH COOBITHI B OITBITax

C paBHOBO3MOKHBIMH
AIIEMEHTAPHBIMU COOBITHUSMHU.
[IpakTuueckast pabora

COOBITHS B OITMCAHHOM CIIy4aiiHOM
OIIBITE.

DopMyJIUPOBATH YCIIOBUS ITPOBEACHUS
CIIy4alHOI'O OIIbITA.

Haxoautb BEpOSATHOCTU COOBITHI

B ONIBITaX C PaBHOBO3MOXHBIMU
UCXOJIaMH.

MoneaupoBaThb ONBITHI

C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
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UCXOJaMH B X0JI¢ TTPAKTUICCKON
paboThl

Omnepanuu Hax COOBITUAMH,
CJIO’)KEHHE BEPOSITHOCTEN

Onepanuu HaJ COOBITUAMMU:
nepeceyeHue, 00beIMHEHNE COOBITHI,
MIPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditnepa. @opmyia
CJIOYKEHHUS BEPOSITHOCTEN

Hcnonb3oBaTh quarpaMmsel Jitnepa
U CJIOBECHOE ONHUCAHUE COOBITUM
U151 QOPMYIUPOBKHU U U300paKESHUS

O6’I)GIII/IHCHHH H ICPCCCUCHUA COOBITHIA.

PemaTp 3agaum ¢ UCTIOJIL30BAHUEM
(bOopMYJIBI CIOKEHHS BEPOSTHOCTEH

Y CllI0BHasi BEPOSITHOCTb,
JIEPEBO CIIYYaWHOTO OIBITA,
dbopMya nmogHOH
BEPOSITHOCTHU

1 HE3aBUCHUMOCTDb COOBITHIM

VY cnoBHAs BEPOATHOCTb. Y MHOKEHUE
BEPOSATHOCTEH. [[epeBo CiydaitHOTO
skcnepumenTa. Gopmyiia MoaHOU
BeposiTHOCTU. HezaBrcuMble COOBITHS

PemaTtp 3a7a4u Ha HAXO0XKJICHUE
BEPOSTHOCTEH COOBITHI, B TOM YHUCIIC
YCIIOBHBIX C ITOMOIIBIO JepeBa
CJIy4aifHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITHIA
1o ¢opmMyJie 1 10 OpraHu3aIuu
CJIy4alHOTO OMbITa

DneMeHThl KOMOMHATOPUKHU

KomMOuHaTopHoe npaBuiio
ymHOkeHUs. [lepecTaHOBKH

u (pakropuan. Yucio coueTaHUM.
Tpeyronbauk [lackamsa. opmyna
ouHoma HeroToHa

Hcnonb3oBaTh NpaBUIO YMHOXKEHUS
JUIS TIEPEUNCIIeHUs COOBITHIA

B CJIy4aliHOM OTIBITE.

Ioab3oBaTbest hopmyoit

U TpeyroJbHUKOM llackais

JUISL ONIPEIENIEHUS] YUCIIA COUETAHMM

Cepuu 1mocie0BaTeIbHBIX
HCIBITAaHUN

buHapHbIl cilydallHbIN OIBIT
(McTBITaHUE), YCIIEeX U HEey/ava.
HesaBucumsbie ucneitanust. Cepus
HE3aBHCHMBIX HCIIBITAHUM 10 IIEPBOTO

Pa30uBaTh Cl0XXHBIE SKCIIEPUMEHTHI
Ha OT/EJIbHBIC UCTIBITAaHUSI.
OcBauBaTh NOHATHS. UCTILITAHUE,
cepusi He3aBUCHUMBbIX UCTIBITAHUM.

59



denepanpHas paboyas nporpamma | Matematuka. 10-11 xnaccel (6a30BbIii ypPOBEHB)

ycnexa. Cepus HE3aBUCUMBIX
WCTIBITAHUN bepHyIuu.
[IpakTryeckas padora

C UCITOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IHI

IIpuBoaUTH MPpUMeEPBI CEPUU
HE3aBUCHMBIX UCIIBITAHUMN.
PemiaTs 3agaum Ha NOUCK
BEPOATHOCTEN COOBITUI B CEPUU
WCHBITAaHUN 10 TIEPBOrO yCcrexa

Y B CEPUSIX UCTIBITAaHUN bepHymum.
N3yyars B X01€ NPAKTHYECKON
PadoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIUIl BEPOSITHOCTH
COOBITUI B CEPUSIX HE3aBUCUMBIX
HCTIBITAaHUN

CnyyaliHble BEJIMYUHBI
U pacrpeaesieHus

CrnyualiHas BeJIMYMHA.
Pacnpenenenne BEpoATHOCTEMN.
Huarpamma pacnpenenenus. Cymma

H ITPOU3BCACHUC CJ'Iy‘-IElfIHI:IX BCJIIMYHH.

[IpumMepsl pacipenesieHuil, B TOM
YUCJIE TEOMETPUYECKOE
¥ OMHOMUAJIbHOE

OcBauBaTh NOHATHS: CITydaliHas
BEJIMYMHA, pacrpesiesieHue, Tadamna
pacrpezneneHus, [uarpamma
pacrpenencHusl.

IIpuBoauTH IPpUMeEPHI
pacnpeneneHui, B TOM YHUCIIE
r€OMETPUYECKOT0 U OMHOMHUATBHOTO.
CpaBHuUBATBH pacnpeneIeHUs
CIIy4alHbIX BEJINYNH

Haxoaurthb 3Ha4YE€HHS CYyMMBI

" IIPOU3BCACHHA CHy‘IaﬁHBIX BCIINYHH.

CTpouthb U pacno3HaBaTh
T€OMETPUYECKOE 1 OMHOMHUAIILHOE
pacrpeneneHue
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[ToBTOpeHue, 06001ICHNE, 5 OmnucarenpHas CTAaTUCTHKA. IToBTOPATH U3yUCHHOE
CHCTEMAaTHU3aIUsl 3HAHUI CrnydaifHbIe OIBITH U BEPOSTHOCTU U BBICTPaAMBAaTh CUCTEMY 3HAHUI
CIIy9aifHbIX cOObITHH. Oneparuy Haj
COOBITUSAMH. DJIEMEHTHI
KOMOMHATOPUKH, CEPUHU HE3aBUCHMBIX
WCHOBITAHUHU
OBILLIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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11 KJIACC
HaumenoBanue pasznena  |KonuuectBo OcHOBHOE cofiepKaHne OcHOBHBIE BUJIbI ACSTEIBHOCTU
(Tembl) Kypca 4acoB o0 y4Jaromuxcs
MartemaTrueckoe 0XHUIaHue 4 [Tpumepbl TpUMEHEHUS OcBauBaTh MOHATHE MATEMATHYECKOTO

CIIy4allHOM BEJIUYUHBI

MaTEMaTUYECKOT0 OXKHJIaHUS
(ctpaxoBanwue, oTEpES).
MaTemaTruyeckoe 0KUJaHue CYMMBI
CIIy4alHBIX BEJIUYMH.
MarteMaTH4ecKoe 0KHIaHNue
r€OMETPUIECKOTO U OMHOMHAIBHOTO
pacrpeeneHuin

OXKUIaHUS.
IIpuBoauTh 1 00CyKIAATH IPUMEPDI
MPUMEHEHUSI MaTEMaTUYECKOTO
oXuaaHus. Berauciars
MaTeMaTH4YECKOe OXKHUIaAHUE.
Hcnosb3oBaTh NOHATHE
MaTeMaTUYECKOr0 OKUJAHUS U €ro
CBOWCTBA MPH PEIICHUHU 3a]1a4.
HaxonuTsb 110 u3BecTHbIM (hopmynam
MaTeMaTUYECKOE 0KUIAHNE CYMMBbI
CJIy4alHbIX BEJIMYHH.

Haxoauthb 110 u3BecTHBIM (hopMysiam
MaTeMaTUYECKUE OKUIAHUS CITydalHbIX
BEJIMYWH, UMEIOIIUX TEOMETPUUECKOE

¥ OMHOMHAJIBHOE PaCTIpeIeIICHHUSI
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Jlucniepcust ¥ CTaHAAPTHOE 4 Jucniepcus u cTaHAapTHOE OcBauBaTh NOHATHS: AUCTIEPCHS,
OTKJIOHEHUE CITydaitHOM OTKJIOHEeHuE. J(ucnepcun CTaHJapTHOE OTKJIOHEHUE CIydaitHOM
BEJIMYUHBI reOMETPUYECKOr0 1 OMHOMHUAIBHOIO BEJIMYHHBI.
pacnpeneneHusl. Haxonuts aucnepcuio
[IpakTryeckas padora 10 pacipeeICHUIO.
C MCMOJIb30BAHUEM DJIEKTPOHHBIX Haxoautp 1no u3BecTHBIM (popmyrnam
Ta0IHII JUCIIEPCHIO TEOMETPUUECKOTO

1 OMHOMMAJIBHOTO PACIIPEEIICHHUS,
B TOM YHCJIE B XOJI€ IPAKTUYECKOU
paboThI C UCTIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUI]

3aK0H OOJIBIINX YHCET 3 3akoH OoNbIIMX yKcesl. BIOOpOUYHBIT | 3HAKOMHUTBCS C BBIOOPOUHBIM METOJIOM
METO/] UCCIICOBAHUM. UCCIIEOBAHUSI COBOKYITHOCTH JTaHHBIX.
[IpakTrueckas paborta N3yuaTh B X0/1€ MPaKTUUECKOU PaOOTHI
C UCIOJIb30BAHUEM BJICKTPOHHBIX C UCIIOJIb30BaHUEM DJICKTPOHHBIX
Ta0IuUI Ta0JIUI] MPUMEHEHHUE BHIOOPOYHOTO

MCTOJa UCCICAOBAaHUA

HenpepbiBHBIE ciTy4aiiHbIe 2 [TpuMepbl HEMTPEPHIBHBIX CIYYaTHBIX OcBauBaTh NOHATHS: HENIPEPhIBHAS

BEJIMYMHBI (pacrpeae/icHus) BeNMYrH. OyHKIUS ITIOTHOCTH ClIydaifHasi BeJIMYMHA, HENPEPbIBHOE
pacnpeneneHusi. PaBHoMepHoe pacnipeseneHue, QyHKIUs MIIOTHOCTH
pacnpeneneHle U ero CBoicTBa BEPOSITHOCTH.

IIpuBoAMTH TPUMEPHI HEMTPEPBHIBHBIX
CITyYallHBIX BEJIMYMH.
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Haxoauth BepOATHOCTU COOBITHI
10 TaHHOMW ()YHKIIUM TUIOTHOCTH, B TOM
YHCJIe pAaBHOMEPHOTO pacIpeIelICHUs

HopmansHoe pacnipeneneHue 2 3agaun, IPUBOIAIIME K HOpMaJIbHOMY | OCBauBATh MOHATHS: HOPMAIHHOE
pacnipeaencHuto. OyHkius pacripeziencHue.
IJIOTHOCTH U CBOMCTBA HOPMAJIbHOTO Bbi1eJsITh TI0 ONTMCAHUIO CTydaiiHbIC
pacrpeecHusl. BEJIMYUHBI, pacpeieIEHHbIC
[IpakTrueckas padorta 110 HOPMAJILHOMY 3aKOHY.
C UCITOJIb30BAHUEM DJICKTPOHHBIX IIpuBoauTH MpUMeEPHI 337124,
Ta0INIL IPUBOIAIINX K HOPMaJIBLHOMY
pacnpeneneHuo. Haxoquts 4yucioBbie
XapaKTEPUCTHKU HOPMAJIHLHOTO
pacnpeesnieHus 1Mo N3BECTHBIM
dbopmyam.
PemaTnb 3a1aum, cBsI3aHHbBIC
C IPUMCHEHUEM CBOMCTB HOPMAJIbHOT'O
pacnpeneneHui, B TOM YHUCIIE
C UCIIOJIb30BaHUEM DJICKTPOHHBIX
Ta0JINII
IToBTOpEeHUE, 0000IICHNE 19 [IpencraBieHne TaHHBIX C TIOMOIIBIO [ToBTOPSATH U3YyYEHHOE U BHICTPAUBATh

U CUCTEMAaTHU3aNUs 3HAHUU

TaOJUIl U TUarpaMM, OrnrcaTesibHas
CTaTUCTUKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMU,
BBIYUCJICHUE BEPOSTHOCTEH COOBITHI

CUCTEMY 3HAHUU
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C IpUMeHeHueM (hopmy

U TpadUIeCcCKIX METOI0B
(koopauHaTHAs mpsiMas, IEPEBo,
nuarpamma Diepa), cirydaiHble
BEJIMYMHBI U pacipeieiieHus,
MaTeMaTU4YeCKOe 0XKHJIaHHE
CIIy4aliHON BEJIUYUHBI

OBUIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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