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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MareMmaTukay
(yrnyOnénHblii ypoBeHb) (IpeameTHas ooacth «MartemaTuka 1 uHpopMaTukay) (1anee
COOTBETCTBEHHO — MTPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIFOYALT MOSICHUTEILHYTO
3aIHICKY, COJIepKaHUE OOy4YeHUs, IUIAHUPYEeMbIe pe3ybTaThl OCBOCHHS IPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE IJIaHUPOBAHUE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIME TENH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTHKY TICHXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYaroIMMUCH,
MECTO B CTPYKType YYeOHOTo IIIaHa, a TaKXe MOIXOAbl K OTOOpY COJepIKaHuS,
K OIPEACIICHUIO ITUTAHUPYEMBIX pEe3yJdbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Conmepxanne OOYYCHHsI pacKphIBacT COACpKATENbHBIC JUHUH, KOTOPHIC
npeiaraloTes it 00s3aTeIbHOTO M3Y4YeHHS B KaXKIOM KJIacce Ha YPOBHE CPEIIHEro
00111eT0 00pa3oBaHUS.

[TnanupyeMble pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHsS Ha YPOBHE
CpemHero oOuiero oopa3oBaHus, a TaKXKe IPEAMETHbIC JOCTIKEHUSI O0ydaroIIerocs
3a KaXIbli ToJ1 00y4eHUsI.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma no MaTreMaTuke yriiyOJIEHHOTO YPOBHSA ISl 00yYarOLMXCs Ha YPOBHE
cpeaHero obOiiero obpa3zoBaHusi pazpadborana Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K  MaTeMaTHYECKOMY
00pa3oBaHMIO, M TPATUIUMN POCCUNCKOTO OOpa3oBaHusa. Peanmuzamusi mOporpaMMbl
no  MaremMaTuke  OOecleuMBaeT  OBJAJACHHE  KJIIOYEBBIMHM  KOMIETEHUUSMU,
COCTABJISIIOLIUMU  OCHOBY JIJII CaMOpPa3BUTHUS W  HEMPEPBIBHOTO 0Opa3oBaHUf,
LEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JMYHOCTHOTO U MTO3HABATEILHOTO PA3BUTHUS TUYHOCTH
00yJaroImMXxcs.

B mporpamme o maremaTtuke y4TeHBI UAeH U nojiokeHus: «Konuenuuu pa3Butus
MaTteMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBUH
C Ha3BaHWEM KOHIICTIIMN MaTeMaTUYeCKoe 00pa3oBaHUE JOJKHO, B YACTHOCTHU, peIIaTh
3aady oOecrieueHus: HeOOXOJUMOro CTpaHe 4uclia O0YydYaroIIuXcsi, MaTeMaTH4ecKas
NOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKEHHSI OOpa3oBaHUsl MO Pa3Iu4HbIM
HaIpaBJICHUSIM, BKJIFOYAs MPENo/IaBaHie MAaTEMAaTUKH, MAaTEMAaTHIECKUE UCCIICOBAHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KJ0TO 00YyJaroIerocss BO3MOKHOCTH JIOCTHKEHUSI MaTEeMaTUYECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEM. VIMEHHO Ha pelieHue ITHX 3aAad
HalleJIeHa MporpaMmMa o MaTeMaTHKe yriayOJIEHHOTO YPOBHS.

B snoxy uudposoit Tpanchopmamuu Bcex cep UeIoBEUEeCKOW AesTENbHOCTU
HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopouiei
MaTE€MaTUYECKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAILM JHU PACTET YUCIIO



denepanbHas padbouas nporpamma | Marematuka. 10-11 kimaccel (yriryOn€HHBIH YPOBEHB)

CHEIHUAIbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe PKOHOMHKH, U B OM3HECE, W B TEXHOJOIMUYECKMX O0JIaCTIX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr OOy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHIaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO paciiupsieTcs. B Hero BXoasT He TOJIbKO 0Oydarouiuecs, IIaHUupYIOue
3aHMMAThCS TBOPYECKOW M MCCIIEOBATEIbCKON paboTol B 00IAaCTH MaTeMaTHKH,
nHhopMaTHKd, GU3UKA, IKOHOMHUKH U B IPYTUX OOJACTIX, HO U T€, KOMY MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBS3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTEMaTUKU OOYCJIOBJIEHA TE€M, 4UTO €€ MpPeIMETOM
ABJIAIOTCS (QyHIAAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBEHHBIC  OTHOIIEHUS, (YHKIUOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOMpPeAEeNEHHOCTH, OT MPOCTEHININX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX NIl PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKUX 3HAHWKA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA M MCHOJIb30BaHUSI COBPEMEHHOW TEXHHMKH, BOCIIPUATHE W HMHTEPIIpETAIUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
npodeccuoHanbHON ASSITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHITH PACYETHI, COCTABIIATH
QITOPUTMBI, TPUMEHATh (POPMYIIBI, TMPOBOAUTH TEOMETPUUCCKAEC HW3MEPCHHUS U
MOCTPOEHUSI, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEACTABIATh HHPOPMAIIHIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4aiHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacumupeHueM chep MpUMEHEHUs MaTeMAaTHUKA B COBPEMEHHOM
oOmiectBe BcE 0Oojiee BaKHBIM CTAaHOBHUTCS MATEMATHUECKUW CTHIJIb MBIIUICHHUS,
MPOSBISIONINICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOUYAIOTCS MHIYKIUS U IEAYKIIHMs, 0000IIeHIEe U KOHKPETH3aIusl, aHAIN3 U
CUHTE3, Kiaccu(dukanus U cucremMarusaius, abctparupoBanue U aHainorusi. OObEeKTHI
MaTEeMaTHYECKUX YMO3AKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmynpoBaTh, 0OOCHOBBIBATh W JOKAa3bIBaTh CYXKJICHUS, Te€M CaMbIM (HOPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHWsS. Benymas poilb  MNPUHAIICKUT MaTeMaTHKE
B (OpPMHUPOBAHUN AITOPUTMUYECKON KOMIOHEHTHI MBIIUJICHUS ¥ BOCIUTAHUU YMEHUU
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mpoliecce permieHus 3aiad — OCHOBBI JUISI OpTraHU3alldd
y4eOHON JESITEIIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHHS.

OOyuenne mMaTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
parMoHAIbHYI0O U MH(POPMATUBHYIO pPedb, YMEHUE OTOMPATh HamOoJiee MOIXOISAIINE
SI3BIKOBBIE, CHMBOJHMYECKHE, TpadUyecKue CpeACTBa ISl BBIPAXKCHHS CYXICHUU U
HATJISTHOTO UX MPEACTABJICHHS.
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HeoOxoauMpiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUH
SBJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
0 TIpeAMETE W METOJIE MAaTEMAaTHKH, €ro OTIWYUAX OT METOJOB €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHMsS MAaTeMaTUKU JUIsl PEIICHUS
HAyYHbIX U MPUKIATHBIX 33/1a4. Takum o0pa3oM, MaTeMaTHYecKoe 00pa30BaHUe BHOCUT
CBOI1 BKJIaJ1 B (hOpMHUpOBaHHE OOIIEH KyIbTyphl YeIOBEKa.

N3yyenne MareMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YETIOBEKa,
MMOHMMAHUIO KpAacoTbl M M3SIIECTBA MAaTEMATHYECKUX PACCYKICHHM, BOCHPUSITHUIO
reOMETPUYECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

[TpuopurerHpiMu ensiMu 00yuenus matrematuke B 10—11 knaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOIKAIOT OCTaBaThCA:

dbopMHpOBaHHE NEHTPAIBbHBIX MAaTeMaTHUYECKUX TMOHATUN (YMCIIO, BEJIMYUHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpPOSTHOCTb, (DYHKIMS, MPOU3BOJHASA,
UHTETpal), 00ECIeUnBaOIINX IPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
00pa3zoBaHus 00YUYaIOIINXCS;

MO/BEACHUE OOYyYaroUUXCsl Ha JOCTYHOM JMJii HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMATUKU U OKPY>KAIOIIETO MUPA, TOHUMAHUIO MATEMATHKNA KAK YaCTH
o01Iel KyJIbTyphl UEJIOBEYECTBA;

pa3BUTUE UHTEJUIEKTYalIbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCJIEI0OBATEIbCKUX YMEHUW, KPUTHUYHOCTH MBIIUICHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTUKH;

dbopmupoBaHue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHS
pacro3HaBaTb MAaTEMaTUYECKHE AaCMEKThl B PEATbHBIX JKMU3HEHHBIX CHUTYaIUsX
U TpU U3YYEHUH JPYTMX Y4E€OHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTEMaTUKM U CO3/aBaTh
MaTeMaTUYeCKHEe MOJENIM, TMPUMEHSATh OCBOEHHBIM  MaTEMaTHMYECKUW  amnmapar
JUISL pEIlIeHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, UHTEPIPETUPOBATh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIHHHSIMHU conepkaHus MmateMatuku B 10—11 kmaccax yrimy0Oa€HHOTO
ypOBHS  SBISAIOTCS: «YUucna W BBIUMCHCHHS», «AnreOpa» («AnreOpanyeckue
BBIpaXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama MaremaTHyeckoro aHaivsa,
«Teomerpusi»  («['eomerpuueckue ¢Gurypsl ©  uX CBOMcTBa», «V3mepenue
T€OMETPUYECKUX BEIUYUH»), «BepodaTHOCT W CTaTUCTUKa». JlaHHbIE JHHUH
pa3BUBAIOTCS MApaJUIENbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOH JIOTUKOW, OJTHAKO
HE HE3aBHCHUMO OJIHA OT JIPYTroii, a B TECHOM KOHTaKTe U B3aumoaeictsuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAas COCTaBIIAIONIASs, TPAJUIMOHHO MPUCYIIas MAaTeMaTHKE U
IPOHMU3BIBAIOLIAS BCE MAaTEMaTHYECKME KypChl M COJAEpXKATEJbHBIE JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMU:
ONpeaereHne, aKkCUOMa, TEOpEeMa, CIEICTBHE, CBOMCTBO, NMPHU3HAK, J0KA3aTEIbCTBO,
PaBHOCUJIbHbBIE GbOpMyIHpPOBKH,  YMEHHE dbopmynupoBath ~ oOpaTHOE W
POTHUBOIIOJIOXKHOE  YTBEPXKACHUE, MPUBOAUTH MPUMEPbl U  KOHTPHPUMEPHI,



denepanbHas padbouas nporpamma | Marematuka. 10-11 kimaccel (yriryOn€HHBIH YPOBEHB)

UCIONB30BaTh METOJ MaTeMaTH4YeCKOW HMHIYKIUHU, MPOBOIAUTH JOKa3aTEJbHbIE
pacCyXJeHHMs IIpU pEIICHUU 3a7ady, OLEHUBATh JIOTUYECKYIO IPaBUIBHOCTh
pacCy X JEeHHUI» OTHOCHUTCS KO BCEM y4eOHBIM Kypcam, a (POPMUPOBAHUE JOTMUECKHUX
YMEHUHN pachnpenenseTcss Mo BCEM rojaM OOy4YeHUsT Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka SBISETCS 00513aTE€IbHBIM MPEAMETOM
Ha JIaHHOM YypoBHE oOpa3oBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTEeMaTHKE
IpeIycMaTpUBAETCsl M3ydeHHE y4yeOHoro mnpeamera «MaremaTHKa» B paMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BepositTHOCTE M cTatHcTHKay. DOPMUPOBAHHME JIOTMUECKUX YMEHHUI OCYIIECTBIISETCS
Ha TPOTSDKEHHUU BceX JIeT OOydeHHs Ha YpPOBHE CpelHero oomiero oOpa3zoBaHMUS,
a SJIEMEHTHl JIOTHMKU BKIIOYAIOTCS B COJIEpP)KaHHWE BCEX HA3BAHHBIX BBINIE YYCOHBIX
KYPCOB.

OOmiee KOMMYECTBO YAacOB, HANpPaBICHHBIX HA  HM3yYE€HHE MAaTEMaTUKU
Ha yriyoseasoM yposae — 544: B 10 kinacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —

272 gaca (8 4acoB B HeJIEIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTeMaTHYECKHX
OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUN, TPOIEAYP IPaKTAHCKOTO
oO1ecTBa (BBIOOPHI, ONMPOCHI U IPYTrO€), YMEHHUE B3aUMOJICHCTBOBATh C COLIUMAbHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCITUTAHMS

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTE€MaTUKH, LIEHHOCTHOE OTHOIIEHUE
K JOCTHKCHUAM POCCHUMUCKUX MATEMAaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JpPyrux Haykax, TEXHOJOTHsIX, cdepax
DKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, C(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUHW HAyKH MU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJad, pEUIEHUH, PaCCyKIECHUN, BOCIPUUMYUBOCTH
K MaTEMaTHUYECKUM aCIIEKTaM pPa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHUSI NMPHUMEHATh MaTEMaTHYECKHE 3HAHHS B HHTEpecax
3I0pOBOTO W 0€30macHOro o0Opas3a JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXa,
perynsipHas pu3nyeckasi akTUBHOCTb), PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX
CIIOPTUBHO-03/IOPOBUTEIHLHON ESITEIIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmpodeCCHOHAIBHOM JEATEeIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
NPWIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymied mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI, TOTOBHOCTH M CIOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUU BCEH KU3HH,
TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTeMaTH4eCKOU
HaIPaBJICHHOCTH;
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7) 3K0JIOTHYECKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rJI00aNbHOTO  XapakTepa JKOJIOTHYECKUX NpoOJieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTEMaTUYeCKUX 3HAHUM [UJIs pElIeHHs 3a7ad B OOJacTH OKPYKAIOIIEH Cpenpbl,
IUTAHWPOBAHMUE MOCTYNKOB M OLICHKM HUX BO3MOXKHBIX HOCIEACTBUM JJISI OKPY’KaIOLIEH
Cpenbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W OOIECTBEHHOW MPAaKTUKU, TOHHMMaHHUE MaTeMAaTHUYECKOM HayKu Kak
cdepbl UeT0BEYECKON AeSITEIbHOCTH, 3TANOB €€ pa3BUTHUA U 3HAUUMOCTHU JJISl PA3BUTHUSA
IMBUIIM3AIINK, OBJAJCHUE SI3bIKOM MATEeMAaTHKM M MaTEMaTHYECKOM KYJIbTypou
KaK CpEACTBOM TIO3HAHUS MHUpPA, T[OTOBHOCTh OCYUIIECTBJSATh MPOECKTHYIO U
MICCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpasoBaHUs
y oOyuaromerocsi Oyayt chopmupoBaHbl MO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHbIC Y4e€OHbBIC NEUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTesbHbIe YHUBEpPCAJbHbIE Y4eOHbIEe AeilCTBHUSA
ba3zoBble 1oruyeckue JeHCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
00BEKTOB, MOHATHM, OTHOUIEHUM MEXAY MOHATUSIMHU, (DOPMYIUPOBATH OMpPEACICHUS
MOHSATUM, YCTAaHABIWBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JUTst 00001IIeHUs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a;

BOCIIPUHUMATH, (HOPMYIUPOBATH U TPEOOPA30OBBIBATE CYKJICHUS: YTBEPAUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJNICHUSX W YTBEPKICHMSIX, MpeasiaraTh KPUTEPUHU IJis
BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUHNIA;

JieaTh BBIBOJIBI C MCIIOIB30BAaHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3AKJIIOUYEHHUM, YMO3AKIOUYEHNUHN 110 aHAJIOTHH;

MPOBOAUTH CAaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(OpsiMble U OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIMI0, MPUBOIAUTH MPUMEPHI H
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS 1 BHIBOJIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BEIOMpaTh HauboJee MOAXOISAIINN ¢ YIETOM CaMOCTOSATEILHO BBIJEICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBaTe/ibCKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMyIHpoBaTh BOMPOCH, (PUKCHPYIOIIHE MPOTUBOPEYHE, TTPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIICHUS W BBIBOJABI IO PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTAThH
MPEANOJI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DULUTHI HH(OPMAIH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3HPOBATh W WHTEPHPETUPOBATh MH(GOPMAIMIO PAa3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJIEXHOCTh MH(OPMAIMU MO CaAMOCTOATENIBHO C(OPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUs, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOJy pELIEHUs 3aJa4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B XoAe OOCYyXIEHMs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/lauu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pELICHMUS,
CONOCTAaBIIATh CBOM CYXKIEHHA C CYXICHUSMH JPYIMX YYaCTHHKOB JIHAJIOTa,
0OHapyKUBaTh Pa3IMuME U CXOACTBO IMO3UIIMI, B KOPPEKTHON PopMe (hopMyaupoBaTh
Pa3HOIJIACHS], CBOM BO3PAKEHHSI;

MIPEACTABIIATh PE3YyJbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C Y4€TOM 3ajay
NpEe3eHTALUN U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIE HeMCTBUS
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATh CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTbH W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOM MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU ITO3HABATEJIIBHOM PEPIIEKCUM KAaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUM M MBICIUTENBHBIX TIPOLECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJII IIpoLecca M pe3ysbTaTa pPElIEHUs MaTeMAaTHYECKOU
3aJa4y;

OPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pE3yjbTaTa LEIU U YCIOBUAM, OOBICHATH HPUUYUHBI
JTOCTUKEHUS WIN HETOCTUKEHMSI PE3YJIbTATOB AESITEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLICHKY PUOOPETEHHOMY OTIBITY.

CoBMmecTHasi 1eITEJILHOCTD:

MMOHUMATh ¥ UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHANBUYyJTbHON paOOThI
Opy  pEeHIeHUH Yy4eOHBbIX 3ajad, NPUHUMATh I1I€JIb COBMECTHOM JESTENbHOCTH,
IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacmpeAessaTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbX ¢opmax padboTel (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBBIC IITYPMBD» U MHBIE), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOITHH
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

0 MaTeMaTUKe MPEJCTABJICHBI MO rojamM OOy4YeHHsI B paMKaX OTHAEJIBbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOLIMX Pa3jesiaXx HACTOSIIEH IPOrPaMMBlI.
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JIMHUY U3y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YpOBHE CPEIHEro OOIIero
00pa3oBaHMsi, €CTECTBEHHO JOMOJHSSA APYT APyra U MOCTENEHHO HAChIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHBII yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0beuHsET B ceOe CoJepKaHhe HECKOJIbKUX MAaTeMAaTHUYeCKUX JUCHUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyyaromiiecsi OBJIaieBatOT BCE Oosee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  IIOCIEJOBaTeNbHO  (OPMHUpPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTH MATEeMAaTHUYECKYI0 MOJENb PEAJbHON CUTYyallHH,
NPUMEHATh 3HAHUS, TOJYYEHHBbIE TPU M3YyYEHUU Y4eOHOTO Kypca, M PEIICHHS
CaMOCTOSITENIbHO  CHOPMYJIMPOBAHHON  MaTeMaTHMYeCcKOM  3ajgadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MEeTOUYECKass JIMHUS «Yucina W BBIYMCICHHS 3aBepIIacT
dbopMUpOBaHHE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero ooOpaszoBanusi. Ha ypoBHe cpemHero oOiero
oOpa3oBaHMsl 0c000€ BHUMaHUE yJensieTcd (OPMUPOBAHUIO HABBIKOB PALMOHAJIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAaHUE PA3IMYHBIX (OPM 3aMMCH YUCIA,
yMEHUE JieNlaTh TPUKUJIKY, BBINOJIHATh MNPUOTMHKEHHBIC BBIYUCICHUS, OIICHUBATH
YHICIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMaTHYECKUMH KOHCTaHTaMU. 3HAKOMBIE
00yJaronmMcsi MHOKECTBA HATYpaIbHBIX, IEJIBIX, PAIMOHAIBHBIX U JIEUCTBUTEIIBHBIX
YHCeN JOMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCeN. B KakoM U3 3TUX MHOXECTB
paccMaTpuBalOTCS CBONCTBEHHBIE €My CHEIU(pUYECKUE 3a/aydl M OMepalluu: JeJCHUE
HAlleJIo, ONEpPUpPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJN, 0COOble CBOMCTBA
paIoOHaJIbHBIX W HMPPAMOHATBHBIX YHCEN, apu(pMETHUYECKHUE OIepalfy, a TakKe
U3BJICYCHUE KOPHS HATypaldbHOW CTETIEHH HAa MHOXECTBE KOMILJIEKCHBIX YHCET.
bnarogapss mocieqoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIOJNb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSMH HMX TMPUMEHEHHs IJii PEUICHHs] Pa3IUYHBIX 3a/ad
dbopmupyeTCcsi TIPEeNCTaBICHUEe O EJUHCTBE MAaTeMAaTHKH KaK HayKhd W €€ pojH
B TOCTPOSHUH MOJENEH pEeaJbHOTO MHpa, IIMPOKO HCIOIB3YIOTCS 000OIIeHHE |
KOHKPETH3AIIHS.

JIunus «YpaBHEHUS U HEPABEHCTBAY» PEATU3YETCs Ha MPOTSHKEHUU BCErO O0yUCHHUS
Ha ypOBHE CpeIHEro o0mero o0pa3oBaHus, MOCKOIBKY B KoM paszzaene [Iporpammer
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3UYHBIMU METOJIAMU PEIICHUSI PAIMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXkKe 3ajay, cojaepxkamux napameTpbl. [lomydyeHHblE yMEHHUS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIEA0BaHUN (QYHKIIUH ¢ TIOMOIIBIO MPOU3BOIHOM, MPH PEIICHUU
MPUKJIAAHBIX 3a7a4 U 33/7a4 HA HAXOXKICHUE HAMOOJBINNX W HAUMEHBINNUX 3HAYCHUUN
dbynkuuu. JlaHHas copepkaTenbHas JTUHUSA BKIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHIA BBIOJHATH pacdy€Tel 1o QopmyiaMm, Npeodpa3oBaHUs palOHATBHBIX,
UPPALUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKE BBIPAKEHUH,
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COJlep)KalIMX cTerneHu u Jorapudmbl. brmarogaps wusyudeHuio anreOpandeckoro
MaTepuaiga MPOUCXOANUT JalbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS] 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUH, paOdOThI
C CUMBOJIBHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBHCUMOCTEH B BUJE
paBEeHCTB M HepaBeHCTB. Aurebpa npemiaraeT 3(QQPEKTUBHbIE HMHCTPYMEHTHI
JUISL PELLICHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOYHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOAMYEeCKass JUHUA  «DyHKIMM U TpaduKw»  TECHO
NEPEIUIETACTCA C IPYTMMH JIMHUAMH YYEOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCJIEOBAaTEIbHOCTh  M3yYEHHs  Marepuana. V3ydeHune  CTENEeHHOM,
MOKa3aTeNbHOM, JIOTapU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKUUN, UX CBONCTB H
rpauKoB, HCHOJIb30BaHUE (YHKUMN [ pelieHdus 3aJad U3 JApYyrux y4deOHBIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KaK C MATEMAaTHUYECKUM aHAJIU30M, TaK U
C pelIeHHEM YypaBHEHMl W HepaBeHCTB. [Ipu 3ToM Oousblioe BHUMaHHE YJEseTcs
(OpMUPOBAHHIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY pazIuYHBIMU
BEJIMYMHAMU, WCCIEAO0BATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTH UX rpapuku. Matepuan
ITOU COAEPIKATEIBHON JINHUX HAIICJICH HAa Pa3BUTHE YMEHHUI U HABBIKOB, MO3BOJIFOIINX
BbIpaXaTh 3aBUCUMOCTH MEXJy BEIMYMHAMU B Pa3IM4yHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero uzyueHnue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BAaHUIO
aHaJIOTUM.

ConepxarenpHass JuHUA «Hawana wmareMaTrnyeckoro aHaiusa» IO3BOJIAET
CYILIECTBEHHO pACIIMPUTh KPYyr KaK MaTeMAaTHMYeCKUX, TaK W MNPUKIAIHBIX 3aj]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (DYHKIIMH, ONPEJENATh UX HAauOOIbIINE M HAMMEHbIINE 3HAYEHUSI, BBIYUCIIATh
wiowaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. [lanHas
coJiepKaTesbHAas JIMHKS OTKPBIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNied peanbHbIX CHUTYyallMi, T[O3BOJIIET HAaXOJWTh HAWIy4llee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLMAIbHO-PKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTEMaTHYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OpMaJIbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MaTEMaTUKH B HAyKe, TEXHUKE M MCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl TUHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEMaTHYECKOM JIOTUKHU. TeopeTuKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHMBEpPCaIbHBIA S3bIK, OOBEAWHSAIOMIMN BCE pa3lieibl MaTeMaTHKH U €
NPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUIUIMHBI U UX MPUIIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO daTh BO3MOXKHOCTH OOydaroleMycsl MOHHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MaTEeMaTUKHU U MCIOJb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MbICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKH
clenyeT TpPU3HATh CBOMCTBEHHYIO €W CTPOTOCTh OOOCHOBAaHMI U  ClEIOBaHUE
onpeneaEHHbIM TMpaBUJIaM TMOCTPOEHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
o0yyJaronmxcsi, MOo3BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS HAa OCHOBE JIOTMUECKHX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE TPHU3BAaHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHHS MOJENEH peajbHBbIX CUTYallUid, MCCIIEIOBAHUS
ITUX MOJCNIe C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3yIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIA
U3 Ppa3[eNioB NPOrpaMMbl, MOCKOJbKY BECh MaTepuall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl  JUJISl  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOy4JaroIMecs: pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 3aJlad OpPTraHU3yeTcs B MPOIECCe M3Yy4YeHHUs BCEX TeM yd4eOHOTo Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenne ydeOHOTO Kypca «AnreOpa M Havalla MaTeMaTHYECKOTO aHAJIH3a)
orBoautTcs 272 vaca: B 10 ximacce — 136 yacoB (4 daca B Henmento), B 11 kimacce —
136 ygacos (4 yaca B HeZIEII0).

COAEPKAHUE OBYUYEHUA
10 KJIACC

Yuciia v BbIYHCIEHUS

Panmmonansubeie uymcina. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenue npodeit u MpOIEeHTOB ISl PelICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  4uciaa.  PanuoHainbHBIE M UPPAUMOHAJIBHBIE — YHUCIIA.
Apudmerrueckue onepanuu ¢ 1eUCTBUTEIBHBIMU YnciaMu. Moayib 1eMCTBUTEILHOTO
yuciaa v ero cBoiictea. [IpubnuxEéHHble BEIYUCICHUS, TPaBUIa OKPYTIICHUS, MPUKUIKA U
OLICHKA pe3yJIbTaTa BIYMCIICHUN.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBbI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJIs1 PEIICHHWS TMPaKTUYECKUX 3ajad |
MIPECTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

CreneHb ¢  palMOHAIBHBIM  TIOKa3aTeleM ¢ €€  CBOMCTBA, CTENEHb
C JECUCTBUTEJBHBIM IIOKA3aTEJIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypajbHBIC
JorapupMsl.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

VYpaBHEHUs 1 HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUNIBHBIE ypaBHEHMSI M  ypaBHEHUs-cliencTBUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYJIEHBI OT OJHON NEPEMEHHOM. JleneHne MHOro4JIeHa Ha MHOTOYJIEH
¢ ocratkoMm. Teopema be3y. Muorounensl ¢ menbiMu kodpduiuentamu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIIEHU U KOPHH.

Wppannonaneupie ypaBHeHHs. OCHOBHBIE METOJbl PELICHHUS WPPALMOHATBHBIX
YPaBHEHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METOJbl PEUICHUS JIOrapu(PMUYECKHX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenue cucrem JIMHENHBIX YpaBHEHUW. MaTpuiia CUCTEMbI JIMHEUHBIX YPABHEHU.
Onpenenurens MaTpuLbl 2X2, €ro T€OMETPUYECKUN CMBICI M CBOMCTBA, BBIUYMCICHUE
€ro 3HAYECHUs, IPUMECHEHUE ONPEACINTEN U1 PELIEHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienne npukIIaHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIMHEUHBIX YPABHEHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MareMaTHYECKUX MOJEJIEM peaJbHOM CUTyallud C [OMOIIBIO
YPaBHEHUM W HEpaBeHCTB. l[IprMeHeHHe ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHON KU3HHU.

DOyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHuss  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Komnozumms pyukmuit. ['paduk dynkimuu. Inementapabie mpeodpa3zoBaHus rpadukos
(GyHKUIHH.

OO6nacth omnpejeneHuss U MHOXKECTBO 3HaueHuWd QyHkiuu. Hymu ¢yHKIuu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbie W HeuéTtHble GyHKIMU. [lepuonuueckue
dbynkiuu. [IpomexxyTkn MOHOTOHHOCTH (DYHKIIMKA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
HauGosnbiee u HaumeHblIee 3Ha4yeHus: QyHKIMKU Ha IPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPaduKOB.

Crenennas (yHKIUS C HaTypalbHBIM W LENbIM MokazareieMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0M cTeneHu Kak (YHKIMH OOpATHOM CTENEHU
C HaTypaJbHBIM MOKa3aTeJIeM.
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[lokazarenpHast u Jsorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKINN I peLICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCIIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U siBleHusX. ['paduxu
pEaNbHBIX 3aBUCUMOCTEMN.

Hauana maTeMaTH4eCKOro aHaJIm3a

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHusl  MoclefoBaTelbHOCTEH. MeTton
MaTeMaTUYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHS MaTEMAaTUYECKOrO aHaliM3a KaK aHalm3a OECKOHEYHO
MaJbIX.

Apudmernueckass M TeOMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaromas
reomerpuyeckas rmnporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCIOHEHUHUAIBHBIA pocT. Yucno e. Popmyia CI0KHBIX
IIPOLICHTOB. Mcroap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxrepa.

HenpepriBHble (QyHKIIMU U UX cBoWcTBa. TOUkM pa3pbiBa. ACUMITOTHI TpauKOB
¢ynkuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloOB
JUISl pelieHusl HepaBeHCTB. [[puMeHeHne cBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 pelIeHUs
3a7ad4.

[lepBass u BTOpas mpou3BoAHble (QyHKUMU. OnpeneneHue, reoOMETPpUUYECKU U
(U3HYECKUI CMBICI IPOU3BOIHOM. Y paBHEHUE KAacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKLHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammel Diliiepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONKUCAHUS PEAIbHBIX
MPOILIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBONCTBO MAaTeMaTHYECKOr0 OOBEKTa, CJIECNICTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yucjia v BHIYUCICHUS

Harypanbublie u uensie yucina. [[pumeHeHne Npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi o01mmit nenurens (nanee — HOJl) u Haumensbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayito, aaroputMa EBkinaa s pemieHusl 3afad B IEJIBIX
YHUCIIax.

Kowmrmnekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUEcKash (OpMBI 3amucH
KOMIUIEKCHOTO 4HCJIa. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300pakeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mockocTH. dopmyna Myaspa.
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Kopau N-oil cTeneHn mM3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHus (PU3NYECKUX U TEOMETPUUECKUX 3a]1a4.

YpaBHeHNs U HepaBeHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CJIEJICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI c ITIOMOUIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHWS CUCTEM U COBOKYIHOCTEH palUOHAJIBHBIX,
UpPPaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTAPUPMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMaTHUYECKHX
3aa4 U 3aJa4 U3 pa3IUuHbIX O0JIacTell HAayKu U peajbHOW JKWU3HM, MHTEPHpETaIus
NIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUHMHU U TPAPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TPAPUKH.

['padmueckue MeTonbl pelieHusl ypaBHEHUI U HepaBeHCTB. ['paduuecknue MeToab
penieHus 3a1ay ¢ napaMeTpaMu.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPU PELICHUH 3a1ad U3 JAPYrux Yy4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hauyaja maTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TPOM3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHue HamOOJbIIEro W HAaWMMEHbBIIET0 3HAYEHUN HENpepbIBHOM
GyHKIIUU Ha OTpPE3KE.

[IprMeneHne Npon3BOIHOM I HAXO0KICHHS HAWITYYIIETO PEIICHHS B IPUKIATHBIX
3aj1a4ax, sl ONPEENICHUsI CKOPOCTH M YCKOPEHHUs IIpolecca, 3aJaHHOro (opMyJIoi niu
rpaguKoM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO  TepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNurerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruucieHune onpenenéHHoro
uHTerpana no Gopmyne Hetorona—Jleitbnuiia.

[IpumeHeHne MHTETpana sl HaXOXJISHUS TUIONIaeH MIOCKUX (GUryp u oObEMOB
r€OMETPUYECKUX TEIl.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUN. MareMaTtuyeckoe
MOJIEJMPOBAHUE PEAIbHBIX MPOIECCOB C MOMOIIBIO AU dEepeHIINATbHBIX YPaBHEHUI.
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INPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOIMIKNE MPEeIMETHBIC
PE3YNBTATHI 10 OTJEIBHBIM TeMaM (efepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOTO aHATU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoanYecKas qpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICUCTBUTEIBHBIX YACEI, MOIYJb IEUCTBUTEIBHOIO YUCIA,

OPUMEHATh POOH U MPOLEHTHI JUIsl PEeLIECHUs] MPUKIATHBIX 331a4 U3 Pa3IndHbIX
OTpACIJIEV 3HAHUU U PEAIbHOU KU3HH;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, MpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUM;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOIXOIAIIYI0 OPMY 3aIIMCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTapU(M YKCA, TECATUUHBIE U HATypaJIbHbIE
Jorapupmel;

CBOOOZIHO ONEpUPOBATHh MOHATUSAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUPOBaTh IMOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3JIMYHbIE METOIbI PEIICHHS PAlMOHANBHBIX U APOOHO-PAIMOHAIBHBIX
YPaBHEHUM, IPUMEHATh METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZIHO OIEpUpPOBaTh MOHATUSMU: MHOIOWIEH OT OJHOM IepeMEeHHOMH,
MHOTOWIEH C LEJbIMU KO3(pPuImeHTaMu, KOPHU MHOTOWIEHA, MPUMEHATH JIeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miid pemenus
3a1ad;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHUCTEMa JUHEHWHBIX ypaBHEHHM, MaTpUIIa,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, HCTI0JIb30BAaTh CBOWMCTBA
ompenenuTeNs 2 X 2 S BBIYUCICHUS €Tr0 3HAYCHHS, MPUMEHSATH OINPEICTUTEIN
JUIS. PEUIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C MOMOULIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUM, MCCIEAOBAaTh ITOCTPOCHHBIE MOJEIH
C ITOMOILBIKO MATPUL] U ONIPEAECTIUTEIIEN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;

MCIIOJIh30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JJIsl MPE0Opa30BaHUS BBIPAKEHU;
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BBITIOJIHATh TIPEOOPa30BaHUS YHCIIOBBIX BBIPAKEHUN, COACPKANIUX CTEIIEHU
C pallMOHAIbHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(PMOB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM,

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIbHBIE, I[OKa3aTeJbHbIE W
jJorapuMUYECKUE YpPaBHEHMS, HAXOJUTh MX PEUICHUS C TOMOIIBI0O PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GopMynbl i mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HEeoOXxomuMble (GOPMYIBI IS PEIICHHWS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
YPaBHCHUI;

MOJICITUPOBATh PEAJIbHBIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIOBUIO 33Ja4d, HMCCIIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCIOJIb30BaHUEM ammapara aareOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUS (DYHKIMM, rpaduk (QYHKIUHU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpapuKOB (PYHKIIHIA;

cBOOOJIHO ONIEpUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAYEHUM
byHKIIMHM, HYTd QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUpPOBaTh TMOHATHAMH: UYETHBIE H  HEUETHBIE  (PyHKIUH,

nepuoandeckre QyHKINN, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHUS C HATYPAJIBHBIM U LETbIM
nokasareyieM, rpauk CTENEeHHOW (DYHKIMH C HATypaJlbHbIM M LENbIM MOKa3aTeseM,
rpaguk KOpHS N-0il CTENeHH Kak (PYyHKUMU OOpaTHOM CTENEHHW C HATypabHbIM
IIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAs U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATUSMH: TIOKa3aTelbHas M Jorapupmuyeckas
GyHKIIMHU, UX CBOMCTBA U rpadUKH, UCTIOIB30BaTh UX rpadUKH ISl PEIICHUs YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
ornpezesieHue TPUrOHOMETPUUECKUX (PYHKIIMH YMCIIOBOTO apryMeHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
OpU pelleHUH 3a7ad U3 APYrux y4eOHbIX MPEIMETOB U PEaJbHOM KHU3HM, BBIpaXKaTb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Havana maTeMaTH4eCKOro aHaJIn3a:

CBOOOZHO ONEpUPOBaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUuecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIIas T€OMETpUYECKas MPOrpeccHsi, JUHEHHBIM u
OKCIIOHEHITUATFHBIA POCT, (OpMyJia CIOXKHBIX TMPOIIEHTOB, HMMETh IMPECTaBICHUE
0 KOHCTaHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHHs pPEalbHbIX 3aJad MPUKIATHOTO
XapakTepa;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: MOCJIENI0BATEIbHOCTb, CHOCOOBI 3aJaHUs
MOCIIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apOXKJICHUSI MAaTEMaTUYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH IMOHITUSMHU: HEMpPEPBIBHBIE (YHKIHWH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTH rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS HA OTpPE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA [T pEeLICHUS 3aa4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacatenbHas K rpaduky QyHKINU;

BBIYUCIISITH POM3BOJIHBIE CYMMBI, MIPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUH JIBYX
(GYyHKIMI, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUSI
3azad.

MHo:kxecTBa M JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPH PEIICHUH 3a/1a4 U3 JPYTUX yYeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh TMOHITUSMH: ONPEICIICHUE, TEeopeMa, YypaBHEHUE-
CJIEACTBHUE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JIOKA3aTeIbCTBO, PaBHOCUJILHBIC
YpPaBHECHUS U HEPABEHCTBA.

K koHity oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pe3ynbTaThl IO OTAEIBHBIM TeMaM (penepanbHOi padoueil mporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 Havaja MaTeMaTHYECKOIO aHAJIN3a»:

Yucsia 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHUAMH: HATypaJbHOE U LEJO€ YHUCIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIBIX YUCEN, UCIOIB30BATh PU3HAKU JEIUMOCTH LeibiX yncen, HO/I
1 HOK HarypanbHBIX yncen i peleHns 3a1ad, IPUMEHATh allrOpUTM EBKIINA;

CBOOO/IHO ONEPUPOBATH MOHATHEM OCTATKa [0 MOJYJIIO, 3alMChIBATh HATYpaJIbHbIE
YUCJla B Pa3JIMYHBIX IMO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZIHO OMNEpUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMILJIEKCHBIX 4YMCEJ, MPEACTABISATh KOMIUIEKCHBIE YHClIa B alreOpanyeckod u
TPUTOHOMETPHUUECKOW (OpMeE, BBIMONHATH apu(PMETHUECKUuEe oOrepauud C HUMH U
M300pakaTh HA KOOPAMHATHOM IMIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSAMU: UPpPALUOHAIbHBIC, [OKa3aTeIbHbIE WU
Jgorapu(MuyecKre HEpPaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, IPUMEHSTh
HEOOXOoauMbIe (QOPMYJIBI ISl PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPHUUYECKHX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMbl W CHUCTEMBI-CIIEJICTBHS, HAXOAHWTHh PEIICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIBHBIX, UPPALUOHAIBHBIX, IIOKA3aTEIbHBIX H
Jorapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh panuoHalbHbIe, UPPALMOHANbHBIE, TTOKa3aTeNbHbIE, JorapuMuueckue u
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphlI;

MPUMEHSTH IpauuecKre METOAbI AJIsl peICHHs] YPaBHEHHUM U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTpaMu;

MOJEJIMPOBATh PEaJbHbIE CUTYALIMH HA SI3bIKE aIreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHMSI, HEPABEHCTBA M X CUCTEMBI 10 YCIIOBHIO 337a4H, UCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C UCIIOJIb30BAaHUEM ammnapara ajireOpbl, WHTEPIPETHPOBATH IMOJYyYECHHBIN
pe3yJibTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTH I'€OMETpHUUEcKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPIAMHATHOM
IUIOCKOCTH;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHSATH (QYHKLMHU ISl MOAECIUPOBAHUS U UCCIIEOBAHUS PEAIbHBIX TPOLIECCOB.

Hauajia MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI,

HaxoOJUTh HAWOOJbIIEC W HAWMMEHBINEE 3HAYCHHWS (YHKIMH HENPEPHIBHON
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO IS  HAXOXKICHHS  HAWIYYIIEro  PEIICHUS
B MPUKJIAHBIX, B TOM YHUCJE COIUATBHO-DKOHOMUYECKUX, 3a/auax, sl ONpeeIcHUs
CKOPOCTH U YCKOPEHHMsI TPoIecca, 3aJaHHOTO (GOpMyIIoi Uiu rpaduxom;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: TEPBOOOpa3Has, ONMPENCIEHHBIA HMHTETpal,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX QYHKIIUNA U BBIUYUCISATH HHTETpal 1o hopmyie
Hrrorona—Jleiibuuia;

HAXOJUTh TUTOIIAIH INIOCKUX PUTYP U 00BbEMBI TEIT C IIOMOIIBIO HHTETPaJIa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
cocTaBieHus Qg hepeHIuaTbHBIX YPaBHEHUI;

pemarh MPUKIAIHBIC 3a7adqd, B TOM YHCJIE COMHUAIBLHO-DKOHOMHYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHue
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie yncna. OOBIKHOBEHHEIE
U JICCATUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanbHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHE ONepariuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiictBa. [Ipubnmxénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUU.

MaTeMaTUYECKHX 3a7a4, a TAKKeE
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YHUCJIa; UCTOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUN U pEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYMCIICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4WIEHBI OT OJHON
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LEIBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHH. MaTtpuiia CucTeMbl
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTIUTEIIA
JUJIS1 PELICHUSI CHCTEMBI IMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C IOMOIILIO CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IprMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
MIPUMEHSATh JEJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s peumeHust
3ajJad.

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpenenuTes 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEWHBIX YPABHEHH.
MoaenupoBaTh peajabHbI€ CUTYalluU
C IOMOIIBIO CUCTEMBbI JIMHEMHBIX
YPaBHEHUM, UCCIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHILL U OTIIPEIICIIUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3yJbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IIeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
GyHKIMH. DIIeMeHTapHbIe
npeobpazoBanus rpadukoB GyHKIIH.
OO6acTh onpeneneHrs 1 MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[TpomexxyTk MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢yskuuu. Hanbonpliee u HanMeHbllee

3HauYeHUE (DYHKIIMHU HA POMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe

UCCIIEJOBAaHNE U NTIOCTPOEHHE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHs ¢ LICTBIM ITOKA3aTeIIeM.
bunom HeroToHa.

CrenenHas pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIbIM TT0Ka3aTteseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObI 3a7aHusl PYHKLINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] © MHOKECTBO 3HAUECHU I
byHKIMH, HyId QYHKIWH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUe (PYHKIHUU HA IPOMEKYTKE.
dopMynUpOBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QYyHKIUH.

BripaxxaTs popmyiaamMu 3aBUCIMOCTH
MEX1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEeHH C LIEJIbIM NTOKa3aTeNeM;
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NOAXOSIYI0 (hOopMy 3amUCH
JNEeUCTBUTEb-HBIX YUCEN JJIsI PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaTH, 3aIIMCHIBATH
N-0M CTEIIECHMU. HaTypaJIbHOM CTEIEHH U €r0 CBOICTBA. | B CUMBOJIMYECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILINX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HppannonanbHbIe ypaBHEHHUS. Haxonuts peniennst nppanroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
MPPALMOHATIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYIIECTBIJISISI POBEPKY KOPHEM.
UPPaLHOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-oii N-o¥i CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl PYHKIIUU CTENEHH C HaTypajbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTeIEM IIOKa3aTeaeM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM @opMyIUPOBATH OINPEICIICHUE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YpPaBHEHUM

CTENEHU C PallMOHATIbHBIM
MIOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUM, COIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MOKa3aTeJEM.

Ucnionn3oBath 1iudpoBbie peCypeh
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JUIS IOCTPOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

Haxonuts penieHus moka3aTeabHbIX
YpaBHEHU

Jlorapupmuyeckas QyHKIHA. 18 Jlorapudwm uncna. CBoiicTBa JlaBathb onpeneneHue iorapudma
Jlorapupmuyeckue norapudpma. JlecsTHaHbIE U YHUCIIa; JECATUYHOTO U HATypaIbHOIO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. aorapugpma.
[IpeobpazoBaHue BbIpaKEHUNH, Hcnonp3oBatk cBOMCTBA TOTapuMoB
coJiep KallIux Jorapru(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckas GyHKLHS, J0Tapu(PMUYECKHUX BBIPAKEHUU.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU byHKIIMU KaK 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyeckue ypaBHEHUS. CBO¥CTBA JIorapuPpmMudeckoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIeHUs 3a/1ay.
Jaorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenns
PaBHOCHIIBHBIE NTEPEXO/IBI B PELLICHUU aorapu(pMUUECKUX ypaBHEHU N
JAorapu(pMUYECKUX YpaBHEHUI C MOMOIUIbIO PABHOCWIIBHBIX ITEPEX0I0B
WM OCYILECTBIISISI MPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | JlaBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTEHC YHCIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, apKKOCUHYCA U
apKTaHIeHCa YUCa.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Penienne TpUroHOMEeTpUYECKUX
ypaBHEHUN

IIpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJIaHUs MMOCJeI0BATEIIBHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHann3a OECKOHEYHO MAJIBIX.
Apudmerrnueckast U reoMeTpudecKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CymMa 0eCKOHEUHO yOBIBaIOIIEH
reOMETPUYECKOU MPOTrPeCcCHH.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CIOKHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIAIHOIO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TomyuaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METUIECKON U TeOMETPHUUECKOM
POTrPECCUH, HAXOAUTH CyMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
F€OMETPUYECKON IIPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL pELLICHUS 33/1a4 MTPUKIIATHOTO
Xapakrep.

[TpumeHsTh POPMYITY CIOKHBIX
MPOLICHTOB JIJIs PELICHUS 3a]1a4
U3 peaJibHOW MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspbiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISL PEILIEHUSI HEPABEHCTB.
[IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 115 perieHus 3aaay.
IlepBas 1 BTOpas NpoOU3BOAHBIE
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAECHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
GbyHKUIUN 15 pelieHus 3a/1a4.
OnepupoBath MOHATUAMH: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKIINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npon3BOgHBIE CYMMBI,
IIPOU3BENCHUS, YACTHOTO U CII0KHOU
GyHKUIHUU.

N3y4dats Npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbp30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTH3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pas3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne nNpon3BOHOM Ctpouts rpaduk KOMITO3UITUU

C IMOMOIIBIO POU3BOIHOU

K UCCJICIOBAHUIO (DYHKIIUIA

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSl HAXOKJEHUS HAWTYYIIIETO
pelieHus B MPUKIIAIHBIX 33a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJIAUHATHOMU
IJIOCKOCTH

(YHKIIHI ¢ TOMOIIBIO AJIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crtpouts reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOoJbIlIee U HAUMEHbIIEe
3Ha4Y€HUs PYHKIUU HEMPEPHIBHOMN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCJIEI0BAHMUS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSl HAXOKJIEHUST HAaWTYYIlIEero
pelieHus B NpUKIaJIHbIX, B TOM YHCIIE
COLIMAJIBHO-PKOHOMHYECKHUX, 3a7a4aXx,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3alaHHOrO
dbopmynoi unu rpadguKom.

[Tonmy4ats npeacraBiieHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpazHas U onpeaeaEHHbIN
ajeMeHTapHbIX GyHKIuH. [TpaBuia uHTerpan. Haxoauts mepBooOpas3Hbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMN U BBIUYUCIATH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai no gpopmyne Herotona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Herorona— JleliOuuiia. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana OTIPEICIEHHOTO UHTErpalia.

JUTS1 HAXOXKIEHUS TI0IIAIeH 3HAKOMHTBCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBiICHUE O 3HAYCHUU
muddepeHnnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBaHUE B Pa3BUTHH MaTeMaTHKH

peabHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHnanbHbIX YpaBHECHUN

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO W3y4YECHUS UX CBOMCTB.

HEpaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats TpuronomMeTpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOLIBIO
TPUTOHOMETPUUYECKOM

OKPYXHOCTH.

[TpumeHsTH HOPMYITBI TPUTOHOMETPHUU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUTSl IOCTPOEHHUSI M UCCIIEOBaHUS
rpagukoB QyHKIIHMA

WppanmonanbHbie,
MOKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHBIX U JOoTapu(PMUISCKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
norapuMUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHOM
U JjorapumMudeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX 1
jorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
MEePEXO0B.

Pemars uppannroHanbHbie 1
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MIEPEXO0B.

Hcnonb3oBath rpaduyeckue METOIbI
Y CBOWCTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JJIs1 pELICHUS 3a1a41

32



denepanbHas padbouas nporpamma | Marematrka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

KomruiekcHsle uncia 10 KommekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSIMMU:
Y TPUTOHOMETpHUYECcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YHCII0 M MHOKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMILUIEKCHBIX YHCEIL.
ApudmeTrueckue onepanuu [IpencraBisiTh KOMIIEKCHBIE YUCTIA
C KOMIUIEKCHBIMH YHCIIAMHU. B aIreOpanveckoil u
N300paxkeHne KOMIUIEKCHBIX YUCEIl TPUTOHOMETPUUYECKOU popme.
Ha KOOPAWHATHOM IIJIOCKOCTH. BoinonssaTte apudmeTndeckue
®opmyna Myaspa. Kopuu n-oit OIlEpallU C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILIEKCHBIE YK CIIA
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPJAMHATHOM IJIOCKOCTH.
JUI pelieHus: (GU3NYECKux U [Ipumensars popmyny Myaspa u
r€OMETPUYECKUX 3a/1a4 N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCS C MPUMEPaAMU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUIsl pELIEHUS] TEOMETPUUECKUX U
buznyeckux 3agad
HatypanbHble 1 Lieble yucna 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
nensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMma EBkinaa

JJIs1 pELICHUS 3aa4 B IIEJIbIX YHACIIaxX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEITBIX
quced.

Hcnonp30BaTh NpU3HAKA JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKknuaa i pemeHus
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3ajad4.

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHECHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHNE CUCTEMBI WIIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxomute pemenus cuctem u
Aorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalHOHAIBHBIX, UPPALMOHAIBHBIX,
HEPABEHCTB K PELLCHUIO MOKA3aTeJIbHBIX U JIOTapUPMUIECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPAaBHEHHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHOU KU3HH, MHTEPIIpETALUs K PELIECHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 Pa3IMYHbIX 00JacTeil 3HaHUN U
peanbHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Ucnons3zoBath UG poBbIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

noKa3aTesbHbIe, JorapupmMuueckue u
TPUTOHOMETPHUUYECKNE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JOTapUPMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpamu.
[TocTpoeHnue u uccienoBaHue
MAaTEMATUYECKUX MOJIECIICN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccieaoBanue QyHKIUNA MeTogaMu
MaTeMaTH4ECKOr0 aHAJIA3A.

CtpouTs 1 UCCIea0BaTh
MaTEMaTUYECKHE MOJIEIIN PEATIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC MIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATU3AllU 3HAHUI

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHHUSI, ypaBHCHUS, HEPABEHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIeI0OBATh MMOCTPOCHHBIE MOJIEIH

C UCTIOJIH30BAaHUEM armapara aareOphl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumensaTs GyHKIIMHA

JUTSI MOZJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,
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B TOM YHCJIE€ COLIMATIBHO-
SKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CPeCTBAMU aNTreOphl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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®OEJEPAJIBHASA PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

I'eomerpust siBiasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHMsl, TaK Kak 00€CIeYNBACT BO3MOKHOCTD N3YUCHHSI TUCIUIUINH €CTECTBEHHO-
Hay4YHOW HAMPABJICHHOCTH U MPEIMETOB T'YMAaHUTAPHOTO UKIIA. [I0CKOJIBKY JJOTHYecKoe
MBILUICHHE, (QOpMHUpYyeMOe TMpU H3YYCHHUH OOYUYAIOIUMUCS TOHSATHIHBIX OCHOB
F€OMETPUU, NPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHHHM LEMOYKU JIOTHYECKUX
YTBEPKIAEHU MPU PEHIEHUHA T€OMETPUUYECKHUX 3a7]a4, YMEHHE BBIIBUTaTh U ONIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIOJIB3YIOTCS MPU PELIEHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aY.

Llenp ocBoeHusi mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha yriyOnéHHOM
YpPOBHE — pPa3BUTHE HMHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOyYaromuxcsi NpH H3yYECHUU
reOMETpPUH, KaK COCTaBISIOLIEH MpeaMeTHON obnacTn «MaremaTtuka u MHPOpMaTHKa
yepe3 olecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKUX
T€OMETPUYECKUX 3HAHWM M JIEWCTBHM, CHEUM(PUUHBIX TE€OMETPUU, M HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(ecCHOHATIbHOTO 00pa3oBaHMs, CBS3aHHOTO C HCIOJb30BaHUEM
MaTeMaTUKH.

[IpuopuTeTHBIMU 3aJadyaMHd  Kypca TeOMETpUM Ha yriayOJEHHOM YpOBHE,
PaCHIMPSIIOUIMMU U YCUIIMBAIOIIMMH Kypc 0a30BOT0 YPOBHSI, SIBISIOTCSA:

pacuIMpeHHue MPEACTaBICHUS O TEOMETPUU KAaK YacTH MHUPOBOM KYJIbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MUPOM;

(opMupOBaHUE NMPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJIETISAX, IMO3BOJSIOIIMX ONHUCHIBATh W M3y4aTh pa3HbIC SIBICHUS
OKpY’KaroIIEro MHUpa, 3HAHME MOHATHWHOIO ammapara no pasueny «Crepeomerpus»
yueOHOro Kypca reOMeTpHH;

(opMupoBaHHE YMEHUS BJIQJIETh OCHOBHBIMH MOHSTHUSAMH O MPOCTPAHCTBEHHBIX
¢urypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpMyl M yMEHHE
UX TPHUMEHSTh, YMEHHUS JOKa3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHJIAPTHBIE CIIOCOOBI
peuieHus 3aay;

(dbopMHpOBaHKE YMEHHUS PacliO3HABaTh HA YEPTEKAX, MOJICIIAX U B pEaIbHOM MUpPE
MHOTOIPAHHHUKH U Tella BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IOCTPOEHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHUMAHUS POJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYKICHHUIM;

dbopMHpoBaHME yMEHUS BIAAETh METOJAaMH JOKAa3aTelbCTB W  aJITOPUTMOB
pElIeHNs, YMEHUS UX MPUMEHATH, NPOBOJAUTH JI0KA3aTENIbHBIE PACCYXKIEHUS B XOJE
pELICHNs] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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dbopMHpoOBaHUE MPEICTABICHUS O HEOOXOAMMOCTH J0Ka3aTeIbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJIM AKCHMOMAaTUKH B IPOBEACHHM JEITYKTHBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaromuxcsi,  MO3HABaTeNIbHOM  AaKTUBHOCTH,  HMCCIIEOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHHUIO T€OMETPHH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHIATUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCalIbHBIX >KMU3HEHHBIX CHUTYyallMsX W TPU U3YyYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, IPOSIBICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pEaTbHBIX
CUTyallMii, HCCIEIOBaHUS TOCTPOCHHBIX MOJENCH, HWHTEPHpPETAlUh TOTYyYEHHBIX
pe3ynbTaToB.

OCHOBHBIMH ~ COJIEp)KATEeIIbHBIMU ~ JIMHUSIMA ~ yd4eOHOro Kypca «['eomerpusi»
B 10-11 «kmaccax sBusitorcs: «lIpsiMble ¥ IJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATBI B IIPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHe 0o0ydeHus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJEpXaTelbHbIM JIMHUSM Y4eOHOro Kypca, a
(opMupOBaHUE JOTHUYECKUX YMEHHUH pacHpeesiseTcss HE TOJbKO MO COAEpKAaTeIbHBIM
JUHUSM, HO U 10 rogam oOyueHus. Coxep:kaHue 00pa3oBaHHsA, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 0 TojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaI€HHE FTEOMETPUUECKUMHU MOHATUIMU
U HaBbIKAMHM TOCJIEAOBATEIbHO M IMOCTYNATEJbHO, C COOMIOJCHHEM NpPUHLHUIA
IPEEMCTBEHHOCTH, @ HOBBIC 3HaHHUS BKJIIOYATh B OOIIYI0 CHUCTEMY TI'€OMETPHUUECKHX
NpEACTaBICHU OOydYaromMXCcsd, pacupsiss U yriyonss e€, oOpa3ys HpOYHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexoa Kk U3y4EHHIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3/aTh ycnoBus 1 quddepeHuranun 00y4eHus, MOCTPOCHNUS HHINBUAYaTbHbBIX
00pa3oBaTeNbHBIX MPOTpaMM, OOECHEYUTh YIUIYOJIEHHOEC W3yYe€HHE T€OMETPUU
KaK COCTaBJISIONIEH yueOHOTo ipeameTra «MareMaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YUYETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneyuBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BAHUEM.

Ha uzyuenue yuebHoro kypca «I'eomerpus» Ha yriayOGlIeHHOM YPOBHE OTBOAMUTCS
204 vaca: B 10 kmacce — 102 wyaca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 gaca B HeneIO).
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COJAEPXKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
IapajulesIbHble M CKpEIIMBArOIIKeECs NpsMble. [Ipr3Haku CKpEemMBAIOMMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: MapajuIelIbHbIE IPSMBIE
B IIPOCTPAHCTBE, MTApaJUIEIIBHOCTD TPEX NPSAMBIX, MAPAIIIEIBHOCTD IIPSAMOU U IIJIOCKOCTH.
[lapamnenbHoe W IEHTpAJbHOE MPOEKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHbBIC
CBOMCTBa TMapajuieJIbHOTO NpoeKTHpoBaHusa. M3o0paxkeHue ¢Guryp B mHapajieabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJ MEXKAY HPSMBIMA
B IpocTpaHcTBe. I[lapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (PUTYPBI HA TIOCKOCTH:
TETPadp, NapALICIEIHUIIE], IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh OPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE NTapaJUICIIbHBIE U MEPIICHANKYJIAPHBIE K INIOCKOCTH, ITPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, T€OpeMa O IPSMOU NEPIECHAUKYISIPHOU
I0CKOCTU. OpTOroHa’mpHOE NPOEKTHpOBaHME. [lepneHAMKYIsIp W HAKIOHHBIE:
pacCTOSHUE OT TOYKH O IJIOCKOCTH, PACCTOSIHUE OT MPSMOU IO INIOCKOCTH, ITPOECKIIMS
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepeHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroj JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsl TPEXTPAHHOIO YyIJa.

MHoOrorpaHHuKHu

Buapl MHOrOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuka. [Ipuszma: n-yroneHas npusma,
npsiMasi W HaKJIOHHasT TMpU3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsMOYTOJIBHBIN NapajuieNIenUne ] U ero cBoctra. Kparuaiimue nytu
Ha [IOBEpPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronpHas nupamuaa, IpaBUIbHAs U yCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mNpaBWIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MpHU3Ma M IpaBWIbHAA NUPAMUA, [PaBUIIbHAL
TpeyroJibHasi MUpaMUIa U MPaBWIbHBIN TeTpasp, KyO. [IpeacraBieHue o nmpaBuiIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCADIP.

Boluucienue 31€eMEHTOB MHOTOTPAaHHUKOB: p€Opa, auaroHanu, yribl. [lnomans
OOKOBOM MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIAb OCHOBAHUI,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU npu3Mbl. [lnoniaas 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTH MTPAaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJEMEHTBl  CUMMETPUUA  NIPABUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBUJIBHOM MHOIOTPAHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
NUPaMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, NJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPAaBICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0’KEHHUs BEKTOPOB. CBOMCTBa YMHOKEHHUA BEKTOpa Ha YK ciIo. [[oHsATHE KOMITJITaHAPHBIE
BEKTOpHI. [Ipu3Hak kKomIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamienenumnena.
Teopema 0 pa3iioKEeHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssMoyrobpHas
chcTeMa KoopawHaT B mOpocTtpaHcTBe. KoopaumHatel BekTopa. CBsA3b  MEXAY
KOOpJIMHATAMH BEKTOpa M KOOPJMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpalmenust

[ToHATHSA: UMAMHAPUYECKAS IOBEPXHOCTh, KOHUYECKask IOBEPXHOCTh, CpepruecKas
MOBEPXHOCTh, O0Opa3ylolue moBepxHocTeil. Tena BpallleHWs: HWIMHAP, KOHYC,
yCeu€HHbIH KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJibHas INIOCKOCTS K cepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3séprka
uIMHApa U Konyca. CumMeTtpus cepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napayienenunena u ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1I1apa U apoBOTro CErMEeHTa.

KoMOunanmu Ten BparieHusi ¥ MHOTOrpaHHUKOB. [Ipu3Ma, BrcanHas B MWIHHID,
onucaHHas okoJio unuHApa. [lepeceuenue cdepsol u mapa c miockoctbio. Kacanue mapa
U cdepbl IOCKOCThIO. [IoHsATHE MHOrOrpaHHMKa, OMMCAHHOTO OKOJO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCa, TUIOIIaAb cdepbl u e€ yacteit. [lonobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TUIONIAICH MOBEPXHOCTEW MOAOOHBIX (UTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agady  Ha  MJIOCKOCTH
C MCIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHuil MHOTOTPaHHUKOB W TeJl BpALICHUS: CEYEHHS IMIMHIpa
(mapaJuienbHO U MEPIEHIUKYJISIPHO OCH), CEUeHUsI KOHYCa (MapaieiIbHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUs IIapa, METOJbl MOCTPOCHUS CEYEHHIl: METOJ
CJI€I0B, METO/l BHYTPEHHETO MPOEKTUPOBAHUSA, METO/I IEPEHOCA CEKYIEN MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Omnepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIHWHAT
B nnpoctpancTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

J[BM2KeHMSI B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOMCTBA JBMXKEHWW. Buapl ABWKEHUN: NapalUIeIbHbIM IEPEHOC, UEHTpAJIbHAS
CUMMETpHS, 3€pKalibHasi CUMMETpHs, IMOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

NNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0ydJarommiicss HAyIUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3a/1a4y ¥ MPOBEJICHUM MaTEeMaTHUYECKUX PACCYKICHUM;

MPUMEHSATh AKCHOMBI CTEPEOMETPUHM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 3a71a4;

KJaccu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJTHO OMIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMU B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapalieienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIONTHSATH MapajuIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MMPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: (GUryp Ha TIOCKOCTH;

CTPOUTh CEYEHHMS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BUIl CBEPXY,
cOOKy, CHU3Y;

BBIYHCIIATHh IUIONIAA IMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUICCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHUS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOJHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATD JECHCTBUS HAJl BEKTOPAMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
T€OMETPUYECKUX  BEJIUYHMH, TPUMEHSAS W3BECTHbIE METOJAbl MPU  PEIICHUU
MaTEeMaTUYECKHUX 3a7a4 MOBBIIIIEHHOTO M BBICOKOT'O YPOBHS CIIOHOCTH,
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IMEHTPATLHON CUMMETPHH, 3epKATBHOW CUMMETPHH, TIPU ITOBOPOTE BOKPYT
psIMOH, ITpeoOpa3zoBaHUsl TOI00KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB UM TeJl BpalleHUS: CEUCHHs LUIUHIpA
(mapasuienbHO U NEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TapalijieIbHOe OCHOBAHUIO U
POXO/IsIlee Yepe3 BEPIUHY), CEUCHHUS 111apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeoOMeTpUYecKrne (aKThl I PEIICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEAIOJIarafoInX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
F€OMETPUUYECKUX BEJIUYHH;

PUMEHSTh MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIITMOHHBIE CUCTEMbI
IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, AHAIIM3UPOBATH H
OIICHUBATh PEAbHBIC CUTYAIIMH, PUMEHSATh U3yUYCHHBIE TTOHITHS, TEOPEMBI, CBOWCTBA
B TIIpollecce IIOMCKAa pelIeHUus MaTeMaTH4YecKd CHOpPMYIUPOBAaHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlMHd Ha SI3BIKE TE€OMETPHH, UCCIIEIOBATh TTOCTPOCHHBIC
MOJIENIA C HMCTOJb30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara aiareOpsl,
peraTh MpakTHYEeCKUE 3a7a41, CBSI3aHHBIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEIUYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTallax pa3BUTHS T€OMETPUU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/JIbI JEATEIHHOCTH
OcHoOBHOE cozepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi ¥ II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
MPOCTEHINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHus IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHui

B KOTOPOU BBIMOJIHAETCS TIIAaHUMETPUSL.
Jlemats mpOCTEUIIINE JIOTUUECKUE
BBIBOJIbI N3 aKCUOMATUKH TIJIOCKOCTH.
[IpuBOINUTH PUMEPHI PEATBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
ABJISIFOTCSL AaKCUOMBI TEOMETPHH.
N3yuarh, NpUMEHSATH MPUHIIUIIBI
IMOCTPOCHUS CEUCHU .

Hcnonb30BaTh 11 HOCTPOEHUS
CEUYCHUM METOJ CJICIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCa CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpuyeckue 3aaauu:
Ha OMpEICJICHUE BUJA CEUYCHUS U
HAXOXJICHUE €0 IUIOIA/IN.
AKTyanu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh MpU peLICHUH 33724

44



denepanbHas padbouas nporpamma | Marematrka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

nMpamMubl, Kyoa v MPU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU [IBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IAaroB
OCTPOECHHUS.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEKAX.
Hcropust pa3BUTHS ITTAHUMETPUU

U CTEPEOMETPUU

CJIeyIONTHE TNTAHUMETPUIECKUEe (haKThI
1 METOJbI:

Teopemsr Qarneca u

O MPOMOPUHOHATBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
[IpsAMOYTONIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyroiabHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[Tomy4ats nmpencraBieHus 00
OCHOBHBIX ATaIlax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenmBaromuecs
npsMble. [Ipu3Haky cKkpemumBaromuxcs
IIPSAMBIX.

[TapasutenbHbie IpsIMbIE

Knaccuduimposats B3auuMHOe
pacmooKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMHU U IPUBOJISI IPUMEPHI
W3 peaIbHOU KU3HU.
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B IPOCTpPaHCTBE. Teopema

O CYILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIeH

HAa IAHHOW MPSMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAJIIEITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yrosn MexXy NpsIMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacIoJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaleH Ha IPYrou MpsIMO; JIEMMY

0 MEPECEUECHUH TIIOCKOCTH ABYMS
MAPAJUICITBHBIMU NPSAMBIMU; TEOPEMY

0 TPEX MapaJIEIbHbIX MPAMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIINBAIOMINXCA MPSAMBIX, TEOPEMY
O CKPEIIMBAOIINXCS TIPSIMBIX.
Jloxa3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuieNIbHbIM U [IEHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
MPOEKTUPOBAHKUE (PUTYD HA MIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajljI€IbHOIO
MIPOEKTUPOBAHMS.

N300pakats B mapaieIbHON
MIPOEKLINU PAa3HbIE TEOMETPUUECKHE
burypsl.

Pewats crepeomeTprueckue 3aaauu
Ha J10Ka3aTeIbCTBO U UCCIIEI0OBAHME,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
pacCyKJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHHBaTh, AHAIU3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaennpoBaTh peaabHbIC CUTYalHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSITUN U TEOpEM, armapaTa aireopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOM U TIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICITBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHUM Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJlJICIbHOCTH ABYX IJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJICKAITYIO JAHHOU MIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKIIFOUEHHBIX MEXKy MapaieIbHBIMU

W3 PEaJbHOU KU3HU.
@opMyIUpPOBATH ONPEAECIICHUE
MapajuieNIbHBIX IPSIMOM U INTIOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOI U
IJIOCKOCTH; CBOMCTBA MAPAIIIETbHOCTH
MPSIMOU U TUIOCKOCTH.

PemaTe crepeomeTpuyeckue 3aaaumn
BBIUKCIICHUS U JI0Ka3aTEIIbCTBO,
CBSI3aHHBIE C MAPALICITBHOCTHIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha [IOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETpAdApa U Napasuiesenuneaa.
PemaTe cTepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
TJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

MIpY PEUICHUU T€OMETPUUYECKUX 3a]1a4
CBSI3aHHBIX C MAPAIIIEITBHOCTHIO
TUIOCKOCTEM.

CpaBHMBATH ¥ aHAJIU3UPOBATH
peaJIbHBIE CUTYyallU, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O IEPECEYEHUH NPSIMOM
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JIEJIMPOBATh PEATIbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJUIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenwue: Teopema [Tudaropa

Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0CKOCTU. Teopema o CyIecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYIISIPHOM
K IIOCKOCTH. [TnockocT n
NEPIEHIUKYJIAPHbIC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha IPSIMYIO.

TeopeMa o TpEX NeprneHUKYIIsIpax
(mpsimast u oOpaTHasi).

AKTyanu3upoBaTh (DaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
MEPIEHIUKYJIIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NIPSIMOM,
MEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIeMMY

O NEPIECHINKYISAPHOCTH IBYX
MapajuiesIbHbIX MPSMBIX K TPEThEH
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWUH U €IMHCTBEHHOCTH
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY Y NEPIIEHAUKYISIPHON K TAHHOMU
IIJIOCKOCTH.

N3o0paxxkath B3aUMHO
MEPIIEHAUKYJIISIPHBIC TPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [louck nepneHIuKyIspHbIX
MPSIMBIX C TIOMOILBIO
IIEPIIEHIUKYJIPHBIX IIJIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceueHuii Kyoa, IpU3MBl,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTr
CUMMETPHUM B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSIMOM M TUNIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOTOI'PaHHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NEPHEHANKYJIAPBL: CAMMETPHSL, CABUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y TUIOCKOCTB.

DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEPIEHANKYJIIApA IS APYTUX 001acTen
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH ), B PEATbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHHUS, CBA3aHHbIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
0o0paTHYyI0 TeopeMe O TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBieHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
JIoka3bIBaTh TEOPEMY O MPOEKIINH
TOYKHU Ha NPAMYIO.

Pemate crepeomMeTpuyecKkue 3a1aum,
CBSI3aHHBIE C TIEPIICHIUKYISIPHOCTHIO
MIPSAMOM U INIOCKOCTH.

Pewats npukinaaHbie 3anauu,
CBSI3aHHBIEC C HAXOXKJECHUEM
r€OMETPUYECKUX BEIUUHUH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LUEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.
AHanm3upoBaTh U MOAEIUPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAaHUEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHME: Yron Mex 1y NpSIMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYT'OJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS TPSAMBIMH

B IIpOCTpaHCTBE. ['eomeTpuyeckue
METOZbI BBIYUCIIEHUS YTIJia MEXKIY
IPSAMBIMA B MHOTOI'PAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJIAHUMETPUH, PEIIEBAHTHBIC TEME,
[IPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBATH OIIPEAECIICHUE
JIBYTPaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaAyCHON MEpHL.
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JIByrpanHsliil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TNIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEPIEHANKYIIPHOCTH TUIOCKOCTEN;
TE0-peMa O IPSIMOM IepeceYeHUs IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa y NPsIMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM MPSMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMble, TApPAJIJIENIbHBIE INIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pPacCTOsTHUE MEXIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIKyIspoB,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
Jloka3bIBaTh TEOpEMY O IPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEMN.

@opMyIMpPOBATH CIEICTBHE

(U3 mpu3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAOTCS BE
IJIOCKOCTH, 3T IJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHHUS O €TO
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HE€ 0 TMarOHAJISIX MPSIMOYTOJIBHOTO
napajieJenunea.

Pemate crepeomeTpruyuecKue 3a1auu,
CBSI3aHHBIE C MEPHEHINUKYISIPHOCTD
MPSAMBIX U IUIOCKOCTEU, UCITOJIb3Ys
MJIAaHUMETpUUECKue (DaKThl U METOIBI.
[TpoBOAUTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbBIE PACCYXKICHUS MPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C MEPIIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEHN.

AHaIU3UpPOBATh U MOJIEIIUPOBATH

Ha SI3bIKE TEOMETPUU pEaTbHbIC
CUTYyalluH, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSTHUN OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brrunciienne paccTostHUM MEXIy
CKPEIINBAIOIIAMUCS TPAMBIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroj, HEpaBeHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsl
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTiia. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4ECKHUe JIMHUN Ha 3eMiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCIIOJIb30BAaHUEM
anmapara anreopsl.

Pewars npuknagHbie 3a1a4H,
CBSI3aHHBIC C HaXO0XKICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMatu3zanus 3HaHUI:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIOHHAS
npu3msl. [IpaBuibHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Napaiesaenunes, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEUYaHusl,
KOMMEHTapHHU.

AHaIM3UPOBATH PELICHUE 3a0a4H.
PucoBarth BBINYKJIbIE MHOTOIPaHHUKH
C 3aJITaHHBIMH CBOMCTBaMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIMTYKJIOT'O MHOTOTPaHHUKA TI0 IBYM
€ro MPOCKIHSIM.

Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MHOT'OTPaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKHI
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C pPa3HOM DUIIEPOBOM XapaAKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yibTara Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [ImanupoBars
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JIPYTUX MPaBUIbHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[ToHATHE BEKTOpA HA TUIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
rapajulesIenunea, YMHOKEHHE BEKTOPa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocrenmue 3agaun ¢ BEKTOpaMu

AKTyanu3upoBaTh (HakThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILTaHapHbIE BEKTOPbI. [IpuBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JNIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YUCIIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIJIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alys 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0KAa3aTeIbCTBO MATEMATHYECKHUX
OTHOILIEHU, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIUH,
YTJIOB, TUIOMIAICH, 00BEMOB).
Hcnonb30BaTh npu pelICHUN
CTEPEOMETPUYECKHUX 3a7a
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
[IpoBONTE JTOTUYECKH KOPPEKTHBIE
JTIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHHBaTh U aHAIU3UPOBATh
peanbHbIE CUTYallUU U BBISBISATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3bIKE TEOMETPHHU.

MonenupoBaTh peajbHyH CUTYALMIO
Ha S13bIKE T€OMETPHUH U UCCIIEA0BATh
IIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCTIOJIb30BAaHUEM arnapara ajareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBl IPU PELICHUH 3a/1a4.
[Tomy4aTs npeacTaBiIeHUE O TEOMETPUH
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOUIEH OKPYKAIOIIUN MUD,
CBSI3aHHOU C peaIbHBIMU O0OBEKTaMU,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
JKA3HEHHBIE CUTYAlLlUH O POJIN
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LIEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCJICIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPa AKTyanu3upoBath (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
MIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInneneie
HEPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pPacyéra
yTJIa MEXY NPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IIOCKOCTHU
B KOOpAMHATaX.

Haxoxnenue paccTosHul OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MpaBUIILHOM
MUpaMuIe

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JECUCTBUS C BEKTOPaAMHU

K aHAJIOTUYHBIM JEHCTBUSIM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucasth ¢ MOMOIIBIO CKATIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyITy pacCTOSTHUSL OT TOUKH

JI0 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOPJAWHATHBINA Y BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHBIE PACCYKICHUS

MIPU PEIICHUU TEOMETPUUYECKUX 3a]a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKU

[ToBTOpEHue, 06001ICHNE
YU cCUCTeMaTHu3alus 3HaHUMN

15

CeueHnss MHOIOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUIEHHM, YTIIbl MEXKITY
CKPEILNBAIOIIAMUCS MTPSIMBIMH.
IleprieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPIEHNKYJIAPHBIX INIOCKOCTEN U
PSAIMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPAX, BEBIYUCICHUS JJINH

CrpouTtb ceueHus.

Pemiats ctepeomeTprueckre 3aaaun
Ha JOKA3aTeJIbCTBO MATEMATUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
r€OMETPUUYECKUX BETUYHH (JJTHH,
YTJIOB, IJI0MIaAei, 00bEMOB).
Hcnonws30BaTh npu pelieHnu
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMEeTpUuueckue hakThl U METOIBI.
[TpoBOIUTH JTOTUYECKU KOPPEKTHBIC
JIOKA3aTEIbHBIC PACCYXKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajareOpsl.
Hcnonb3oBaTh KOMIBIOTEPHBIC
IPOrpaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 yJIBO€HHH Ky0a, 0 KBaJipaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPsIMOYTOJIBHOTO MapasuiesenuIe/a.
[IpuknaaHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHHEM 00bEMA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM IPSIMOIA IPU3MBI.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMoM pu3Mel. [IpuknanHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuielieunea.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSIMOYTOJILHOTO MapasulelienuIea,
CJIEJICTBUS U3 HEE.

Pa3pes3ars MHOrOrpaHHuky,
NepeKyIaablBaTh YaCTH.

Pemate cTepeoMerpuueckue 3aauu,
CBSI3aHHBIC C BHIYHMCIECHUEM 00bEMa
IPSIMOYTOJILHOTO MapaJijIeIenuIea,
MIPU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKIAEHUS C LUETbIO BbISIBICHUS
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Brruucnenne 005EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1eHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknagHbie 3a7a4u 110 TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanM3upOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapasuIeleuIie a,
PU3MBI, TUPAMHUJIBI.

HccnenoBats MOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmnapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJL.

Jloka3bsIBaTh T€OpEMy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYTroJIbHON MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
upamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPaMU/TBI.
BriBouTh (hOopMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
MOBEPXHOCTH.

CB000IHO OTIEPUPOBATH MTOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuIuHIp. M3ydaTs crmocoOsl
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenne koHyca
IUIOCKOCTBIO, MapauieIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a/1a9n

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3a1a4u, CBI3aHHBIE

C IUJIUHAPOM.

Cdepa u miap.

[Tepeceuenue cdepor u mapa

¢ miockocTrio. Kacanue mapa u
chepsbl I0CKOCTHI0. By u
U300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

CummeTtpus cepsl u mapa.

NOJIYYEHUS UMITUHAPUYECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKAs [IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NOJIy4E€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPIEHAUKYIIAPHON

K OCH.

BoiBoguTh (hOpMyIIbI 7151 BEIUUCIECHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemarts
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 3a/1a4
IUTaHUMETpHUUYecKHe (HaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
CBSI3aHHBIE CO c(epoil U MapoM,
MOCTPOEHUEM UX CEUCHUN
MJI0CKOCTBIO.

[IpuknagHbie 3aa4K, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYXKHOCTH

HAa TJIOCKOCTH, BBIUHUCICHUS

B OKPYXKHOCTH, CTaHJapTHBIE
noo0usl.

Pasznuunbie komMOUHaIMY TEI
BpAIICHUS 1 MHOTOTPaHHUKOB.
3anmauu no Teme «Terna u MOBEepXHOCTH
BpaILCHUs»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYAIINH, CBSI3aHHbBIE C KOHYCOM

U WINHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanu3upoBath (DaKThl U METOBI
TUTAHUMETPHH, PEIIEBAaHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE pacONIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM TNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKe KacaTeIbHOU TIOCKOCTH.
BriBouTh (hOpMyITy JJ1S1 BEIYUCIICHUS
riomaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerpuueckue 3a1auu,
CBSI3aHHBIE CO CEpOi U mapom,
HaxXO0XKJICHUEM ILIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
¥ mapa.
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AHanu3upoBaTh U MOJEIHPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHBIE C IIIAPOM U
chepoti.

Pewmate npocTeie 3a1a4n, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAIICHUS] 1 MHOTOTPAHHUKOB.
Hcnons30Bath Mpu pelIeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUECKUE (PaKThl U1 METO/BI.
Pemate cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpalllCHMS,
IIOCTPOCHUEM CEUEHUN TEJ BPAILLICHHUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOTOI'PaHHHKOB.

[IpoBONTE JIOTMYECKU KOPPEKTHBIE
JT0Ka3aTeJIbHbIE PACCYKICHUS

IIPYU PELIEHUU T€OMETPUUYECKUX 3a/1a4,
CBA3aHHBIX C NEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOJIEUPOBATh HA
SA3bIKE T€OMETPUH PeAIbHbIE CUTYALIHH,
CBA3aHHBIE C MHOT'OIPAHHUKAMU.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIB30BAHUEM
arrapara ajareopbl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LUIUHAPA.

Brruucnenne 00bEMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

[Tnomaau 60KOBOM U MOTHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCICHUEM 00bEMOB
IWIMH]Ipa, KOHYCA.

[Tpuknagnsie 3agaun 1o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 00 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKkue 3a/1a4u,
CBSI3aHHBIC C BBIUMCIEHUEM O0BEMOB
niapa, apoBOTr0 CETMEHTA, IaPOBOI0
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMEBI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CoOTHOIIEHUS MEXKTY TIIOIIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OHO OMEpUPOBATH MOHATHSIMHU:
00BEM Tena, TUIONIAb MOBEPXHOCTH.
dopMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
UIMHApa; 00 00bEMeE KOHyCa.
BoiBoguTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yCceu€HHOTO KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCIIC ¥ C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEPa3PEIIUMBIX
3a/1ayax.

CB00OOAHO ONEpUPOBATH OHATUSAMMU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpMYIIBI 17151 HAXOXKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIaIu chepsl.
Jloka3wsIBaTh TeOpeMy 00 00BEME T1apa.
Pemate cTepeomerpuyeckue 3amaau,
CBsI3aHHBIE C 00BEMOM I11apa, IIapOBOTO

64



denepanbHas padbouas nporpamma | Marematrka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

TEJ.

ITono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpuUueCcKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEMN

CETMEHTa, IIapOBOT0 CEKTOPA,
IIOMIAABIO CHEpPHI.

CpaBHUBAThH U AaHATTU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanuM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIE
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
apa, IMapoBOT0 CErMEHTA, IAPOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
1o/100HBIE TeTa B IPOCTPAHCTBE.
Boruucasate 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeoMeTprueckue 3aaaum,
CBSI3aHHBIC C COOTHOIIIEHUSIMH MEXTY
TUIOMIAASIMU TTIOBEPXHOCTEN U
00BEMaMHU ITOJOOHEBIX TE.
[TpoBOIUTE JTIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKIACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C BBIYHCICHUEM 00HEMOB
TE€JI C TIOMOILBIO OMPEIEIIEHHOTO
WHTErpasa, HaX0XXJICHUEM
COOTHOIICHHS MEX]TY TIOIIAISIMH
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUU PEATbHBIC
CUTYaIlNH, CBsI3aHHBIE ¢ 00bEMaMHU U
TIOBEPXHOCTSIMU TEJI,

HAa JIOKA3aTEeIbCTBO U HA HAXOXKJICHHE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO puryp. O6mme cBoiicTBa
JIBIDKEHUM. BUIbl ABM>KEHUIN
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAsS
CUMMETpUS, 3epKaJIbHAsI CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeobpazoBanms moaoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha IPUMEHEHUE IBUKCHUS

[IprmMeHsITh paBUJia BBITIOJHECHUS
JIEUCTBUU CJIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 33/1a4.
Haxonute k0OOpauHaTBI BEKTOpA

B JJaHHOM 0a3KCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnomMHUTSE onipeienieHre CKaIsIpHOTO
YMHOEHHUS U €T0 CBOKCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYallUH, CBSI3aHHBIC ¢ (PU3NYECKUMU
BEKTOPHBIMM BEJIMUMHAMM.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOPaMU

B IIPOCTPAHCTBE, TUTAHUMETPHYICCKUC
(baKThl ¥ METOJIBI.

CB00OHO ONIEPUPOBATH MOHITUSIMH:
0TOOpaKEeHHE MPOCTPAHCTBA HA ceOs,
JIBHKCHHE MTPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, NTAPAJUIEIBbHBIN IEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bpIBaTh YTBEPKIACHHS O TOM, UTO
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, apAJUIEIbHBIN ITIEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh NOHATUSMU: TIPSIMast |
chepa Ditnepa.

Pemate reomerpuueckue 3a1aun

C MCIIOJIb30BAaHUEM JIBHIKCHUI.
Hcnonb30BaTh Npy peNICHAH 3a1a4
JBYKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 006001ICHIE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMeTpuH
10-11 xyaccoB, cucTEMaTH3ALIHS

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTEJIbLCTBO MaTEeMaTUYECKUX
OTHOIIICHUM, HAXO0XKICHHUE
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3HAHUM.

HcTopust pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

reOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TIJIOIIAIeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUUECKHUX 3aa4
IUTAaHUMETpUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATD
peasIbHbIE CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEIIMPOBAHUS
Ha SI3bIKE TEOMETPHUH.
MoenupoBath peaibHyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U HCCIIET0BAThH
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[Tosmy4aTe npeicTaBIeHUE O TEOMETPUU

KaK O pa3BHUBAIOLLEHCS HAYKeE,
VICCIIEYIOLIEN OKPYIKAIOLIUN MHUP,
CBSI3aHHOM € peajibHBIMU O0OBEKTaAMU,
IIOMOTaOUIEN PELIUTh PEATIbHBIC
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YKU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJEHHOTO YPOBHS
Ha YypOBHE CpenHero oOmero ooOpa3oBaHMs. Y4UeOHBIM Kypc IpeaHa3HayeH
g (OpMHUPOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl U MOHUMAHHUS POJIH
TEOPUH BEPOATHOCTEN KaK MaTEMaTHYECKOTO MHCTPYMEHTA JUI1 U3YYEHHs CIyYalHBIX
COOBITHM, BEIMYMH U Ipoueccos. [Ipu u3yueHun Kypca o0oramaroTcss IpecTaBICHUS
00y4aromuxcsi 0 METO/IaX MUCCIETOBAaHMS U3MEHYMBOTO MUPA, Pa3BUBACTCS MOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MAaTEMaTUYECKMX METOJOB IO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

CopepxaHue ydeOHOro Kypca HalpaBJICHO Ha 3aKPEIUICHUE 3HAHUM, ITOJy4EHHBIX
OpU KU3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUNA O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
IpPUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKarolmero mupa. B pesynbrare
y oOyyarolmuxcss JOJDKHO  chOpMHUPOBAaTbCA — MpEACTaBlIeHWE O  Haubosee
YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIONb3YEMBIX JJISI ONUCAHUS
AHTPOIIOMETPUUYECKUX U AEMOrpapuuecKux BEJIMYHH, IOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEPEHUSX, JUIMTEIIbHOCTH  0€30TKa3HOMl  pabOThl TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBISETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHeuaInucTaM He TOJbKO HWH)KEHEPHBIX CIEUUAJIbHOCTEH, HO TakXKe€ COLMAJIbHBIX U
NICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBbIE OOIIECTBEHHbIE HAyKH B 3HAUUTEIbHOMN
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTo
Kypca 3aHMMaeT oOCYXJEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MaTEMaTUYECKYI0 (hOpMaTH3aIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCT M CTAaTUCTHKa» Ha YIUIYOJEHHOM YpOBHE BBIJEICHBI OCHOBHbBIE
cojepkarenbHble JUHUM: «CiydaiiHble COOBITHS M BeposTHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JMHUH B YUEOHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUU I'padoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0HOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHuM «CryyaiiHble COOBITHSI U BEPOSTHOCTH» CIY>KUT OCHOBOM
Uit GOpMUPOBAHMST TPEACTABICHUM O paclpele’eHUd BEpOSITHOCTEH MEexAy
3HAYEHUSMM CIIyYalHBIX BEJIIMYMH. BaXHyl0 4acTb B JTOM COAEPKATEIBHOU JIMHUHU
3aHUMAET U3y4YE€HHUE T€OMETPUYECKOTO M OMHOMUAIBLHOTO pacipeiesieHuid 1 3HaKOMCTBO
C X HENPEPhIBHBIMU aHAJIOTaMH — [TOKA3aTEIbHBIM U HOPMAJIbHBIM PACTIPECICHUSIMU.
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Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacrnpeeNeHus MU, aKIEHTUPYIOT BHUMaHue OOydyaroluXcsl Ha ONUMCAaHUHM U U3yYEHUU
CIIy4allHbIX SIBJICHMA C TIOMOUIbIO HENpepbIBHBIX (yHKUUNA. OCHOBHOE BHUMAaHHE
yIeIsAeTcs M0Ka3aTeIbHOMY U HOPMaJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4aliHBIMH BEJIIMYMHAMH U OINMCAaHHUE 3TOM CBSI3M C TMOMOIIBIO Kod(dduimenrta
KOPPEJISILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTHU 3JIECMEHTHI COACPKAHHS PAa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUsI», U3YYCHHYIO Ha YPOBHE OCHOBHOTO 00I1er0 0oOpa3oBaHuUs,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOphl U TEOMETPHUHU.

Emeé oauH sneMeHT conep)kaHus, KOTOPBIA IpeaaraeTcsi Ha O3HAKOMUTEIbHOM
YPOBHE — IOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B €AUMHULy BpeMeHH. O3HaKOMJIEHHE C pacHpelesIEeHHEM BEpPOSTHOCTEM KOJIMYECTBA
TaKUX COOBITHIM HOCHUT pa3BUBAIOIIMI XapaKTep U SBISAETCS aKTyaJbHBIM JJIs OyayIIUX
aOUTYpUEHTOB,  NOCTYMAIOMIMX HAa  y4eOHbIE  CHEUAIBHOCTH,  CBSI3AHHbBIC
C O0IIECTBEHHBIMHU HayKaMH, TICUXOJIOTUEN U yIIPABICHUEM.

Ha uzydenune yyeOHOro kypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenmto), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

I'pad, cBsasubil rpad, mytu B rpade: mukiasl U uend. CTeneHb (BaJC€HTHOCTH)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHSA. DJIEMEHTapHbBIC
coObITUsT  (MUCXOABI). BeposSTHOCTH ciiydyallHOro CcOOBITHS. bBIWM30CTh YacCTOTHI U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jlnarpammel Diinepa. @opmyria ClI0KEHUS BEPOSITHOCTEN.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo ciryyallHOTO
skcriepumenTa. dopmyna nosnHOM BepostHocTH. Popmyna baiieca. HeszaBucumbie
COOBITHS.

bunapHbIl ciayyaliHbI ONBIT (KCIBITAaHUE), yCleX W Heyaada. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCHMBIX HCIIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpuuk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucuUMBIX HcnbiTaHui beprymmu. CiydaliHbIil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. [lnarpamma pacnpeaeneHusl.
Onepaunn Hajx cily4ailHbIMU BEJIMYMHAMH. bUHapHas ciydaliHas BenuuuHa. [IpumMepsl
pacrnpeiesieHui, B TOM YHCIIe TEOMETPUYECKOEe U OMHOMUAIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX ClydaiHbpIX BeM4nH. He3aBucumele cinydaiHble
BEJINYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
IPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OXUJaHWe OMHApHOM Ciy4dallHONM BEJWYMHBL. MaTeMaTH4ecKoe OKUIAHHE CYMMBbI
CIIy4allHbIX BeTUYNH. MatemMaTuiecKoe 0KUIaHHE TEOMETPUUECKOTO U OMHOMHUAIIBHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
Hucnepcust OMHApHOM  CiIy4ailHOM  BeJIMYMHBI. MaremMaTudeckoe  OXHUAaHHE
IIPOU3BEIACHUS U JTHUCIIEPCUSI CYMMBbl HE3aBUCHMBIX CIIYYalHBIX BEIWYMH. Jlucnepcus u
CTaH/IapTHOE OTKJIOHEHHWE OMHOMMAIILHOTO pacrpeaeneHus. Jlucnepcus u cTanJapTHOE
OTKJIOHEHHE TEOMETPUUYECKOTO PACTIPEACIICHUS.

HepapenctBo YeoOniméa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX ynces. BeIOOpOUHBIA METOA UcClenoBaHUi. BeIOOpOUHbIE XapaKTEpPUCTHUKHU.
OueHuBaHue BEPOSITHOCTU COOBITHS 1O BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenmuuuHbL.  [Ipumeppl. DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PAaBHOMEpHOE pacIpeiesieHne U €ro CBOMCTBA. 3ajadd,
MIPUBOAIINE K MIOKA3aTEIIBHOMY PACIIPEAEICHUI0. 3a1a4l, TPUBOAALIME K HOPMAIBHOMY
pacnpeneneHnio. OyHKIUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEIEIICHHUS,
(YHKIMS IIOTHOCTU BEPOSITHOCTH HOPMAJIbHOTO pacnpenesnenus. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITUN. 3aJayu, TPUBOASILNE
K pacupenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BEIUYMH. BhIOOpOUHBIN KOA(h(UIMEHT KOppesuuu.
Paznuumne mexny JNMHEHHON CBA3BIO W NMPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccus, METOJl HAUMEHBIINX KBaJAPATOB.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyIUTCS:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: Tpad, maockuii rpad, cBs3HBIN rpad, MyTh
B rpade, LeTb, UK, JEPEBO, CTENEHb BEPILIUHBI, IEPEBO CIyYalHOTO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
CcOOBITHE, DJIEMEHTAPHOE CIIy4ailHOe COOBITHE (PJIEMEHTapHbIA HCXOH) CIy4yalHOTO
OMbITa, HAXOAUTb BEPOSTHOCTU COOBITUH B OMNBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxXOJUTh W (OPMYJIHUPOBATh COOBITUS: TepeceueHue, OOBbEIUHEHUE JaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY, MCIOJIb30BaTh JUarpaMmbl Dilnepa,
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KOOPAMHATHYIO TMPSMYIO IJsl pEelIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJI1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSIMU: YCIOBHAs BEPOATHOCTb, YMHOYKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITUH C MTOMOILBIO NMPAaBHJIa YMHOXEHUS, IE€PEBA CIIYYallHOrO OIbITa, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, (popmyiny baiteca mpu pelieHud 3a7ad, ONpeaesTh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OpTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI TSl IEPEUUCTICHUS SJIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PEIICHUs 3aJady 0 TEOPHUH
BEPOSITHOCTEN;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIeX U HEY/1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsI UCIIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITHI: B CEpUU UCHBITAHUM /0 NEPBOrO yclexa, B CepUM HCHbITaHuM bepHymwy,
B OIBITE, CBA3aHHOM CO CIyYalHBIM BBIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupelelieHus, OuHapHas CilydaiiHas  BeJIMYMHA,
r€OMETPUYECKOE, ONHOMHUAIIBHOE PACTIPECIICHHE.

K konity 11 kiiacca o0yuaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPEACICHNUE ABYX CIIYYalHbIX BEJIUYNH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO pAaCHpeeICHUs] JBYX  CIy4alHBIX BEJIMYWH
JUIS. BBIACJICHUS] PACIPENCIICHUA KAXKJAOW BEJIMYMUHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4alHbIX BEJIUYUH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeiesieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOrO0  OXKUJAHUS
OpU PEIIEHWH 3a/ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHUE OWHOMHMAIBHOTO U
F€OMETPUYECKOTO PaCIIpeICTICHNN;

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHUE
CJIy4allHOW BEJIWYMHBI, IPUMEHATh CBOWCTBA JHCIEPCHUHU CIIyYalHOM BEJIIMYMHBI
(pacpenenieHus1) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE TEOMETPUUYECKOT0 U OMHOMHAIILHOTO pacipeieICHU ;

BBIYUCIISATh BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAaHHOW BBIOOPKE U OILICHUBATH
XapaKTEPUCTHUKKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX  TI0  BBIOOPOYHBIM
xapaktepuctikaM. OICHUBAaTh BEPOATHOCTH COOBITHI UM MPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUMOTE3bI, MOJIb3YSICh U3YUYCHHBIMU PACTIPEACICHUSIMU.
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10 kaace
Ha3Banue KonunuectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazjesna (TeMbl) 4acoB Ocnrosroe conepanne 00yJarommxcsl
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacTaBieHue [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ HOMOMUIbIO Tpada. MEXAY HUMHU C TIOMOILIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJWUTh MYTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mnockoctu. [lepeBo Brinenars B rpade nenu v IuKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CrpouTs 1epeBo MO OIUCAHUIO
CJIy4allHOTO OIMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
NepeBa.
Pematp 3a1aun ¢ moMoIbIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITHUS. DJIeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctu
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4ailHble COOBITHUS B CIIy4aitHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU
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Onepauun

HaJl MHOKECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMya IOITHON BEPOATHOCTH.
®opmyia barieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath AuarpamMmel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIICHHUS
JIPYTUX COOBITHI B CIIy4ailHOM OTIBITE.
Pemrars 3a1auu, B TOM 4nciie

C UCITOJIb30BaHUEM JI€PEBA CIIyYalHOTO
omnbITa, (GOPMYI CIOKECHUS

Y YMHOXKEHHS BEpOSITHOCTEN

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoM0OuHaTtopHoe npaBuiio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

@opMynHpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3Y4YEHHbIE KOMOMHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbes hopmyoit u
TpeyroysbHUKoM [Tackans

JUTSL ONIPENIENICHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAKECHUU
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath ClI0XKHbBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucripITaHue), ycrex U Heyjiaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha momck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIun. B cepusxX ucnblTanui bepHysu,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAK)K€ B OIIBITAX CO CIIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas padbota C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB U (HopMyIl, B TOM YUCIIE B XOJIC
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHIapTHBIX (PyHKUIUN
Ciy4aiiHbIE BEJTMYUHBI 14 Cny4aiinas BennumHa. Pacnipenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CIy4YallHbIMHA BEJIMYHMHAMMU.
[Ipumepsl pactipenenennii. bunapHas
CllyyaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
ClIy4JarHbIX Beau4uuH. HezaBucrumslie
ciy4aiiHble BeIu4unHbl. CBOMCTBA
MaTeMaTHYECKOTO OKUJAHHUS.

BEJIMUMHA, paclpeiesieHne, Ta0aua
pacnpenesieHus, JuarpaMma
pacnpenesneHusl.

HaxoauTs 3Ha4eHUs CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMETPUYECKOE U OMHOMUAIILHOE
pacnpeneneHusl.

Pematp 3a1aun Ha BEIYHCIICHUE
MaTEeMaTHYECKOTO OXKHIaHN.
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MareMaTtrnyeckoe OKuaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenui. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHME. [lucniepens
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacupenenacHus.

[IpakTuueckas padbora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEICHU.
N3yuaTe CBOMCTBa MaTEMAaTHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ mnoMOLIbI0
WU3YYEHHBIX CBOMCTB.

[To uzydeHHbIM opMyaM HAXOAUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4ailHbIX BEJIMYMH, UIMEIOLIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBaTh NOHATHS: TUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonuts nucnepcuro

110 PacCIpeEIICHUIO.

N3yuaTk cBOICTBa IUCTIEPCHH.

1o nzydeHHbIM opMyaM HAXOAUTh
JUCIIEPCHUI0 OMHOMUATBLHOTO
pacnpeneneHus, B TOM YHCIIE B XO/1€
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cO/iepKaHUE
pazzena (TeMbl) 4acoB O0yJaroIIIXCS
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa3bupath gokazareabcTBa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH OosbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBaHUI, B TOM YHCJIE B XOJI€
MPaKTHYECKON paboThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BRBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMH.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[Ipaktrueckas pabora

C UCIIOJIb30BaHNUEM AJIEKTPOHHBIX
TaOIUIL

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTUKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
rE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B X0JI€ TIPAKTUICCKOMN
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIyYAHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3a1ay,
MPUBOSIINX K TOKA3aTEIIbHOMY

Y K HOPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeIeHUs

3HAKOMUTbHCS TTOHITHSIMH:
HEMpEpbIBHAA CITy4aliHasl BEJINUYNHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTth BeposSTHOCTH COOBITHI
10 JaHHOW (DYHKIIUU

IUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHUE.
BriaensaTh o onucaHuio ciy4aiHbIe
BEJIMYMHBI, PACIIPEICTICHHBIC

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIECH

K pacupeaenenuro [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpiaensaTe o onucaHuio Ciry4ainHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BeinunH. Koaddumuent koppensaun. | Ko3POUIUEHT KOPPEISIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBHUCHMOCTb.
BeIU4YMH. BeiOopounslil koappuuueHT | OneHUBATh XapaKTep CBI3H MEKIY
Koppessanuu. Paznuuue Mexy CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JMHEHHOM CBS3bIO M IPUYUHHO- U3 TIPUPOBI JAHHBIX W BHIYUCIICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonw3oBath quarpamMmbl
C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX pacceuBaHus JUIsl U300 pasKEeHHUSI
Ta0IHIL COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiueHTs ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJI€
MPAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yUYEHHOE U BHICTPANBATh

cucTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
Jquarpamma Jitiepa), ciaydaiiHbie

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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