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OenepanpHas pabodvas mporpamMmMa To ydeOHOMY Tmpeamery «MaremaTuka
(yrinyOnéHHblii ypoBeHb) (IpeameTHas o0aacTs «MareMmaTuka u nHpopMaTuka») (1anee
COOTBETCTBEHHO — IIpOTpamMmMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aMHCKy, CONepKaHue OOy4YeHUSs, TJIaHUPYEMbIE PEe3ylbTaThl OCBOCHUS MPOTPAMMBbI
110 MaTeMaTHKe, TEeMAaTUYIECKOE IJIaHUPOBAHUE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIME TENH U 3a7a9d U3YICHUS MaTEMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TMPEANOCHIIOK K €€ HM3yUYeHHUIO O0YyJaroluMUCH,
MECTO B CTPYKType Yy4eOHOro IUTaHa, a TakKe MOIXOJsl K OTOOpY cojeprKaHWUS,
K OINpPEACICHUIO IUTAHUPYEMBIX pEe3yJIbTaTOB W K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conmepxanne OOy4YCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npeyaralTes s 00s3aTeIbHOTO M3YUYEHHUS B KaXKIOM KJIacce Ha YPOBHE CPEIIHEro
o011iero oOpa3oBaHusl.

[TnanupyemMble pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO MAaTEMAaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPHOJ OOyYCHHsS Ha YPOBHE
cpelnHero o01ero oOpa3oBaHUs, a TAKXKe MPEIMETHBIC JOCTHKEHHSI O0Yy4arolierocs
3a KaXKJIbIi TOJ] O0yUeHHUS.

HOACHUMTEJ/IbBHAA 3AIIMCKA

[IporpamMmMa o mMaTemMaTuke yriayOJIE€HHOTO YPOBHS AJiA OOyUYaIOIUXCS HA YPOBHE
cpea”ero oOiero ooOpa3oBanusi pazpadorana Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBABIAEMBIX K MaTEeMaTUYECKOMY
o0pa30BaHUIO, W TPagULUNA pOCCUUCKOro oOpazoBaHus. Peanuzainus nporpaMMbl
M0  MaTeMaThKe  O0OecleyrMBaeT  OBJIAJEHHUE  KIIOUEBBIMH  KOMIICTEHIIHSIMH,
COCTaBJISIIOLIMMH  OCHOBY JUIsl CaMOpa3BUTHUS M  HENpPEpPHIBHOIO 0Opa3oBaHMs,
IEJIOCTHOCThH OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIILHOTO PAa3BUTHS JIMYHOCTH
oOydJaroIuxcs.

B nmporpamme 1o maremaTtuke y4TeHbI UACH U MOJoKeHus «KoHIenuu pa3BuTHs
MaTreMatuyeckoro oOpa3zoBanusi B Poccuiickoii @enepauun». B cooTBeTcTBUU
C Ha3BaHHWEM KOHLEMIUU MaTeMaTHYecKoe 00pa3oBaHKE JIOJKHO, B YaCTHOCTH, PEIIaTh
3aady obOecrieueHus: HeOOXOJIUMOro CTpaHE YKCiIa O0ydYarolIuXcCsi, MaTeMaTH4ecKas
NOJIFOTOBKAa KOTOPBIX JOCTAaTOYHA JUIsl NPOAODKEHHS OOpa3oBaHMs MO PA3NUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENo/IaBaHNe MAaTEMAaTHKH, MAaTEMAaTHICCKUE UCCIICOBAHUS,
paboty B cdepe MHOOPMALMOHHBIX TEXHOJOTHM U APYrUX, a Takke oOecredeHus
JUTSL KQKJI0TO 00y4aroerocsi BO3MOXKHOCTH JOCTHKEHHSI MAaTEMAaTUYECKOM MOJATOTOBKU
B COOTBETCTBUU C HEOOXOJWMBIM €My ypoBHeM. VIMEHHO Ha pellleHue JITHX 3ajad
HaIleJIeHa TIporpaMMa 1o MaTeMaTHKe yriyOJaE€HHOTO YPOBHSI.

B osmoxy mmdpoBoii Tpanchopmanmu Bcex cdep UeIOBEUECKOW AESITENbHOCTU
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIIOBEKOM 0€3 XOpoIIei
MaTeMaTHYECKON MOATOTOBKH. DTO OOYCIIOBIEHO TEM, YTO B HAIllU JHHU PACTET YHUCIIO
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CHELMATbHOCTEH, CBS3aHHBIX C HEMOCPEACTBEHHbIM MPUMEHEHHEM MaTeMaTHUKH:
u B cepe ZKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX OOIACTIX, U JaXKe
B TyMaHUTapHBIX cdepax. Takum oOpa3oM, Kpyr OOyYarolmuxcs, IJs KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaMeroM, (GyHIaMeHTOM oOpa3oBaHUS,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydaroniuecs, IIaHUpYIOLue
3aHUMAThCS TBOPYECKOW M UCCIIEOBATEIbCKON paboToii B 00JIaCTH MaTeMaTHKH,
uHbOpMaTUKU, (PU3UKH, YKOHOMUKH U B JAPYTUX 00JACTIX, HO M T€, KOMY MaTeMaTHhKa
HY’KHA JIJIs1 UICTIOJIb30BaHUs B Ipo(eccusix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TeM, YTO €& MpeaMETOM
ABJIAIOTCS (QyHIaMEHTaNIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOIICHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KAaTETOpUU
HEOMNpPEAEeNEHHOCTH, OT NPOCTEHIINX, YCBAaMBAE€MBIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKHUX
uzaeil. be3 KOHKPETHBIX MaTEeMAaTUYECKUX 3HAHUI 3aTPyJHEHO MOHHUMAaHHUE MPUHIUIIOB
YCTpPOMCTBA U MCIOIb30BaHUSI COBPEMEHHON TEXHUKH, BOCIPHUITHE U MHTEPHpETAIs
pa3HOOOpa3HOW  COLMANbHOM, HSKOHOMHUYECKOH, MOJUTHYECKOW  HMH(OpMalMH,
Mano3(pQpeKkTuBHA MOBCEIHEBHAs NpPaKTUYECKas JeATeNbHOCTh. Bo MHOrumx cdepax
po(hecCUOHATIBHOM AESITENLHOCTU TPEOYIOTCS YMEHUS BBIIOJIHATD PacYEThl, COCTABIISATh
ITOPUTMBI, TPUMEHATH (HOPMYINBI, TPOBOAUTH TEOMETPUUYECKHUE HW3MEpPEHUs u
IOCTPOEHUS, YUTATh, 00pabaThIBaTh, UHTEPIIPETUPOBATH U MPEACTABIATH HHPOPMALUIO
B BUJIE TaOJIMII, TUarpaMm U rpauKoB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIydalHbIX
COOBITH.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHUs] MAaTEeMaTUKU B COBPEMEHHOM
oOmiectBe BcE Ooyiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUYECKUU CTWJIb MBIILIICHUS,
NPOSIBIISIONIUICS B OINpenelEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce u3ydeHus
MaTeMaTHUKUd B apceHall MPUEMOB U METOJOB MBIIIJICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIYKIUS U JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHsI, aHAIIU3 U
CUHTE3, KiIaccuUKaIms U cucreMaruszaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHUECKUX YMO3AKIIOUECHUH, TpaBHIa WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOCHHMH,  CIIOCOOCTBYIOT  BBIPAOOTKE  YMEHUS
dbopmyapoBaTh, 00OOCHOBBIBATH W JOKa3bIBaTh CYKICHUS, TEM CaMbIM (OPMUPYIOT
JOTHYECKH CTUIb MBIIUICHHWS. Beaymas poiib NPUHAANEKHT MaTeMaTHKe
B (OpPMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUUN
JeCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHus 3agad — OCHOBBI I OpraHU3alluu
yueOHOW JesITeNbHOCTH Ha YPOKAaX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKas U
MPUKJIaTHAS CTOPOHBI MBIIILIICHUS.

OOyuenne mMaTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
parMoHAIbHYI0O U MH(POPMATUBHYIO pPeYb, YMEHUE OTOMpPATh HamWOoJiee MOIXOJISAIINE
SI3BIKOBBIE, CHMBOJIHMYECKHE, TpadUUYecKue CpeACTBa MJs BBIPAKCHHS CYXICHHUHA U
HarJISAHOTO UX MPEACTAaBICHUS.
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Heo0xoauMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJKOBaHHUU
SBJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS IEHCTBUTEILHOCTH, MIPEACTABICHHUE
O MpeaMeTe M METOJIe MaTeMAaTHKH, €ro OTJIWYHUSAX OT METOJOB €CTECTBEHHBIX U
TYMAaHUTAPHBIX HAayK, 00 OCOOEHHOCTSX IPUMEHEHHS MAaTeMaTHUKW JUIsl pPEeLIEHUs
HAy4YHBIX U MPUKIAIHBIX 3a/1a4. TakuM 00pa3oM, MaTreMaTuueckoe 00pa3oBaHKEe BHOCHUT
CBOM BKJIaJ B (hOpMUpPOBaHKE OOLIEH KYIbTYphI YEIOBEKA.

N3yyenne MareMaTwku CIOCOOCTBYET ASCTETUYECKOMY BOCIHUTAHUIO YEJOBEKA,
MOHUMAHUIO KPAacOThl W M3AIIECTBA MAaTEMATHYECKUX PACCYXICHUHN, BOCIPHUATUIO
reoMeTpUYeCKUx GopM, YCBOCHUIO UJEU CUMMETPHH.

[TpuoputerHbiMu HensiMu o0yueHust Marematuke B 10—11 knaccax Ha yrimyOnéHHOM
YPOBHE MPOJIOKAIOT OCTABATHCS:

dbopMHpOBaHUE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BepOSTHOCTb, (YHKLHMS, M[POU3BOIHAS,
UHTETpall), 00ECIeUYNBAIOIINX IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
oOpa3oBaHus 00yYaIOLIUXCS;

MO/BEICHUE OOyYaronIMXcsi Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MAaTUKH U OKPYXKAIOIIEro MUPa, TOHUMAHUIO MAaTEMATUKHA KaK YacTH
oOLIel KylbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CIIOCOOHOCTEW 0Oydaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUUYHOCTH MBILIUICHHUS,
MHTEpeca K U3YYEHUIO MAaTEMAaTHKH;

dopmupoBaHrue (QYHKIIMOHAIBHON MaTEeMaTHYECKOM TPaMOTHOCTU: YMEHUS
pacrio3HaBaThb MAaTE€MaTUYECKUE AacCleKThl B PEANbHBIX KU3HEHHBIX CHUTYaIMsIX
U MpU MU3YYCHHH JAPYrMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEpPHOCTEH, (opMyaupoBaTh HX Ha S3bIKE MaTEMaTUKH UM  CO3/1aBaTh
MaTeMaTUYeCKHEe MOJENH, NPUMEHATbh OCBOEHHBI MAaTeMaTUYECKUN  ammapar
JUISL pEIlIeHUs TMPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lay, MHTEPIPETUPOBATH M OIICHUBATH
MOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOiaEHHOTO
ypoBHs  sBISIIOTCS:  «YUucna W BBIUMCHEHHS», «AnreOpa» («AnreOpandeckue
BBIPOKEHUsS», «YPaBHEHUS U HEPABEHCTBa»), «Hauyama mMareMaTnyeckoro aHamamsay,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W uUX CcBoWcTBay, «M3mepeHue
Ir€OMETPUYECKUX BEIMYMH»), «BepostHocTs u craructuka». J[laHHble JWMHUU
pa3BUBAIOTCS MapajlIeIbHO, KaX/Aasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOM, OJHAKO
HE HE3aBHCHMO OJIHA OT JIPYToii, a B TECHOM KOHTAKTE U B3auMoeiictBuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAasl COCTABIISAIONIAs, TPAJAULIHUOHHO MpHUCYLIasi MaTeMaTHKE U
INPOHM3BIBAIOIIAS BCE MAaTEMaTHYECKME KypChl M COJEPXKATEJIbHBIC  JIMHHM.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMHU:
ONpPEJENICHUE, aKCHOMa, TEOpEMa, CIIEJICTBHE, CBOMCTBO, IMPU3HAK, J10Ka3aTEJIbCTBO,
paBHOCWIbHBIE  (OPMYITUPOBKH,  yMeHHe  (QopmymupoBaTh  oOpaTHOE U
MPOTHUBOIIOJIOXKHOE  YTBEPKACHUE, MPUBOAUTH MPUMEPhl U  KOHTPHPUMEPHI,
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UCIOJB30BaTh METOJ MAaTEeMaTHUeCKONM MHIYKIMH, TPOBOAUTH JOKa3aTelbHbIC
pacCyXJeHMs IpU pEIICHUU 3a7ad, OLEHUBATh JIOTUYECKYIO IPaBUIBHOCTh
pacCyXIEeHMI» OTHOCUTCS KO BCEM yUeOHBIM Kypcam, a (POPMUPOBAHUE JOTMUECKHUX
YMEHHH pacmpeiensercss Mo BCeM rojamM OOy4YeHHs Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka sIBIETCS 00513aTE€IbHBIM IPEAMETOM
HAa JAaHHOM YypOBHE oOpa3oBanus. Hacrosmeln mporpamMmoil 10 MaTeMaTHKE
pelyCcMaTpUBAETCsl M3y4YeHHE Y4YeOHoro mnpeamera «MarTemaTuka» B paMKax TpEX
yu4eOHBIX KypcoB: «Aunrebpa M Hauajga MaTeMaTHYeCKOro aHamuza», «['eomeTpus»,
«BeposiTHOCTh UM cTatHcTUKay. DOPMUPOBAHHUE JOTMUECKUX YMEHUH OCYIIECTBISIETCA
Ha TIPOTSHDKEHUW BCEX JIET OOydYeHHMsI Ha YpOBHE CpedHero oO0Iero oOpa3oBaHUS,
a DJIEMEHTHI JIOTMKU BKIIOYAIOTCS B COJIEpP)KaHHWE BCEX HAa3BAaHHBIX BBINIE YYCOHBIX
KypCOB.

OOmiee KOJIMYECTBO YacOB, HAMpPaBICHHBIX Ha W3y4YCHHE MaTeMAaTHUKH
Ha yriayoneHHoM yposHe — 544: B 10 knacce — 272 vaca (8 gacoB B Hezenro), B 11 knacce —
272 4daca (8 4acoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MMO3UIIMM OOYyYaIOIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHa POCCHICKOTrO O0OIecTBa, MPEACTaBICHUE O MaTeMaTHYEeCKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYP, ABICHUHN, IPOIEAYP IPaKAAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJACHCTBOBATH C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSMHU U HA3HAUCHUEM;

2) NaTPHOTHYECKOTO BOCTIMTAHMS:

c(OPMUPOBAHHOCTh ~POCCHUMCKOW TpaKAAHCKOW HWICHTHUYHOCTH, YBa)KEHHUS
K IPOLIIOMY MW HACTOSAIIEMY pPOCCUHCKOM MATEMATUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKEHUSAM POCCUMCKMX MAaT€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTWKEHHWHA B JAPYrMX HayKaX, TEXHOJIOTHSIX, cdepax
HDKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHHUsA, ATHUYECKOTO TIOBEIEHHMsS, CBSI3aHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JOCTWKEHUW HAayKd U JEATENbHOCThIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B [IOCTPOEHUE YCTOWYMBOrO Oy IyIEro;

4) 3cTEeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIKOYAsg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3a7ay, PEIICHHUH, pacCyKIeHUH, BOCHPUUMYHUBOCTH
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3NYeCKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMAaTHYSCKHWE 3HAaHUS B WHTEpecax
3M0poBOTO W Oe30MmacHOro o00pasza XWU3HHW, OTBETCTBEHHOEC OTHOIICHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE MMHTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATHUM M OT/IbIXa,
peryispHas pusndeckas akTUBHOCTb), PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-037I0POBUTEIHHON IEATETLHOCTBIO;

6) TPY10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TuIHBIM
chepam TmipodecCUOHAILHONW JICSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U  eé
MPWIOKEHUSIMUA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP Oyaymied mpodeccun u
peann30BbIBAaTh COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY 0Opa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PCIICHUH TMPAKTHUSCKUX 3a7ad MaTeMaTHICCKOH
HAIPaBJICHHOCTH;
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7) 3KOJIOTMY€eCKOT0 BOCTUTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHON CPeJibl, OCOZHAHUE
rII00aNbHOTO  XapakTepa JKOJIOTMYECKUX MpoOJeM, OpHEHTalus Ha MPUMEHEHUE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHus 3aJad B O0JIaCTH OKpYXaloIlew cpemsl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpenbl;

8) HeHHOCTH HAYYHOT0 NO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOW MPAaKTHUKU, TOHHUMaHUE MaTeMaTUYECKON HayKu Kak
cepbl YeIOBEYECKOM ACSITENFHOCTH, 3TANOB €€ Pa3BUTHUA M 3HAYUMOCTHU JJISl PA3BUTHUSA
IUMBUJIM3AINK, OBJAJCHUE S3bIKOM MAaTEMaTUKH M MaTeMaTH4YEeCKOW KyJIbTypou
KaK CpEACTBOM TIO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISITH IPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHAUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbpTare mzyueHuss MaTeMaTUKU HA YPOBHE CpEHEro 00IIero oopasoBaHus
y oOyuaromerocsi OyayT cpopMUpOBaHbI MMO3HABATEIIbHBIC YHUBEPCAJIbHBIC y4eOHbIC
JENUCTBUS, KOMMYHUKATHUBHBIE YHUBEpPCAIbHBbIC y4eOHBbIC JIEUCTBUS, PETYJISTUBHBIC
YHUBEpCaAIbHBIC yIeOHBIC TEHCTBUS, COBMECTHAS IS TEIHHOCTD.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIC Y4eOHbIC AeiiCTBHUSA
ba3oBble Jlornyeckue 1eMcTBus:

BBISIBJISITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKKM MaTeMaTUYECKHUX
OOBEKTOB, MOHITHH, OTHOIIEHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONpPEIEICHUS
NOHATUH, YCTAHABIMBATh CYIIECTBEHHBIA TMPU3HAK KIacCU(PUKALWK, OCHOBaHUSA
JUIst 000011IEHUS U CPAaBHEHUS, KPUTEPUU IIPOBOIUMOTIO aHAIN3a;

BOCIPUHUMATh, GOPMYJIUPOBATH U MPEOOPA3OBBIBATH CY)KJICHUS: YTBEPIUTEIIbHbIC
U OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUHUS
B (pakTax, NaHHBIX, HAOMIOJEHUAX W YTBEPKICHHUAX, NpeajaraTb KPUTEPHUM IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOYEHUM, YMO3aKIIOUEHUH 110 aHAJIOTUU;

IPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUIN
(npsiMble U OT TMPOTHUBHOIO), BBICTpAaMBaTh APryMEHTAlUIO, NPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 perieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHusi, BbIOMpaTh Haubosee MOAXOIAIMINNA ¢ YYETOM CAMOCTOATEIbHO BBIIEIECHHBIX
KpUTEPUEB).
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ba3oBble Hcciien0BaTeIbCKHE JEHCTBHA.

WCIIOJIb30BaTh  BOMPOCHI KaK HCCIIECIOBATEIILCKUM  MHCTPYMEHT  ITO3HAHUS,
dbopMyIHpoOBaTh BOMPOCH, (DUKCUPYIOIMKNE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HMCKOMOE U JJaHHOE, (DOPMUPOBATH THUIIOTE3Y, ApI'YMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIM  SKCIEPUMEHT, HUCCIEIOBAHUE
M0 YCTAHOBJICHHWIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSIMHU, MPOLECCAMMU;

CaMOCTOSTEIILHO (OPMYIHPOBATH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOTYUYECHHBIX
pe3yJIbTaTOB, BRIBOJAOB M O0OOIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MIPEIOI0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ unpopmanmei:

BBISIBIIATH Ie(PUIMTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC
U JJIA pELICHUS 3a1a4H;

BBIOMpPATh HMH(OpPMALMIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3JIMYHBIX BUIOB U (PopM
IIPEICTaBIICHMSI,

CTPYKTYpUpOBaTh HHGOPMALMIO, NPEACTaBIATH €€ B pPA3NIUYHBIX (popMmax,
WJUTIOCTPUPOBATh IpapuecK;

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

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE y4eOHbIE AeHCTBUS:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIA PE3yNbTaT;

B Xo0A€ OOCYKXIEHMs 3alaBaTh BOMNPOCHl MO CYLIECTBY OOCYKOAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXICHUS C CYXKACHUSAMU JIPYTUX YYacTHUKOB JUaora,
OoOHapy>KUBaTh pa3JInuue U CXOACTBO IMO3ULIMIA, B KOPPEKTHOH (opme (popmMyInpoBaTh
pPa3HOIJIACHsI, CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YyJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HWCCIEAOBaHMS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsitTuBHble YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranm3anus:

COCTaBJISITh TJIAH, AJITOPUTM PEIICHHS 3a/1a4H, BBIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM
UMEIOIIUXCS PEeCYypCOB U COOCTBEHHBIX BO3MOXXHOCTEHM, apryMEHTHUpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(OPMAIIUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIAECMBIX
JNEHUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, HX PpE3YyJlbTaTOB, BIAAETh CHOCOOaMHU
CaMOIIPOBEPKH, CaMOKOHTpPOJIS IpOLiecca M pPe3yibTaTa PEIICHHUs MaTeMaTHYeCKON
3a7a4u;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajaud,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB, JAHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/bTaTa LEJIU U YCIOBUSAM, OOBACHATH MHPUUYUHBI
JOCTUKEHUS WM HETOCTHXKEHUS PE3yNbTaTOB JIEATEIbHOCTH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eAATEIbLHOCTD:

HOHUMATh U UCIOJIb30BaTh PEUMYILECTBA KOMAHIHOM U MHIMBUYaIbHOU pabOThI
OpU peuleHUH Y4YeOHbIX 3a/Jady, NPUHHUMATh 1LE€Jb COBMECTHOM JESTENIbHOCTH,
IUIAHUPOBATh OPraHU3allMl0 COBMECTHOM padoThl, paclpeaesiarb BHABI padoT,
JIOTOBapUBaThCs, OOCYXAaTh IpoOLECC M pe3yiabTaT padboTel, 00001aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00CyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBbI» U UHBIE), BBIIIOJIHATH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBUSI.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS (efepalbHON paboueid mporpamMmbl

M0 MaTeMaTUKEe MPEJCTABJICHBI MO rojgaM OOy4YeHHUs B paMKaX OTHEJbHBIX Y4EOHBIX
KYPCOB B COOTBETCTBYIOILIUX Pa3Aeiaax HACTOAILIEH ITPOTPAMMBL.
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A>»

MHNOACHUTEJBHAS 3AIIMCKA

VY4ebnblll kKypc «Anredpa U Hadajna MaTEMAaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
U3 HambOoJjee 3HAUYMMBIX B IMPOTPaMME CPEeIHEro OOImero oO0pa3oBaHMs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0ECIEYMBACT MHCTPYMEHTAIbHYIO 0a3y MJisi M3Y4eHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYrod CTOpPOHBI, (OPMHUPYET JIOTMYECKOE U
abCTpakTHOE MBIIUICHUE OOYydYaloIUXCsl Ha YPOBHE, HEOOXOIMMOM JJisi OCBOCHHUS
uHOpMaTUKU, OOIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTHM M JPYTUX JUCIUIUIMH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydarouIuMecs OBJIAJIEBAIOT YHHBEPCAIbHBIM
S3BIKOM  COBPEMEHHOW  Hayku, Kotopas GOpMyIUpyeT CBOM  JOCTHXKECHUS
B MaTeMaTudeckon opme.

VY4eOHblll Kypc ajireOpbl M Hayaja MaTeMaTUYECKOro aHaJIN3a 3aKJIabIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHHUS 3aKOHAaMH (U3HKH, XUMHUH, OWOJOTHUH, TOHUMAaHUS
OCHOBHBIX TEHJEHIUM pPa3BUTUS SKOHOMUKM U OOIECTBEHHON >XU3HU, MO3BOJSET
OPUECHTUPOBATHCA B COBPEMEHHBIX IHU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO WHCIIOJIb30BaTh UX I JajbHEHIIero oOpa3oBaHUS W B IOBCEIHEBHOU
KM3HU. B TO ke  BpeMsa  OBJajiecHME ~ aOCTPakTHbIMM M JIOTUYECKH
CTPOTUMHU KOHCTPYKIMSIMHU aireOpbl 1 MaTEMaTUYECKOrO aHajiu3a pa3BUBAET YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATb YTBEPKICHUS
C TMOMOIIBID HHAYKIIMU M PaCCyXJaTh JEAyKTUBHO, HCIOJb30BaTh 0O00OIIEHUE U
KOHKpETHU3aIMio, a0CTparupoBaHWe W  aHaloruto, (GopmMupyer KpeaTUuBHOE
U KPUTHUYECKOE MBIIIICHUE.

B xone uzydyenus: yueOHOro Kypca «Anredpa U Hauajga MaTeMaTHUYECKOTO aHAIIN3a)
oOy4aronrecs Moay4yaroT HOBBIN OTBIT PEIICHUS MPUKIIATHBIX 33]1a4, CAMOCTOSTEIIHOTO
MOCTPOCHUS MaTEMaTUYECKUX MOJEJeH peanbHbIX CUTyalluid, WHTEpIpeTaluu
MOJIYYEHHBIX PEIICHH, 3HAKOMSTCSA ¢ TPUMEpPaMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX
aBTOpaMH.

VY4eOHsIil Kypc 0071a1aeT 3HAYNTEIBHBIM BOCITUTATENILHBIM MOTEHITUATIOM, KOTOPBIN
peanusyercsi Kak uepe3 Y4ueOHbIM MaTepuasl, CHoCOOCTBYHOIIUN (POpMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHMUS, TaK U Yepe3 criennuPuky yaeOHOM NesaTeTbHOCTH, TpeOyIomei
MPOJIOIKUTEILHON KOHIICHTpAIlMM BHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJYYE€HHBIN pe3yJIbTarT.

B ocHoBe Meroauku oOyueHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHalu3a
JICKUT EeATCTLHOCTHBIA TPUHITUT OO yUCHHUS.

B crpykrype yueOHOTO Kypca «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIIA3a»
BBIJIEJIEHBI CIIEIYIOIINE COACPKATENBHO-METOANYECKUE JIMHUM: «UUCa U BBIYKUCIEHUSY,
«Dynkuun 1 rpadurm», «YpaBHEHUS U HEpaBeHCTBa», «Hadama maTemaTmueckoro
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aHanuza», «MHoOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4eHHsS Ha YPOBHE CPEIHEro OOIEero
oOpa3oBaHUsl, €CTECTBEHHO JOIMOJHSS YT Apyra W MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBeauHSET B ceOe COJepKaHUe HECKOJbKUX MAaTeMAaTHUYECKUX JUCHUIUINH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTHUECKHIA aHATTU3, TEOPUS MHOXKECTB, MaTeMaTHYeCKast
joruka u apyrue. [lo Mepe Toro kak oOyvaromniiecsi OBIaAeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OPMHUpPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTH MATEeMAaTUYECKYI0 MOJENb PEaTbHOM CHUTYalluHu,
NPUMEHSTh 3HAHUS, TOJIYYCHHbIE NPH H3YYEHUU Y4YEOHOro Kypca, ISl pelieHUus
CaMOCTOSITENIFHO  CPOPMYJTUPOBAHHOM  MaTeMaTHYeCKOM  3aJadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOUYECKass JIMHUS «Yucina W BBIYUCICHUS 3aBEpIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpPOe OBLIO
HA4YaTO Ha ypOBHE OCHOBHOIO oOmiero ooOpaszoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHMsi 0co00e BHUMaHHUE yAensercs (POPMUPOBAHUIO HABBIKOB PALIMOHAJIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3aMMCH YHUCIA,
yMEHUE JIeNlaTh NPUKUIKY, BBIIOJHITh NPUOMMKEHHBIE BBIYMCICHUS, OIEHUBATDH
YHCIIOBBIC BBIPAKEHUS, pabOTaTh C MAaTeMAaTUYECKUMHU KOHCTAHTAMHU. 3HAKOMBIC
OOy4YarOIIMMCS MHOXKECTBA HATYPaJIbHBIX, IIEJIBIX, PAIMOHAIBHBIX U JIEHCTBUTEIbHBIX
YKCesl TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4Hcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHeNH(HUUECKHe 3aJadd U OMEpaIiu: JIeJICHHE
HAIeJIo, ONEPUPOBAHME OCTaTKaMU Ha MHOXKECTBE LIENbIX YHCEN, 0COOble CBOMCTBA
palMoHANbHBIX W HPPALMOHAIBHBIX YHCEN, apu(METHYecKUue Omepaluu, a TaKke
U3BJICYCHUE KOPHS HATypaJdbHOW CTETEHH HAa MHOXECTBE KOMIUJICKCHBIX YHCEN.
bnarogapss mocieoBaTeIbHOMY pPACIIMPEHUIO Kpyra HMCIOJIb3yEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHS /I PEHICHHUS Pa3IudHbIX 3a7ad
dbopmupyeTcsi TMpeACTaBICHUE O EIUHCTBE MATEMAaTHKM Kak HayKu H €€ poiH
B TOCTPOSCHUH MOJENEH peallbHOTO MHpa, IIMPOKO HCIOJIB3YIOTCS 0000I1IeHne u
KOHKpETH3aIHSI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCErO O0yUCHHUS
Ha YpOBHE CpeIHEro o01ero o0pa3oBaHusi, MOCKOIBKY B KaIoM pazzaene [Iporpammer
IPEeIyCMOTPEHO pElICHHe COOTBETCTBYIOIIMX 3anad. B pesynbrate oOyuaromumecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHS PAIMOHATBHBIX, HUPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, IOTAPUPMUICCKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKKe 3aJad, colep)Kaux mnapaMmerpbl. llomydyeHHbIE yMEHHS HIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHNN (QYHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, P PEIICHUU
NPUKIAAHBIX 337a4 W 337a4 HAa HAXOXKJCHUE HAWMOOJBIINX U HAUMEHBIINX 3HAYCHHM
bynkuuu. JlaHHas copepkaTenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIONHATH pacuy€tel 1o QopmysnaMm, mnpeoOpa3oBaHUS pPaIMOHATBHBIX,
UPPALMOHATBHBIX ¥ TPUTOHOMETPUYECKHX BBIPAKEHUW, a TaKXKe BBIPAKCHUH,
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CoAepKalMX cTeneHu u Jjorapudmbel. braromaps wu3ydeHHIO aiareOpanyeckoro
MaTepuaiga MPOUCXOAMUT JalbHEWIIEe pPAa3BUTHE AJITOPUTMHUECKOIO U aOCTPAaKTHOIO
MBILUIEHUS] 00y4arouXxcsl, POPMUPYIOTCS HABBIKU 1€ TyKTUBHBIX PacCyXACHUN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCHUMOCTEH B BHJIE
paBEHCTB U HepaBeHCTB. AureOpa mnpeanaraer 3(QeKTUBHbIE HHCTPYMEHTBI
JUISL PELLICHUS PAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33a4, HaJISIIHO IEMOHCTPUPYET
CBOM BO3MO>KHOCTHU KAaK S13bIKa HAYKH.

CopnepxarenpHo-MeToauueckass JuHUA «DPyHKOMM U rpaQuKu»  TECHO
NEPEIUIETAECTC C APYTMMH JIMHUAMH YY4EOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aa€T  NOCJIECNOBATENBHOCTh  W3Y4YeHUs  Marepuana. 3ydeHue  CTENEHHOH,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKUIUN, UX CBONCTB H
rpaMKoB, HCHOJb30BaHUE (YHKUUN JUIsl pEIIeHMs] 3aJad U3 JAPYTrux Yy4eOHBIX
IIPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJIU30M, TaK U
C pElIeHHEM YypaBHEHHM M HepaBeHCTB. [Ipu 3ToM 0OoJiblIOE BHUMaHUE YIENSIETCS
(GOpMUPOBAHNIO YMEHHUS BBIpaXaTh (QOpMyJamMH 3aBHCUMOCTH MEXIy pPa3IMYHbIMU
BEJIMYMHAMU, UCCIEAOBaTh MOJy4YeHHbIE (YHKLIHH, CTPOUTh UX rpaduku. Matepuan
3TOU COAEPIKATEIBHON JINHUY HALIEJICH HA Pa3BUTHE YMEHUW U HaBBIKOB, MIO3BOJIAIOIINX
BbIpaXaTh 3aBUCUMOCTH MEXIYy BEIMYMHAMU B Pa3IU4YHON (QopMe: aHaJIUTHUYECKO,
rpaguueckoil u cinoBecHor. Ero uzydyenne cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHMIO M KOHKPETHU3allMM, HCIIOJIb30BAHUIO
AQHAJIOTHH.

ConepxarenpHasgs suHuA «Hadasa MareMaTMdyeckoro aHaiau3a» IMO3BOJISET
CYLIECTBEHHO pAaCUIMPUTh KPYyr KaK MaTEeMaTUYeCKHX, TaK W MPUKIATHBIX 3ajad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpaduKu
CJIOKHBIX (DYHKIIMH, OpEAeATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUEHUS, BBIYUCIISATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs mpoueccoB. [lanHas
CoJIep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH IIOCTPOEHUSI MATEMATHYECKHUX
MOJENIed  peaNbHbIX CHUTyalMi, TO3BOJSET HAXOAWTh HAWIyyllee pEIIeHUe
B MPUKIAIHBIX, B TOM YHCIE€ COLUMAIbHO-3KOHOMUYECKHX, 3a/adax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOI0 aHajliu3a CIIOCOOCTBYET pAa3BUTHIO a0OCTPAKTHOTO,
(OpMaJIbHO-JIOTUYECKOTO W KPEAaTUBHOIO MBIIUICHUS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHKUM B HAayKe, TEXHUKE WU MCKYCCTBE.
OOyuaromuecs y3HalT O BBIJAIOLIUXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKasl TUHUA «MHOXECTBa U JIOTUKa» BKJIIOYAET B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHUYECKOUW JTOTUKHU. TeopeTUKO-MHOKECTBEHHbIE
NIPEACTABIICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKA W MPeaarator
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEIMHSIOIIUI BCE pa3[esibl MAaTeMaTUKU U e
NPUIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMATUYECKUE AUCIIMIUIMHBI U UX MPUIOKEHUS
B eauHoe uenoe. Ilosromy BakHO 1aTh BO3MOXXHOCTh OOyYarolmeMycs IMOHUMATh
TEOPETUKO-MHOXECTBEHHBIN $3bIK COBPEMEHHOW MaTeMaTHKW W HCIOJIb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKH
ClleqyeT TpHU3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHWH U  CIICJJOBaHHE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J10KAa3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEMaTUYeCKOW JIOTUKHA  CHOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIUICHUS
o0yJarommxcs, MO3BOJSIET MM CTPOUTH CBOM PACCY)KJICHHS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B y4eOHOM Kypce «Anredpa u Hayaia MaTeMaTHIeCKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTUYECKOTO MOJICIMPOBAHUSI, KOTOPBIC MPHU3BAHBI CIOCOOCTBOBATH
(OPMHUPOBAHNUIO HABBIKOB TIOCTPOSHUSI MOJETICH peambHBIX CUTYallui, MCCICIOBAaHUS
ITUX MOJCNIEd C TOMOIIBIO ammapara aiareOpsl M MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAUA TOJYYCHHBIX PE3yJbTaTOB. TakuWe 3alaHus BIUICTCHBI B KaXIbIH
U3 paslieloB TMPOTPaMMbI, IOCKOJBKY BECh MaTepual ydeOHOro Kypca IIMPOKO
UCIIOJIB3YETCSl NIl PEIICHHUS TPUKIATHBIX 3amad. [lpm  pemeHun peaabHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HUCMOJb30BAaTh aAHAJOTHUIO, O0000IIaTh W
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 33/7]a4 OpPraHU3yeTCsl B MPOIECCE M3YUYEHHUs BCEX TEeM Y4eOHOTo Kypca
«Anrebpa ¥ Havajga MaTeMaTHIECKOTO aHAIA3ay.

Ha m3yuenne ydeOHOTO Kypca «AnreOpa M Havalla MaTeMaTHYECKOTO aHAJIH3a)
orBoaurcs 272 yaca: B 10 ximacce — 136 uacoB (4 uaca B Henmemo), B 11 kimacce —
136 gacoB (4 yaca B HEJIEIIO).

COAEPKAHUE OBYUYEHUA
10 KVIACC

Yucsia 1 BbIYUCTICHUSA

Pammmonansupie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npoodeit u MPOIEeHTOB JJIsl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUM U PEATbHOU KU3HU.

JlelicTBuTENnbHBIE  Yucia.  PanuoHalibHBIE W UPpPALMOHAIIBHBIE  YHCIIA.
Apudmerrueckue onepanuu ¢ 1eUCTBUTEIBHBIMU YnciiaMu. Moayib 1eMCTBUTEIBHOTO
yuciua u ero cBoictra. [IpubanxEnHbie BEIYUCICHUS, TpaBUiia OKPYTIICHUS, MPUKUKA U
OLICHKA pe3yJIbTaTa BbIYMCIICHUN.

Crenenb ¢ neasIM mokaszareineM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
dbopMBI 3amMCU  JEHCTBUTEIBHBIX YHCENT JJI PEIICHUS MPaKTHUYECKUX 3adad MU
MIPEJICTABJICHNS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaIbHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢  pallMOHAJIBHBIM  TOKa3zaTeaeM MW €€  CBOWMCTBA, CTENEHb
C JEUCTBUTEIIBHBIM [TOKA3aTEIEM.

Jlorapudm uymcma. CsoiictBa jorapudma. JlecaTUUHBIE W  HATypajbHBIC
Jorapumel.
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CHuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTAa.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMsI W ypaBHEHuUsA-ciencTBUs. HepaBeHCTBO, pelleHue
HEPaBEHCTBA.

OcCHOBHBIE METOJBI PEIICHHUS UEIbIX W JIPOOHO-PAIMOHAIBHBIX YpPaBHEHUU W
HEpPaBEHCTB. MHOTOUYJIEHBI OT OJTHOM MTEPEMEHHOM. JeTleHrne MHOrowieHa Ha MHOTO4YJIEH
c octatkoM. Teopema be3y. MHorowiensl ¢ nensiMu KoddduiueHtamu. Teopema
Buera.

[IpeoOpazoBaHus YUCITOBBIX BHIPAKEHHM, COACPHKAIIUX CTEIIEHU U KOPHHU.

Wppannonaneueie ypaBHeHHUs. OCHOBHBIE METOJbl PELICHHUS HPPALUMOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHEHMS. (OCHOBHBIE METOABI PELICHHS I10KA3aTENbHBIX
YpaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKALLUX JTOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JIOTapUPMUUECKUX
YpaBHEHUM.

OcHoBHbIE TPUTOHOMETPHUECKUE (bopMyJIbIL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPaKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienue cucrem TMHENHBIX YpaBHEHUW. MaTpuiia CUCTEMBI JINHEMHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI M CBOWCTBA, BBIYMCIICHHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPENEIIUTEN I PELIEHUS CHCTEMBI JIMHEMHBIX
ypaBHEHUM. Pelienre npukiIaaHbixX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI JMHEMHBIX YPAaBHEHUN.
HccnenoBanre mOCTPOEHHOW MOJIENH C TTIOMOIIBIO MATPUIL U OMIPEICITUTENCH.

[ToctpoeHne maremMaTUYECKUX MOJEIEH pPEaJbHOW CUTyallud C I[OMOIIBIO
YpPaBHEHUM H HepaBeHCTB. [IpuMeHeHne ypaBHEHHWH W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3aa4 U3 pa3InyHbIX 00J1acTel HAYKU U peasbHOM KU3HU.

DOyHkuuu U rpapuxkun

OyHKIuMsA, cnocodbl 3agaHus  QyHKOUU. B3auMHO o00paTHble  (QYHKIUH.
Kommnosumms pyukiuit. ['paduk dyakuuu. nemeHtapHbie mpeoodpa3zoBanus rpadukos
byHKIUH.

OO6nacth ompefeneHusi U MHOXKECTBO 3HaueHuWW Qynkiuu. Hymu QyHkium.
[IpomexyTku 3HaKomocTossHCTBa. UETHble M HeuérHble GyHKIuu. l[lepuoanueckue
dbynakiuu. [IpoMexyTKku MOHOTOHHOCTH (PYHKITUU. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
HauGomnbiee n HaumeHblIee 3HayeHus1 QYHKIMKA HAa IPOMEXKYTKE.

Jluneitnasi, KBagpaTU4Hass © JIpOOHO-IMHEWHAss (QYHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpadUKOB.

Crenennas (yHKIUS C HaTypalbHBIM U LeNbIM Toka3ateneM. EE cBoiictBa u
rpaduk. CBoiicTBa U rpaduk KOpHsS N-0il CTeNeHW Kak (yHKUHUU OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEJIEM.

15



denepanbHas padouas nporpamma | Matematuka. 10—11 kiaccel (yrimyOaEHHBIH ypOBCHB)

[lokazarenpHast u JjorapudmMuyeckas (QyHKIHM, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUHN IS pEIICHUs] YPaBHEHUI.

Tpuronomerpudeckasi OKpyHOCTb, ONPEICIICHNE TPUTOHOMETPHUECKUX (PYHKIIMIA
YHCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U siBneHusX. ['paduku
pEaAIbHBIX 3aBUCUMOCTEM.

Havyasa MaTeMaTH4eCKOI0 aHAJIN3A

[TocnenoBarenbHOCTH, CIMOCOOBI  3aJaHUsl  MOCJenoBaTeNlbHOCTEH. Meton
MAaTeMaTHYECKOW HMHAYKIMUA. MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIEAOBATEIBHOCTH.
HcTopuss BO3HMKHOBEHHMS MAaTEMaTHYECKOTO aHaiM3a Kak aHajlin3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U reoMmeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBaIOIIEH TI'€OMETPUUYECKOMN
nporpeccuy. JIMHEWHBIM W AKCIOHEHUMAJIBHBIA pocT. Yucno e. @opmysa CIOKHBIX
IIPOLICHTOB. M cIonap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxkrepa.

HenpepriBHble (yHKIIMU U UX cBOMCTBA. TOUYKkM pa3pbiBa. ACUMIOTOTHI IpauKOB
¢ynkiuil. CBolicTBa (YHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa HHTEpBajioB
JUISl pelieHusl HepaBeHCTB. [[puMeHeHue cBOMCTB HENPEPhIBHBIX (DYHKIIMI 1711 pelIeHus
3a/1ay.

[lepBass u BTopass mpou3BojaHble (pyHKuMU. OmnpeneneHue, reoOMETPUUYECKU U
(u3MYECKUil CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeIbHOMN K rpaduKy QyHKIUU.

[IpousBoanbie sneMeHTapHbIX (yHKIMA. [[pon3BogHAs CyMMBI, MPOU3BEICHHUS,
YACTHOTO M KOMITO3UIIUU (YHKIIHI.

MHo:xecTBa U JIOTUKA
MHOXeCTBO, Olepalny HaJ MHOXECTBaMU U MX CBOMCTBa. Jluarpammsel Diiiiepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MIPOIIECCOB U SBJICHUMN, TP PEIICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.
Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KJIACC

Yucsia 1 BbIYUCICHUS

Harypanbhubie u nensie yncna. [ IJpumeHeHne npu3HakoB JETUMOCTH LIEJIbIX YUCET,
HauOobIMi o01mmi aenutens (nanee — HOJl) u HaumeHnsbiiee ol1iee kpatHoe (anee —
HOK), ocrarkoB mo moaynto, anroput™Ma EBkiauaa ais pemieHus 3ajad B LEJbIX
YHUCIax.

Kowmrmniekcaple uncna. AnreOpandeckas W TpUTOHOMETpHUeckas (opMbl 3amucu
KOMIUIEKCHOTO 4Hclia. ApupMeThueckue omnepanud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paskeHre KOMIUIEKCHBIX YHCENI Ha KOOPIMHATHOH TiockocTtu. Popmya Myaspa.
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Kopau n-oi creneHu u3 KOMIUIEKCHOTO 4ucia. [[pyuMeHeHrne KOMIUIEKCHBIX YHCEN
JUISL perieHus: GU3NUeCKuX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHNUs 1 HEPABEHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIICACTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHM Cc ITOMOIIIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTH. PelieHre TpuroHoMeTpuuecKux HEpaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS MOKA3ATENBHBIX U JIOTAPU(PMUUIECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PEHIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS CUCTEM W COBOKYIIHOCTEM pPallMOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHI.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKHM W PEaJIbHOM KU3HU, MHTEPIIpEeTaLus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMHU U TPaPUKH

I'padux xommosunuu QyHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKINHU, UX CBONCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHusl ypaBHEHUM U HepaBeHCTB. [ paduueckue MeTo bl
pElIeHus 3a71a4 ¢ apaMeTpamu.

Hcnonp3oBanne rpadukoB (yHKUMH [y UCCIENOBaHUS  IMPOIECCOB U
3aBHCHUMOCTEM, KOTOpbI€ BO3HHMKAIOT IpPU pEHIeHWH 3a7ad M3 JpYruxX Y4eOHbIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hauyasa MmaTeMaTH4ecKOro aHaIu3a

[IpuMeHeHre NpPOM3BOJHOM K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M
skcTpeMymbl. HaxokneHne HauOOoJbIIEro M HAaMMEHBIIErO0 3HAYEHUN HEeNmpepbIBHON
GyHKIIUU Ha OTPE3Ke.

[IprMmenenne npon3BOAHOM ISl HAXOKAEHUS HAUITYUIIEro PENIEHUS B IPUKIATHBIX
3aJ1a4ax, Ui OoNpeeNIeHUsl CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOro GopMyJIoi Wiu
rpaduKoM.

[lepBooOpasHas, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. IlepBooOpazHbIe
aneMeHTapHbIX pyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

HNurerpan. ['eomeTpudeckuil CMBICI WHTETpajia. BpiuncieHue ornpenes€éHHoro
uHTerpana no gpopmyne Herorona—Jlenonua.

[IpumeHeHne MHTETpana sl HaXOXJISHUS TUIONaeH MI0CKUX GUryp u oObEMOB
r€OMETPUYECKUX TEII.

[Ipumepst  pemenuit  auddepeHuaIbHbIX  ypaBHEHUN. MaTemaTudeckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATBHBIX YPaBHEHUIA.
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INPEAMETHBIE PE3YJIbTATBI

K konity o6yuenus B 10 kiacce oOyJaromuiicst HOJTYIUT CICAYIOIINE MPEIMETHBIC
PE3YNIBTATHI IO OTACIBLHBIM TeMaM (efiepanbHON padoueii mporpaMMBbl y4eOHOTO Kypca
«Anredpa ¥ Hayajaa MaTeMaTHYECKOTO aHAIHU3ay:

Yuciia v BBIYUCICHUS:

CBOOOZHO ONEpUpPOBaTh MMOHATHSAMH: pAlMOHAJIBHOE YHUCIO, OECKOHEYHAs
nepuoAnYecKas JpooOb, MPOLIEHTHI, HPPAMOHATEHOE YHCIIO, MHOXKECTBA PAIIMOHATBHBIX
U ICUCTBUTENBHBIX YHCEII, MOJYJIb IEHCTBUTEIILHOIO YUCIIA;

OPUMEHATH POOH M MPOLEHTHI JUIsl PELIECHUS] MPUKIATHBIX 33aa4 U3 Pa3JInUHbIX
OTpaciieyl 3HaHUW U pEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, MpPaBUiAa OKPYIJICHUS, NPUKUAKY U
OLICHKY pe3yJbTaTa BbIYHCICHU;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
MOAXO/SIIYI0 POPMY 3aITUCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y IIPEJICTABIICHUS JAHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHITHEM: apU(PMETUYECKUN KOpEHb HaTypajIbHOU
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

CBOOOJTHO OIIEPUPOBATH MOHATUAMMU: JIOrapu(pM UUCIIa, IECITUUHBIE U HATYpaJIbHbIE
JorapuQpMmbL;

CBOOOJITHO OMNEpPUPOBaTh MOHSATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC
YHUCJIOBOTO apTyMEHTA;

OIEpUpPOBATh IMOHATHUSMU: APKCHHYC, ApKKOCHHYC M apKTaHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPAaBEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUAMH: TOXKAECTBO, YpPAaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MIPUMEHSTH PA3JIMYHBIC METO bl PEIICHUS PALIMOHAIBHBIX U JPOOHO-PAIlMOHATBHBIX
YPaBHEHUM, NPUMEHSATHh METOJI MHTEPBAJIOB JIJIs1 PELIEHUS HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHATUSMHU: MHOIOWIEH OT OJHON IepeMEHHOMH,
MHOTOWIEH C LEJbIMU KO3(PUIIMEHTaMU, KOPHU MHOrOYJIE€HA, MPUMEHATH JEICHHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera miisa pemenus
3a/1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIIA,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
ompenenuTens 2 X 2 JJig BBIUKACIEHUS €ro 3HA4YEHUs, MPUMEHATH OINPEACTUTEIN
JUIS PEUIEHUsT CUCTEMBl JIMHEWHBIX YPAaBHEHWM, MOIEIUPOBATh PEAJbHBIE CHUTYalHH
C IIOMOULIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHWM, HCCIEI0BATh NOCTPOCHHBIE MOJEIIN
C IIOMOIIBIO MAaTPUIL U OIIPEIEIUTENIEN, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT;

MCIIOJIH30BaTh CBOMCTBA IEUCTBHI ¢ KOPHSIMU JJI TPEoOpa30BaHUs BHIPAKEHUH;
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BBITIOJIHSTh TIPEOOpPa30BaHUS YHCIIOBBIX BBIPAKCHUN, COJEPIKAIMIUX CTEMECHU
C pallMOHATBHBIM MIOKA3aTEIEM;

UCIOJIb30BaTh CBOMCTBa JIOrapu(MoB sl MpeoOpa3oBaHus JIOTapuPMHUUECKUX
BBIPAKECHUN;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: HPpPALMOHAIbHBIE, IIOKa3aTelbHbIE U
ngorapuMUYECKUE YpPaBHEHMS, HAXOJUTh HUX PEHICHUS C MOMOIIbI0 PaBHOCHUIIBHBIX
MEPEXOJ0B W OCYILIECTBIISASI IPOBEPKY KOPHEN;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYIBI IS TpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJTHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, PUMEHATh
HeoOXxoauMble (GOPMYNBl I PEIMICHUS OCHOBHBIX THIIOB TPHUTOHOMETPUUYECKHUX
YPaBHEHU;

MOJICITUPOBATh PEAJIbHBIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA [0 YCIOBUIO 33Ja4yd, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU
C MCIOJIb30BaHUEM anmnapara aareOphl.

DOyHkuuu U rpapukn:

CBOOOJHO OIEpUPOBATh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3afaHusl (YHKIIHH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUS (DYHKIMM, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIe peoOpa3zoBaHus rpaduKoB PYHKIIH;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: 00JIACTh ONPEAEIECHUS U MHOXKECTBO 3HAUEHUM
GyHKUMA, HYJIA (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJAHO  ONEpPUPOBATH  IMOHATUSMHU: YETHBIE M  HEYETHbIE  (PYHKIIUH,

MEePUOINYECKHE (PYHKIUHU, MPOMEKYTKHM MOHOTOHHOCTU (PYHKIMH, MAKCUMYMbl U
MUHUMYMbI (YHKIIMHU, HAanOOJIbIlIee U HAaMEHbIIee 3HaueHUE (PYHKIIMU Ha TPOMEKYTKE;

CBOOOJIHO OINEPUPOBATH MOHATUAMMU: CTENIEHHAs! PYHKIHMS C HATYpPaJIbHBIM U LIEJIbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS n-Ooil CTENEeHM KaK (QPYHKIUU OOpaTHOW CTENEHU C HaTypalbHbIM
IIOKa3aTeseM;

ONepUpOBaTh MOHATUAMMU: JTUHEHHAs, KBapaTUUHAasd U JpOOHO-IMHENHAs (YHKIINH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB;

CBOOOJHO OMEpUPOBaTh MOHATUSAMHU: TIOKa3aTelbHAs M JorapupmMuyeckas
(GYHKIIMH, UX CBOMCTBA U IpaUKH, UCIIOJIb30BATh X I'padUKH AJIs peIIeHUs] ypaBHEHUI;

CBOOOJHO  ONEpPUpPOBAaTh  MOHATUAMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
oIpeieJIeHue TPUTOHOMETPUYECKUX (PYHKITUIM YMCIOBOTO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
OpU pellieHuH 3a7ad U3 JAPYTUX Y4eOHBIX MPEIMETOB M peaslbHOM KU3HHU, BBIpAXaTb
dbopmyramMu 3aBUCUMOCTH MEK/y BEIMYMHAMU;

Hauana maTemaTu4ecKoro aHajmsa:

CBOOOJHO ONEpUpOBaTh MOHATHSAMH: apudmeTnyeckas U TeoMeTphUYecKas
nporpeccusi, OECKOHEYHO YObIBarolias T'€OMeTpUYecKas MNpOorpeccus, JUHEHHBbIA |
OKCIIOHEHITUATLHBIM  POCT, (opMylia CJIOXKHBIX MPOIEHTOB, WMETh MPECTaBICHUE
O KOHCTaHTE;
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UCIIONIb30BaTh MPOTPECCHUU JJsi PELICHUS pEeajbHBbIX 3a7ad MPHUKIAJIHOTO
XapaKTepa;

CBOOOJHO OIEPUPOBATh MOHATUSAMHU: IIOCJIEJOBATENIBHOCTD, CIIOCOOBI 3a/JaHuUs
MOCIeA0BATEIHHOCTEH, MOHOTOHHBIC U OTPAaHUYEHHBIE TTOCIEA0BATEIHLHOCTH, IOHUMATh
OCHOBBI 3apOKJICHHS MATEMAaTHYECKOT0 aHaIM3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMNEPUPOBATH MOHATUSMH: HENpEepbIBHBbIC (DYHKIMHM, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINM;

CBOOOMHO OIEpUpOBaTh MOHATHEM: (YHKIMS, HEMpepblBHAsS Ha OTpeE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA 11 peLIeHUs 3a1ay;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaTenbHast K rpaguky QpyHKINU;

BBIYUCIISATH POM3BOJIHBIE CYMMBI, MIPOU3BEICHUS, YACTHOTO ¥ KOMIIO3UIMH JIBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3UUYECKUN CMBICIT TPOU3BOJHON JIJIsl pELICHMUS
3ajiau.

MHo:xecTBa M JIOTHKA:

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

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBECHHBIM amnmapar JJisl ONKMCAHUS PEATbHBIX
MIPOIICCCOB M SBJICHUM, TIPHU PEIICHUH 3aa4 U3 IPYyTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHSTUSIMU: OIpEJeNICeHUe, TeopeMa, ypaBHEHHE-
CJIC/JICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, I0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YpPaBHECHUS U HEPABEHCTBA.

K koHniy oOyuenus B 11 ki1acce 00yyaromuiics MOJTyYUT CIAETYIONINE TPEIMETHBIE
pE3yNbTATHI IO OTACIBHBIM TeMaM (pesiepaibHO paboueit mporpaMmbl yueOHOTO Kypca
«Anrebpa U Hayajla MaTEMAaTUYECKOTO aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEPUPOBATH MOHSATUSAMH: HATYPAIBHOE U IIEJI0€ YKCIIO, MHOXKECTBA
HATypaJbHBIX U LIEJIbIX YUCEN, UCIIOJIb30BaTh IPU3HAKA IE€IUMOCTH Henblx ynces, HO/
1 HOK HatypanbHBIX 4ncel JUIs pelIeHUs 3a/1a4, IPUMEHITh anroput™ EBkinuaa;

CcBOOO/IHO ONIEPUPOBATH MOHIATUEM OCTAaTKa 110 MOJYJIIO, 3alMChIBATh HATYpaJIbHbIE
YHUCia B Pa3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OMNEpUPOBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMILJIEKCHBIX 4YHCEJ, NPEACTaBJIATh KOMIUIEKCHbIE YMClia B alreOpanyeckod u
TPUTOHOMETPUUECKOW (opMe, BBIOJNHATh apU(PMETHUYECKUE OINepaluud C HUMH U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs ¥ HEPABEHCTBA:

CBOOOJHO OMEpUPOBaTh MOHATUSMHU: HMpPpALMOHAIbHBIC, I[OKa3aTelbHbIE U
Jorapu(pMuyecKre HEPAaBEHCTBA, HAXOAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEXO/I0B;

OCYUIECTBJISATH OTOOP KOPHEH NP pelIECHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;
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CBOOO/IHO ONIEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, TPUMEHSITh
HEoOXoauMble (QOpPMYJIBI ISl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHX
HEPABEHCTB;

CBOOOZHO OMEpUPOBaTH MOHATHSAMH: CHCTEMa M COBOKYMHOCTh YpaBHEHUU U
HEPABEHCTB, PAaBHOCHWIIBHBIE CHCTEMBI W CHCTEMBI-CIEACTBUS, HAXOIAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pAalMOHAJIBHBIX, HPPALMOHAIBHBIX, ITOKA3aTECIIbHBIX MU
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

peliaTh panuoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapudpMuueckue u
TPUTOHOMETPUYECKUE YPAaBHEHHsI U HEPABEHCTBA, COACPIKALIUE MOLYJIH U ITapaMeETPBI;

MPUMEHSTH IpapuuecKkre METOIBI IS PEIICHUS YPaBHEHHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C mapaMeTpamus;

MOJEJIMPOBATh PEaJbHbIE CUTYAIIMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHM:1, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3aJ1a4U, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAaHUEM ammapara ajireOpbl, HWHTEPIPETHPOBATH MOJYyUYECHHBIN
pe3yJIbTar.

DOyHKUMHU U TPaPUKH:

CTPOUTh TpaUKH KOMMO3MIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApPHOIO
UCCJIEJOBaHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTH I€OMETpUUECKHe OOpa3bl ypaBHEHUM M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH QYHKLINHU JJI1 MOJIETMPOBAHUS U UCCIIEA0BAHMS PEAbHBIX MPOLIECCOB.

Hauajia MaTeMaTH4eCKOI0 aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
IKCTPEMYMBI,

HaxOJUTh HaWOOJIbIllee W HaWMEHbIee 3HaueHUs (YHKIUM HETPEePHIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh  NPOW3BOJHYIO Il  HAXOXACHUS  HAWIYYIIETO  PEelIeHUs
B MPUKJIAJHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/auax, sl ONpeaeIcHUs
CKOPOCTHU M YCKOPEHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: TEPBOOOpa3Has, ONMPENCIEHHBIA HMHTETpal,
HAXOJIUTh MEPBOOOPA3HBIC DIIEMEHTAPHBIX (PYHKITUH U BEIUUCIISATH HHTETpa 1o hopmyIie
Herorona—Jleibnumna;

HAXOUTh TUIOIIA/IH TIOCKUX (PUTYp U 00BEMBI TEJT C TTOMOIIBIO HHTETpaJa;

UMETh TPEJCTAaBICHUE O MaTEeMaTHYECKOM MOJACIUPOBAHUM Ha MpUMEpe
coctaByieHus U PepeHITNATBHBIX YPaBHEHUN;

pemarh MPUKIATHBIC 3adadd, B TOM YHCJIE CONHUAIBLHO-DKOHOMHYECKOTO U
bu3rYecKoro xapakrepa, Cpe/ICTBaMi MaTeMAaTHUYECKOTO aHAJTN3a.
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10 KJIACC
Ha3Banue KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
pazzeina (TeMbl) 4acoB 0o0y4Jaronmxcs
MHoO)kecTBO 24 MHo2k€ecTBO, oniepanuu Hcnonp30BaTh TEOPETUKO-
JNEWCTBUTEIBHBIX YUCET. HAaJI MHOKECTBAMU U UX CBOMCTBA. MHOKECTBEHHBIN armapar
MHOro4JIeHBI. Juarpammel Ditsiepa — Benna. JUTA OIIUCAHUSA X014 PELICHUS

PannonanbHbie ypaBHEHUS
Y HEPaBEHCTRBA.

CucreMbl IMHENHBIX
YpaBHEHUU

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOI0 arrapara

IUUTA pEIICHUS 3a]1a4.

ParmonansHbie yncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOU, TPOIICHTHI,
OECKOHEUHbIE MTEPUOIUIECKHUE IPOOH.
[Ipumenenue npoOeii 1 IPOLEHTOB

IUJIS1 PELICHUS IPUKJIAIHBIX 3a/1a4.
JlericTBUTENBHBIC YHUCIIA.
PannonanbHble M MppalOHATBHBIE
yucaa. ApupMeTHiecKre onepanuu

C JICICTBUTEILHBIMU YHACJIAMH.
Moaynp 1eHCTBUTEIIBHOTO YHUCIA U €70
cBoicTBa. [TpubnmxeEnHbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MIPUKUJIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUN.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peabHbBIX IPOLIECCOB U SIBIICHUIA.
OnepupoBaTh NOHATHSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLICHTH;
UppaIMOHATBHOE U IEUCTBUTEILHOE
YUCJI0; MOAYJb JE€HCTBUTEIBHOTO
YUCJIa; UCTIOIB30BaTh ITH MOHSATHUS
IIPY MPOBEAECHUN PACCYKICHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH JpOo0OHr
Y TIPOLICHTHI JIJIs pelIeHUs
MPUKIIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUW U peaibHON KU3HMU.
Ucnonw3oBath npuOIMKEHHBIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjIbTaTa
BBIYHCJICHUN.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAlMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOYJIEHBI € LIEIBIMU
kodpunmnenramu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHHUE €TO
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISl PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pEIIeHUs pallMOHATBLHBIX U TPOOHO-
palMOHAJIbHBIX YPABHECHUH; a TAKKE
METO]l UHTEPBAJIOB JIJIsl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU MHOTOUJIEH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHHU;
IIPUMEHSATH JEJICHUE MHOTOWJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera s pemeHus
3aJ1a4.

OnepupoBath MOHATUSMU: CUCTEMA
JIMHEVHBIX YPaBHEHUM, MATPULIA,
OIPEICITUTENIb MATPUIIHI.
Hcnonp3oBaTh CBOMCTBA
OTIPEIETUTEIIS 2 X 2 17151 BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
OIPEICITUTEIIN JJIs1 PEIICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MonennpoBaTh peaibHbIE CUTyalluH
C TIOMOIIBIO CUCTEMBI JIUHEHHBIX
YPaBHEHUM, UCCIEN0BATh
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJbTar
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OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeJIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢yukmuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobOpazoBaHus rpa@uKkoB QyHKITUH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YETHble U HEYETHBIE (PYHKITUU.
[leproanueckue QyHKIMU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HaYeHUe (PYHKIMH Ha IPOMEXKYTKE.
Jluneiinasi, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCIIEJOBaHUE U TIOCTPOEHHUE rPpapuKoB
3TUX PYHKIUH.

Crenens ¢ 1enbIM TOKA3aTEIEM.
bunom HreroTona.

Crenennast GyHKIMSI C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteneM. E€ cBolicTBa

U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBI 3a/1aHus PYHKIUN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh J0Ka3bIBATh YETHOCTh
WIN HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIIUU, HAXOJAUTh
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
dbyHKIIMY, HAaHOOIbIIIEEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeJIeICHUE U CBOMCTBA
CTETICHH C IIeTBIM MTOKa3aTeleM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIb-HBIX YUCEN JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
N-O¥ CTEIEHH. HaTypaJbHOM CTETIEHU U €r0 CBOKCTBA. B CUMBOJIMYECKOI (popme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y HCTIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU N-oii cTeneHu 11 npeoOpa3oBaHUs
U KOPHU. BBIPAKECHU.
HppanroHanbHble ypaBHEHHUS. Haxonuts perienust uppaiioOHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YpaBHEHUH C OMOIIbIO
MPPALMOHATIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCHIIBHBIE TIEPEXOABI B PEILICHUH OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. CrtpouTtb rpaduk GyHKIIMU KOPHS
CaoiicTBa 1 rpaduK KOpHs N-0if N-oii cTeneHu Kak oOpaTHOM
CTENEHHU KaK (PyHKLIHUU 0OpaTHOU U1l QYHKIIMM CTENIEHU C HATypaibHbIM
CTEINIEHU C HATypaJIbHbIM MOKa3aTesIeM NOKa3areseM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM ®opMyJIUPOBATH ONPEICTICHNUE

IToka3arenbHble ypaBHEHUS

II0Ka3aTesieM U €€ CBOMCTBA.
[TokazarenbHas GyHKIUS, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C PallMOHAIbLHBIM
MTOKA3aTEeIIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcrnionn3oBath mudpoBbIe peCypChI
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (PYHKINUU U U3yUCHUS
€€ CBOMCTB.

HaxoauTs pemenus moka3zaTeIbHbIX
YPaBHECHUI

Jlorapupmuyeckast pyHKIUS. 18 Jlorapugm yucna. CoiicTBa JlaBathb ornpezeneHue jgorapupma
Jlorapudmuueckue norapudpma. JlecsTuuHbIE U YHUCIIA; AECITUYHOIO U HATYpPaIbHOTO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapudma.
[IpeobpazoBaHue BhIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
coJieprKalIiX JorapupMsl. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHkius, JorapuMUYECKUX BBIPAKEHUN.
e€ cBOlCTBa U rpaduK. Crtpouts rpaduk norapupMuydecKon
Ucnonb3oBanue rpaduka GpyHKIIMU byHKIIMK KaKk 0OpaTHOM
JUTSl peLICHUS] YpaBHEHUIA. K [M0Ka3aTeIbHOU U UCIIOIb30BAThH
Jlorapupmuyeckrie ypaBHEHHUS. cBOMCTBa Jorapu(pMuyeckor QyHKIuu
OCHOBHBIE METOBI PELIEHUS JUISL pelIeHus 3a/1ay.
Jorapu(@MuUYECcKuX ypaBHEHUH. Haxonute pemenus
PaBHOCHIIBHBIE ITEPEXOBI B PEILICHUH aorapu(pMUUECKUX ypaBHEHUN
norapu(pMUYECKUX YpaBHEHUN C ITOMOILBIO PABHOCWJIBHBIX IIEPEX0I0B
WM OCYILIECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpruyeckue 22 CuHyc, KOCHHYC, TAHT€HC M KOTaHreHC | JlaBaTh ompeneneHus cuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIIOBOTO
apryMeHTa.

TpuronomeTpuueckass OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€HCa YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Penienne TpUroHOMEeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHSTh GOPMYITBI TPUTOHOMETPUHU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKOW HHIYKIIHUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpudecKas
POTPECCUM.

beckoneuno yobiBaroras
reoMeTpudecKasi Iporpeccus.
CyMMa OecKOHEUHO yObIBaOIIEH
F€OMETPUYECKON MPOTPECCUM.
JIMHEWHBIN U SKCITOHEHIIMATbHBIN
pocrt. Hucno e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIATHOTO XapaKkTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HJI€SIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBatsb ornpeznenenue
apupMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
FEOMETPUYECKOU ITPOTrPECCHH.
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Hcnonp30Bath nporpeccun

JUISL pEILICHUS 3a/1a4 MTPUKIIATHOTO
XapakTep.

[TpumensTh PopMyITy CIOKHBIX
MPOLICHTOB JIJIs PELICHUS 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOMU3BOIHBIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUN U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTelbHOU K rpauKy HyHKIIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMK (PYHKIUH

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBHIBHBIX
(GYHKIMI 17151 penieHust 3a1a4.
OnepupoBath NOHATUAMU: IIEpBasi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIIBHOM.
Brrauciars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOM
byHKITIH.

N3y4dats npoOU3BOIHBIE 3JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UIECKHUI CMBICT IPOXU3BOTHOM

JUISL PELLIEHUS 3a1a4
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[ToBTOpEHUE, 0000IIEHKE, 3) OCHOBHBIE MOHATHUA Kypca alreopbl [IpuMeHATh OCHOBHBIE TOHATHUS Kypca
CUCTEMAaTH3alMs 3HAHUN ¥ HayaJl MaTeMaTHYECKOTO aHalu3a anreOphl ¥ Ha4all MaTEMATUYECKOTO
10 xnacca, 06o01IeHNE U aHanM3a JJIs pelieHus 3a1a4
CUCTeMaTH3aIHsI 3HAHUHA U3 peasbHOM JKU3HU U IPYTUX
MIKOJIEHBIX TPEMETOB
OBILIEE KOJIMYECTBO 136
YACOB 1O ITPOI'PAMME
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11 KJIACC
Ha3zBanue KonnyectBo OcHOBHOE coziep>KaHuE pa3ena OCHOBHBIE BU/IbI JIEATEIBHOCTH
pazzeina (TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [IpuMeHeHre MpON3BOIHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOUIBIO TPOU3BOTHON

K HCCIICIOBAaHUIO (DYHKITHI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIET0 3HAYEHUS HENTPEPHIBHOM
GbyHKIIUU Ha OTpE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HAWJTy4IIIero
pelieHus B IPUKIAIHBIX 33/1a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozunus ¢pyHKIu.
I'eomeTpuyeckre 00pa3bl ypaBHEHHUMN U
HEPABEHCTB HA KOOPAMHATHOU
IUIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS Y CBOMCTB KOMIIO3ULUU.
CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

VIS UCCIIeIOBaHUS (PYHKIIMU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJIbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCIIEIOBAHMS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSL HAXOXKAEHUS HaWTy4lIero
pelieHus B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHX, 3a7a4ax,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoit unu rpaduxom.

[Tony4ats npencraBieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHIATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBooOpa3Has U onpeAeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJeMEHTapHBIX (YHKIHUHA U BBIYUCIISITh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpan o gpopmyne Herotona—
MHTEerpana. Beruucienue JletiOHumna.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts miomanu miockux Guryp
dbopmyne Hetorona— JleiiOnuna. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nnTerpana ONPEICIEHHOTO UHTErpaa.

JUIS1 HAX0XKICHUS TUIoIaaeit 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJIEJIMPOBAHUEM Ha IIPUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Ipumepsl permeHni [Tosny4daTe npeicTaBlIeHUE O 3HAYCHU U
muddepeHnranbHbIX ypaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MaremaTuyeckoe MOJIeTMPOBAHUE B Pa3BUTHH MaTeMaTHKH

peabHbBIX NPOLECCOB C MOMOILBIO

nuddepeHIanbHbIX YPaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpauKH. IUIS IOCTPOCHUSI TPAPHUKOB

GyHKIMMA. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO V3YUYEHUS UX CBOMCTB.

HEpPaBEHCTBA TPUTOHOMETPHUUECKON OKPYKHOCTH. Pemiats TpuroHoMeTpudecKue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsSTh GOPMYITBI TPUTOHOMETPUU
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JJOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTCIBHBIX U
norapuMUYECKUX YPAaBHCHUH H
HEPaBEHCTB

[IpuMeHsTh CBOMCTBA IOKA3aTEIbHON
U JjorapumMudeckoit GyHKIui

K PEILICHUIO TTOKA3aTeIbHbBIX U
JorapuMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
NePEXOI0B.

Pemiars uppannoHaibHbie U
KOMOWHUPOBAaHHBIEC HEPABEHCTRA,

C IOMOIIIbIO PABHOCHIIBHBIX
EPEXOIOB.

Hcnonw3oBath rpadndecKkre METOIbI
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIH HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a1a4U
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KomnnekcHslie uncna 10 Kommekcusbie uncna. Anreopanueckas | OnepupoBaTh NOHATUSIMHU:
Y TPUTOHOMETpUYEcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMILIEKCHOTO YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTrnueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIE YHACIIA
C KOMIUIEKCHBIMH YHCIJIAMH. B aIreOpanveckoil u
N300pakeHne KOMITJIEKCHBIX YUCEI TPUTOHOMETPUUYECKOU popme.
Ha KOOPAWHATHOM IJIOCKOCTH. BrinonsaaTs apupmernyeckue
®opmyna Myaspa. Kopuau n-oit OIlepaly ¢ HUMHU.
CTEIECHH U3 KOMIUIEKCHOTO YHCIIA. N300paxaTh KOMIUIEKCHBIE YHCIIA
[IprMeHeHnE KOMITJIEKCHBIX YHACEIT Ha KOOPAVUHATHOM IJIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensats popmyny Myaspa u
FEOMETPUYECKUX 3a/1a4 II0JIy4aTh IIPEICTABICHHUE O KOPHSX
N-0M CTENIEHU U3 KOMIUJIEKCHOT'O YUCJIa.
3HAKOMUTHCA C PUMEPAMU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISl pELIEHNS TEOMETPUUECKUX U
bu3uYeCKuX 3a1a4
HatypaneHble 1 1ienble yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix yucesn, HOJl u HOK, octaTtkoB
10 MOAYJIIO, alroput™Ma EBkinnaa
JUISL PELICHUS 33/1a4 B LIEJIBIX YUCIIaX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYypAJIbHBIX U LEIBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimna mis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

Cucrembl palluOHAIbHBIX, 12 Cucrema 1 COBOKYITHOCTh ypaBHEHUH. OnepupoBath NOHATUSIMU: CUCTEMA U
HUPPAITIOHATEHBIX PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI- COBOKYMHOCTh YPaBHEHUH U
MOKa3aTeIbHBIX CIICZICTBUS. HEPaBEHCTB; PEIICHNE CUCTEMBI WIIN
1 JJorapuMUIECKUX OCHOBHBIE METO/IBI PEIICHUS CACTEM U | COBOKYIIHOCTH; PAaBHOCUJIbHBIC
ypaBHEHUI COBOKYITHOCTEW PallMOHANIbHBIX, CUCTEMBI U CUCTEMBI-CIICACTBHSI.
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U HaxoauTs penienus cuctem u
Jorapu(@MUYECKUX ypaBHCHUH. COBOKYITHOCTEW LIEIBIX
[IpumeHeHne ypaBHEHUN, CHCTEM U paIoHaIbHBIX, UPPALMOHATBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTENbHBIX U JIOTAPU(PMUIECKIX
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 ypaBHEHUM U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKHU U [IprMeHATh CUCTEMBI ypABHEHUI
peanbHOM )KU3HU, UHTEPIPETAIUs K PEIICHUIO TEKCTOBBIX 3a/1a4
MOJTyYEHHBIX PE3yIbTaTOB U3 Pa3IMYHBIX 00NacTeil 3HaHUH U
peaTbHOM )KU3HU; HHTEPIIPETUPOBATH
TIOJTyYEHHBIC PEIICHUSI.
Hcnonb3oBath muppoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 perneHus

NoKa3aTeNbHbIE, IOTapU(PMUIECKHE U
TPUTOHOMETPHUYECKNE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeNIbHbIX, JIOTapu(PMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHHUU
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C IapamMeTPaMH.
[TocTpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEIICH peabHbIX
CUTyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHMI1 U HEPABEHCTB

C mapameTpaMu

Y HEPABEHCTB, COJEPKALIUX
MOZYJIA U IMAPaMETPBI.

[TpumensTs rpaduyeckue u
AHAJIMTUYECKUE METOIBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C apaMeTpaMH, a TAKKE
uccienoBanne GyHKIUN METogaMu
MAaTeMaTH4YECKOr0 aHAJIN3a.

Crpouts 1 uccaenoBaTh
MAaTeMaTU4YECKUE MOJIEIIN PEATIbHBIX
CUTYalluH C MOMOILBIO YPAaBHECHUH,
HEPABEHCTB U CHUCTEM

C apameTpaMu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HAaHUN

16

OCHOBHBIC IIOHATHS U METOMBI Kypca,
000011IeHrE U CUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDAaBHCHHUSI, HEPABCHCTBA
¥ UX CHCTEMBI TI0 YCIIOBHIO 3a1auH,
UCCJIEI0OBATh MOCTPOSHHBIE MOJICTTH

C UCITOJIb30BAHUEM arlapara aareOpsi,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3yJbTar.

[Tpumensats GyHKIIUN

JUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
peaTbHBIX TIPOIECCOB.

Pemate npukiaanHbpie 3a1a4u,
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B TOM YHCJIE€ COLIUAIBHO-
AKOHOMHUYECKOTO U PU3UIECKOTO
XapakTepa, CpeJICTBAMH alIreOphI
¥ MaTeMaTUYECKOTO aHaIn3a

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

136
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OEJEPAJIBHASA PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJBHAS 3AIIMCKA

['eometpust siBisieTCss OMHUM W3 0a30BBIX KYypCOB HAa yYPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TaK Kak 00ECIeYnBaeT BOZMOKHOCTh U3YYCHHS AUCITUIUIMH €CTECTBEHHO-
Hay4YHOM HAMpPaBJICHHOCTHU U MPEAMETOB F'yMaHUTapHOTro IuKJa. [lockoiabKy Toruueckoe
MBINIIICHWE, (QopMUpyeMOe TpH HU3YYCHHH OOYJalONUMHUCA TOHITHHHBIX OCHOB
TEOMETPUU, TPU JOKA3aTEIBCTBE TEOPEM M TOCTPOCHUU IIEMOYKH JIOTHYECKHUX
YTBEPKJICHUM MPU PEIICHUN T€OMETPUUYECKUX 3a/]a4, YMEHHUE BbIIBUTATh U OMPOBEPTaTh
TUTIOTE3bI HEMOCPEICTBEHHO HCTIOIL3YIOTCS TP PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
[IMKJIa, B YACTHOCTU (DU3NYECKUX 3a]1a4.

[lens ocBoeHusi mporpaMmbl yueOHOro kKypca «l'eoMeTpusi» Ha yriayOI€HHOM
YPOBHE — pPa3BUTHE WHAWBUAYAIBHBIX CIIOCOOHOCTEH OOyJaromuxcs MpH H3yYEeHUU
Tr€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0acTu «MareMatruka U HH()OpMaTUKa»
yepe3 olecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKHUX
TCOMETPUYCCKUX 3HAHWUW W JEHCTBUN, CHCIUPUIHBIX TEOMETPHH, M HEOOXOIUMBIX
JUISL YCTIEIIHOTO Mpo¢eCCHOHATBHOTO 00pa30BaHUs, CBSI3AHHOTO C HMCIOJb30BaHHUEM
MaTEMaTHKH.

[IpuopuTeTHEIMU 3aladaMyd  Kypca TeOMETpUHM Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIMMH ¥ YCHIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIMpeHne TMPEACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOH KYJIbTYPHI H
dbopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONMIUX OIUCHIBATh W HM3y4aTh pa3HBIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHHWE TMOHATUWHOTO amnmaparta mo pasaeny «CrepeoMeTpusd
y4eOHOTO Kypca reOMETPHH;

dbopMHupoBaHrE YMEHHMs BIAJETh OCHOBHBIMHU IMOHSATHUSAMH O MPOCTPAHCTBEHHBIX
durypax W HUX OCHOBHBIMH CBOWCTBaAMH, 3HaHHME TeopeM, (QOopMyl U yMEHUE
WX TPUMCHSTh, YMCHHUS JOKA3bIBaTh TEOPEMBbI M HAXOIUTh HECTAHIAPTHBIC CITOCOOBI
pEIICHMS 3a/1a4;

dbopMHupOBaHrE YMEHHUS pacIlO3HABaTh HA YEPTEKAX, MOJICIIAX U B PEaIbHOM MHPE
MHOTOTPAHHHUKH U TeJla BpallleHUs, KOHCTPYHUPOBATh TEOMETPHUYCCKUE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX  TEeopuil, (OPMUPOBAHHE TOHUMAHUS  POJH  AKCHOMATHUKH
IIPY MPOBEAECHUH PACCYKICHUN;

dbopMHupOBaHWE YMEHUS BIAACTh METOJAaMU JOKA3aTelbCTB W aJTOPUTMOB
pelIeHus, YMEHUSI MX MPUMEHSTh, MPOBOJNUTH JOKA3aTEIbHBIE PACCYXICHUSI B XOJI€
pEIIeHHs] CTEPEOMETPUYECKUX 3a7a4 M 3aJad C TPAKTUYECKUM COJECpP>KaHUEM,
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dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KAa3aTENbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKJICHUM W POJIM aKCMOMATUKU B TMPOBEICHUM JEAYKTHUBHBIX
pacCyXICHUM;

Pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOyJarolmuxcs, TMO3HABATENbHOM  aKTUBHOCTH,  MCCIEIOBATEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIIUICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopMupoBaHre PyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSABICHUS TE€OMETPUUYECKUX TMOHATHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pCAIbHBIX JKU3HEHHBIX CHUTyallUsIX W TpU HU3YYEHUU JPYIHX y4eOHBIX
IIPEIMETOB, IPOSBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEMN, MOACIIMPOBAHUS pPEaTIbHBIX
CUTyalluil, HCCIEAOBAHUS TOCTPOCHHBIX MOJIENCH, HHTEPIpPETAlud MOJTYyYSHHBIX
pE3yJbTaTOB.

OCHOBHBIMH  COZICpKATEIbHBIMU JUHUSIMU y4ueOHoro Kkypca «['eomerpusi»
B 10-11 «maccax sBistorcs: «lIpssMble #  MIIOCKOCTM B TPOCTPAHCTBEY,
«MHuororpanaukn», «Tena BpameHus», «BEKTOpbl U KOOPAMHATHI B NPOCTPAHCTBE,
«/IBMKEHUS B IPOCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO T1peboBaHME «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHe 0o0yueHus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJEpKaTeIbHbIM JIMHUAM Y4e€0HOro Kypca, a
(GopMHUpOBaHKE JIOTHUYECKUX YMEHHUM pachpenessieTcsl HE TOJIBKO M0 COJEpKaTeIbHbIM
JUHUSM, HO W 1o roaaMm oOydyeHus. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOILEE
NpEeIMETHBIM  pe3yJibTaraM  ocBoeHus  DenepanbHOM  pabodeil  Mporpammbl,
pacnpenenéHHpIM TI0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NpPHUHLMIIKAIBHBIM BOIpoOcaM oOydaromuecs oOpauaanuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIaJCHUE F€OMETPUYECKUMHU MOHATUIMU
UM HaBbIKAMHM TIOCJIEJOBAaTEIbHO M MOCTYNATEeNIbHO, C COOJIIOJIGHHEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHMs BKJIIOYATh B OOLIYIO CHUCTEMY TI'€OMETPHYECKHX
NPEACTAaBICHU OO0ydYalomMXca, pacumpsiss W yriyonsas e€, oOpaszys MNpoYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4E€HHUIO TEOMETPUH HA YIITYOJIEHHOM YPOBHE NO3BOJISET:

co3aaTh ycnoBus s AuddepeHimanud 00y4deHus, MOCTPOSHUS UHIMBUIYaTbHBIX
o0pa3oBaTeNbHBIX MPOTpaMM, OOECHEYHTh  YriayOJIEHHOE U3YYCHHE T'€OMETPUU
KaK COCTaBJIstoNIel yueOHoro npeamera «MaTeMaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YUYETOM
BbIOOpa Oynymiedt mnpodeccuu, oOecrneunBas IPEEMCTBEHHOCTh MEXAY OOIIUM
1 ipo(eccoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomeTpusi» Ha yriiyOJ€HHOM YpOBHE OTBOJAUTCS
204 gaca: B 10 xmacce — 102 wgaca (3 uaca B Hememo), B 11 kmacce — 102 gaca
(3 yaca B HeneIIO).
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COAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMmble U IIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHN CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajulesIbHbIE M CKpEIIMBAIOIIKECS NpsAMble. [IpU3Haky CKpEmMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh TPSAMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIETBbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX NPSIMBIX, MAPAIIETBHOCTD IPSIMOM U IIIOCKOCTH.
[TapaniensHOe M LIEHTpaJIbHOE NPOEKTUpOBaHUE, H3o0paxkeHue ¢uryp. OCHOBHBIE
CBOIMCTBa MapaJJIeIbHOTO TMpoeKTUpoBaHus. M3o0pakeHue ¢uryp B MapauienbHON
IPOCKIMHU. YTJIbl C COHANpPABICHHBIMUA CTOPOHAMH, YIOJd MEXAY MPSIMBbIMHU
B mpocTpaHcTBe. IlapamiebHOCTh IIIOCKOCTEN: IapajuleiIbHbIE IUIOCKOCTH, CBOMCTBA
napajuiebHbIX MI0ckocTel. IIpocTeiimme mpocTpaHCTBEHHbIE (PUTYpHl HA TUIOCKOCTH:
TETPa’p, MApAIUIETETUIIE, TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTh MOPSIMOW U IUIOCKOCTU: TNEPIECHAUKYJSPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE TapaJUICIIbHBIE U MEPIICHANKYIJISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOW MNEPIECHIAUKYISAPHOU
I0CKOCTU. OpTOroHanpHOE NPOEKTUpOBaHWE. [lepneHIUKyJIsp W  HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOU 1O IIOCKOCTH, IPOEKIUS
buryps Ha IJIOCKOCTb. [leprieHIMKYISAPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX MepHeHIUKyIspax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroJi JIBYIrpaHHOTO yria. TpéxrpaHHbli U MHOTOrpaHHble yribl. CBoOMCTBa
IJIOCKUX YTJIOB MHOTOTPaHHOro yrija. CBOMCTBAa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKHU

Buabsl MHOrOrpaHHUKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronapHas npusma,
npsiMasi M HaKJIOHHAasT TpU3MbL, OOKOBass U TMOJHAsE TOBEPXHOCTb IPHU3MBI.
[Tapatenenunen, NpsiMOYTOJIBHBIN MapaJuIeJIeNUIIel U ero cBoiicTBa. KpaTualime mytu
Ha [IOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa. IIpocTpaHcTBeHHass Teopema
[Mugaropa. [Mupamuna: n-yronbHas nupamujaa, IpaBUIbHAsS U YCEUEHHAS] NMHUPaMUJIBbIL.
CpoiictBa pEébep u OOKOBBIX TIpaHEll mpaBUIbHON mnuUpaMuasl. lIpaBuibHbIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs TIpU3Ma M IpaBWIbHAA NUPaMUIa, IPaBUIbHAsS
TpeyroJibHasi MUpaMUJa U MPaBUWIbHBIN TeTpasap, Kyo. [IpeacTaBienue o mpaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NOJAEKadAp U UKOCAIP.

Bobluucienue 31€eMEeHTOB MHOTOTPAaHHHUKOB: pE€Opa, AuaroHaidu, yrisl. llnomanb
OOKOBOI MOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAlb OCHOBaHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPpAMOU npu3Mbl. [lnomans 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH NIPaBUJILHOW MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPaMUIBI.

CummeTpusi B MOPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHMMETpUS
napajuiejienuIena, CUMMETPUs NPABWIBHBIX MPU3M, CHMMETPHUS  IPABHIBHOM
nUpamMupbl.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOpPHl KOJUIMHEAPHBIC, COHAMNPABJICHHBIE W MPOTUBOIMOJIOKHO HaIMpPABICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEWCTBHS C BEKTOpAMU: CIIOKECHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXX€HHE BEKTOpa Ha uucio. CBOWCTBa
CJII0’KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOpA HA YUCJIO. [IoHSITHE KOMIUTaHApHBIE
BEKTOpHI. [Ipu3Hak KOMIIIaHApPHOCTH TpPEX BEKTOPOB. lIpaBwio mnapamtenenunena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIaHAPHBIM BekTOpaM. [IpssMoyrobHas
cucteMa KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. CBs3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, ChepruecKas
MOBEPXHOCTh, OOpa3zyrole noBepxHocTer. Tema BpalleHus: UWIUHIP, KOHYC,
yCeu€HHbIH KOHYC, cdepa, map. BzaummHoe pacnosiokeHue cdepbl U IIIOCKOCTH,
KacareJibHas IIIOCKOCTh K cepe. M300pakeHune Ten BpalleHus Ha IIIOCKOCTH. Pa3BépTka
HMIMHApPA U KoHyca. CumMmeTrpust cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. TeopeMa 00 00bEME MPSAMOYTOIBHOTO
napajenenunena M ciuenctsus u3z He€. OO0bEM MNpAMONM M HAKIOHHOM MPU3MBI,
HWIMHIpPA, TUpaMUIbl U KoHyca. OOBEM I1apa U 1apOBOT0 CETMEHTA.

KomMOunHanuu Ten BpalieHus ¥ MHOrorpaHHuKoB. [Ipu3ma, BriMcanHas B LWJIMHID,
onucaHHas okoJio munHapa. [lepecedenue chepsl u mapa c miockocTbio. Kacanue mapa
U cdepbl IOCKOCThIO. [IoHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIA TEJIO BPAIECHUS.

[Inomaap NOBEpXHOCTH HUIUHIPA, KOHYCa, TII0Iaas cepsl u e€ uacteil. [lonodue
B npoctpanctBe. OTHOLIEHUE O0BEMOB, TUIOLIAAEH MOBEPXHOCTEH MOIOOHBIX (UTYP.
[IpeoOpazoBanne  momobusi, romorerus. Pemenwe 3agad  Ha  IJIOCKOCTH
C MCTOJIb30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

ITocTpoeHne cedyeHHii MHOTOTPAaHHUKOB M TeJl BPAIICHMS: CEYEHHs LUJIUHAPA
(mapajuienTbHO U MIEPIESHIUKYJISIPHO OCH), CEYEHHUS KOHYca (MapajljiebHO€ OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUsS LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJl BHYTPEHHETO TPOEKTUPOBAHMUSI, METO/] IEPEHOCA CEKYIIIEeH MITOCKOCTH.
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BeKTOopbI 1 KOOPANHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BEKTOpOB. CBONCTBa BEKTOPHOIO yMHOXEHHMs. [IpsAMoyronpHas cucreMa KOOpPJIMHAT
B nnpocTpancTBe. KoopanHaTel BekTopa. Pasnoxxenue Bekropa no 6asucy. KoopaunarHo-
BEKTOPHBIN METOJ IPH PEUICHUU T€OMETPUYECKUX 3a/1a4.

JIBH:KEeHHS B POCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOWMCTBA JBWKCHUW. BuHIbl [BWKEHUN: mNapauiebHBIA IEPEHOC, UEHTpalbHas
CUMMETpPHS, 3€pKalibHas CUMMETpPHs, TOBOPOT BOKpYyr mpsimoil. IIpeoOpazoBanus
nomo6wus. [psimast u cdepa Diinepa.

NNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyvaroniuiicss Hay4uTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHUH
3aJla4y ¥ MPOBEJICHUU MAaTEMATHYECKUX PACCYKICHH;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUM M CJEJICTBUS W3 HUX TMPU PEHICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJIHO OIEpPUPOBATh MOHSATUSIMU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKITY TIPSIMOM U MIIOCKOCTHIO;

CBOOOTHO OTICPUPOBATH TIOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHHUKAMH,

CBOOOJITHO pacro3HaBaTh OCHOBHBIC BUbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMHJA,
MPSIMOYTOJIbHBIN TTapaJijIesienuIe1, Kyo);

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

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBI3aHHBIMUA C CEYECHHEM MHOTOTPAaHHUKOB
TUIOCKOCTHIO;

BBITIOJTHSATH TAPAIIICIBHOE, ICHTPAIBHOE M OPTOTOHATIBLHOE IPOSKTHPOBAHUE (PUTYP
Ha TUIOCKOCTb, BBITIOJIHATh U300pakeHus1 GUTYpP Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOIPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIOIIAAA TMOBEPXHOCTEH MHOTOTPAHHHWKOB (TpuU3Ma, MHPaAMHJA),
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYT,

CBOOOJHO ONEPHPOBATH TMOHATHUSAMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OCh
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (UTYPHI,

CBOOOJHO  ONEPHPOBATH TOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM M
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS Ha/l BEKTOPaMH;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIE METOABI TIPHU  pEHICHUU
MaTEeMaTHYECKHUX 33J1a4 TIOBBIIEHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPECOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAThH u UHTEPIPETUPOBATH uHdopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYI0 Ha uepTexax H
PUCYHKaX;

OPUMEHATh TIOJYYCHHbIC 3HAHMS HA MPAKTUKE: CPABHUBATh U aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYAIIH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C  HKCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUI U TEOpeM, amnmnapara aaredpbl, peniarh NpakTUUECKUE 3a1a4u,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

UMETh MPEICTABICHNUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiaacca oOyvaroniuiics HayqYuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C IIUIMHAPUYECKON, KOHUYECKOU
U c(heprueckoil TOBEPXHOCTIMU, OOBSICHATH CIIOCOOBI MOTYYCHUS;

OIEepUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: IIUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tella BpaiieHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBSICHITH
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

KJ1acCU(UIIMPOBATH B3AUMHOE PACTIONOKEHHUE C(HEPhI U MIIOCKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs, 00bEMBI U
MJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalleHUs, T€OMETPUUYECKUX Tell
C MPUMEHEHHEM (POPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C KOMOMHAITUSIMU TEJI BpaIllEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BITMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chephl,
cdepa, BOIUCaHHAsi B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOIICHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH H 00BEMaMm
ITOJIOOHBIX TET;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BpallleHUS,

U3BJICKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHbOpMAITUIO
O TIPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (PUTYypaxX, MPEJCTABICHHYIO Ha YepTekax U
PUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSITH OTIEpaIliy HaJl BEKTOpaMHu;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIUHAT;

pemaTth TeOMETpUUYECKHEe 3a7a4d Ha BBIUMCICHHE VYIJIOB MEXAY NPSIMBIMU H
IJIOCKOCTSIMM, BBIUYMCICHHE PpACCTOSAHUN OT TOYKM JO IUIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a MPU PEIICHUU;
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CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpallleHUsl MPpU NapajijieIbHOM
nepeHoce, IEHTPATBHON CHMMETPHH, 3€PKAIbHOH CUMMETPHH, TIPH IMOBOPOTE BOKPYT
psIMOM, TIpeoOpa3z0BaHUsl TIOI00US;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapasuienbHO U NEePIeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapalijieIbHOe OCHOBaHUIO U
MPOXO/IsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIICH MIOCKOCTH;

JTOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEAIOJIArafouX HECKOJIbKO IMaroB PEIICHUS, €CIIH yCIIOBHS TPUMEHEHHWS 3a/1aHbl
B SIBHOH W HESABHOM opme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEIUYUH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TOJyYEHHBIE 3HAHWS Ha TMPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U
OIICHWBATh PEAJbHBIC CUTYAIlNH, TPUMEHSATh N3YUCHHBIC MMOHATHS, TEOPEMBbI, CBOMCTBA
B TIpollecc€ IIOMCKA pEHIeHUs MaTeMaTU4YecKu CGHOPMYIUPOBAHHONW MPOOJIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlMH Ha S3BIKE TEOMETPHH, UCCIICI0BATh TTOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
peniaTh NpakTHYEeCKUE 3aJ]a4H, CBSI3aHHbBIE C HAX0KICHHUEM I'eOMETPUUECKIX BEJINYUH;

UMETh TIPEICTABJICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu GyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoOBHOE coJiep>KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenensrtsb MI0CKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMasi, II0CKOCTh, MPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsmMas 1 mioCKOCTh;
MOJTYTIPOCTPAHCTRBO.

MHororpaHHuKy, H300paxeHue
IPOCTEUIITUX MPOCTPAHCTBEHHBIX
buryp, HeCyIIEeCTBYIOIIUX 0OHEKTOB.
AKCHOMBI CTEPCOMETPHUH U TICPBBIC
CJIEICTBHS U3 HUX.

CnocoObI 3a/1aHus TPSIMBIX U
IJIOCKOCTEH B MMPOCTPAHCTBE.
O0603HaYeHUS IPSMBIX U TUIOCKOCTEH.
Ceuenus. 3o00paxeHue ceueHUi

B KOTOPOU BBITIOJIHIETCS IJIAHUMETPHUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTTU3AIIMEH KOTOPHIX
ABJISIFOTCSI aKCMOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSITh NPUHIIHIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEN MIIOCKOCTH.
PemaTe ctepeomeTpruyueckue 3aaauu:
Ha ONPEJCIICHUE BUIA CEYCHUS U
HaX0>KJISHHUE ero MO u.
AKTyanu3upoBath (aKThl U METO/IBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npy pEIICHUH 3aa4
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MUpPaMUJIbL, KyOa v IPU3MbI, KOTOpbIE
IPOXOAT uepe3 ux péopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIKMCh IArOB
IIOCTPOCHUH.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
otpe3kax. [lonobue TpeyroabHUKOB.
Teopema Menenas. Pacuérsl

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Hcropust pa3BUTHA INIAaHUMETPUN

U CTEPEOMETPUU

CJIeyIONTHE TFIAHUMETPHUIECKUE (DaKThI
Y METOJBI:

Teopembl Paneca u

O MPOMOPUHUOHAIBHBIX OTPE3KAX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOECIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOPOHHUI TPEYTOJBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeHEN JIMHUHU
TpeyrojabHuka. CBONCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTOJIbHUKA.

[Tpu3Haku no100usl TPEYTOILHUKOB.
[TomyyaTs npencraBieHus 06
OCHOBHBIX 3Tanax pa3BUTHUS TEOMETPUU
KaK COCTaBHOM yacTu pyHIaMEeHTa
Pa3BUTHS TEXHOJIOT U

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIuBaromuecs
npsMble. [[pr3Haku CKpemBarOIMUXCs
IIPSIMBIX.

[TapayutenbHebIe psAMbIE

Knaccuduimpoats B3aumMHoe
pacmosoKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMH U IPUBOJIS TPUMEPHI
W3 PEAIbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUU U €AMHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOASAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

HAa IAHHOW IPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannenbHOCTh
TpEX NpsAMBIX. Teopema o Tpéx
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NApPaJIEIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY011 ¢ cOHanpaBiIeHHBIMA CTOPOHAMM.
Yron Mexay npsMbIMH.

3a1aun Ha 1OKA3aTEILCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE

C PacroJI0KEHUEM IPSIMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €JUHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)KaIIEH Ha IPYTrOr IIPSAMOU; JIEMMY

0 MEPECEUECHUH TIIOCKOCTH ABYMS
MApAJIICITbHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MapajIeIbHbIX IPSIMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMHA CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapasuiesIbHbIM U [IEHTPaJIbHBIM
MIPOEKTUPOBAHUEM U KAK BBIIOJIHAETCS
MPOEKTUPOBAHKUE PUTYp HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIIEITBHOTO
ITPOEKTUPOBAHUS.

N300pakats B mapayieIbHON
ITPOEKILIMU Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pemats crepeomeTpuueckue 3aaaun
Ha J10Ka3aTeIbCTBO U UCCIIEI0OBAHME,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[TpoBOaUTH MOKA3aTEIBHBIE
paccyXIEHUs MIPU PEIICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBATh, AHAIM3UPOBATH U
OIICHUBATh YTBEPKIACHUS C LETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUMH.
MogaenupoBaTh peajabHbIE CUTYalNH,
CBSI3aHHBIC CO B3aUMHBIM
PACIIOJI0KEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MOHSITUH U TEOPEM, arlrapara aareOpsi,
IU(PPOBBIX PECYPCOB.

ITomyuaTs npeacTaBiIcHUE

O IIEHTPaJILHOM NMPOEKTUPOBAHUH

1 00 ucropuu paboOT MO TEOPHUH
MEePCIIEKTUBBI

[TapanienbHOCTb IPSMBIX
U TUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHS: MapauIeIbHOCTD IPSMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
1ockocTy. CBOMCTBA apauIeIbHOCTH

Knaccudummposats B3auMHoe
PaCIoJIOKEHHUE IPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIIHNE TIPUMEPBI
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MIPSIMOU U TTOCKOCTH.
['eomeTpuueckue 3anaumn

Ha BBIYMCIICHHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTBIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MAPAILICITIBHOTO JPYTrOW MPSIMOM.
Pacuér otHomenuit. [TapannensHas
IPOEKIUS, IPUMEHEHHE

JUTSI TIOCTPOEHUS CEYeHUH Ky0a

U Tlapajuielienunesa.

CBoicTBa napauieNeuIena u NpU3Msl.

[TapamensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapayIeIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TAHHOW MJIIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaJIeIbHbIX MIJIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IIepeCceueHUs NPU NEPECEUCHUU IBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXAY MTapAJUICIIbHBIMU

W3 PeaJbHOU KU3HU.
DopMyJIMPOBATH ONPEIEICHUE
NapaJJIeNbHBIX IIPSAMOM U IIJIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 MapAJIIEIBLHOCTH IIPSMOU U
IIJIOCKOCTH; CBOMCTBA ITapaJIEIbHOCTH
MPSAMOM U TIOCKOCTH.

Pemiats crepeomMeTpudecKue 3a1auu
BBIYMCIICHUS U I0KA3aTeIbCTBO,
CBS3aHHBIE C MMAPAIIICIIBHOCTBIO
IIPSAMBIX U ITIOCKOCTEW B POCTPAHCTBE.
Pemrats npaktuyeckue 3anadu

Ha IIOCTPOEHHE CEYEHNI Ha YepTEkKaAX
TeTpadpa v napajuieIeIuIeaa.
Pemats crepeomeTrpudeckue 3a1auu,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNN T€OMETPUUYECKUX 3a/1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHHBaTh ¥ aHAJIM3UPOBATH
peanbHbIE CUTYallH, CBSI3aHHbBIC

C IIApAJIEIBHOCTBIO NPSIMOU U
IIJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C ABYMs NMapajieIbHBIMU IIJIOCKOCTSMU

MO/JIEJIMPOBATh PEAIbHBIE CUTYallUH,
CBSI3aHHBIE C MMAPAIIIETBHOCTHIO
MPSAMOM U INIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHuKyISIPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTopenue: Teopema [ludaropa
Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpsIMOYTOJIBHOTO
napajuienenunena. Beraucinenue 1iuvx
OTPE3KOB B KyO€ U MPSMOYTOJIbHOM
napajuleJIenunese.
[leprieHIUKYISIPHOCTH IPSIMOMN U
110ckocTH. [lprusHax
NEePHEHIUKYIIPHOCTH MPSIMON U
10cKocTh. Teopema o CyIecTBOBaHUH
Y €IMHCTBEHHOCTH IPSIMOH,
IPOXOISALIEN YEPES TOUKY
MPOCTPAHCTBA U NEPIIEHAUKYIISIPHON
K II0CKOCTH. [Inockoctu n
NepHeHIUKYJIIPHbIC UM MpsMast

B MHOTOTPaHHHKAX.
[TepnienauKysp ¥ HAKJIOHHAS.
[TocTpoenue neprieHauKyIsIpa

U3 TOYKHU Ha NPSIMYIO.

TeopemMa o TpEX NMEepIEeHAUKYIISIpax
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (aKThl U METO/IBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@opMyIMPOBATH ONIPEIECIICHHUS:
MIEPIICHIUKYIISIPHBIX TPSMBIX

B IPOCTPAHCTBE; ONPEEICHNE IPSIMOH,
MEPIICHIUKYJIIPHOU K TUIOCKOCTH.
Jloka3bIBaTh: JEMMY

O NEPIECHINKYISAPHOCTH IBYX
MapajuiesIbHbIX MPSMBIX K TPEThEH
MIPSIMOW; TEOPEMBI O CBSI3U MEKIY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
IIEPIIEHIUKYJIAPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOU
Y TJIOCKOCTH;, TEOPEMY

O CYLIECTBOBAHWH U €IMHCTBEHHOCTHU
PAMOM, TPOXOIAIIEH YEPE3 TAHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAaHHON
IIJIOCKOCTH.

N3o0paxkath B3aUMHO
MIEPIIECHIUKYJISIPHBIE PSIMYIO
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YTroa Mexy CKpemrBatOIUMUCS
npsMbIMU. [lorck nepneHANKy A pHBIX
MPSIMBIX ¢ TOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenunii kyoa, mIpU3MBblI,
MPaBUJILHON MUPAMUJIbI C TOMOILBIO
OPTOTOHAJILHOU MPOEKIHUU.
CummeTpust B IPOCTPAHCTBE
OTHOCUTEJBHO IIOCKOCTH. [1nockocTr
CUMMETPUI B MHOTOI'PaHHHKAX.
[Ipu3Hak nepneHaAuKyIIPHOCTH
IPSIMOM M IIJIOCKOCTH KaK CIIEACTBUE
cumMmeTtpuu. IIpaBuibHbIe
MHOT'OTPaHHUKH

Pacuér paccTosiHuii OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYCTHUTh
NEPHEHINKYJIISIPbI: CHMMETPHS, CABUT
TOYKHU 110 NapaJIEIbHOU MPSIMOM.
CnBur 1o HenapaenbHON MPSIMOU,
U3MEHEHUE PACCTOSTHUN

U TJI0CKOCTb.

DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJISPA IO OTHOLIEHUIO

K IUIOCKOCTH.

[Tony4aTts npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJIISIpa JAJIsl APYTUX o0iacTeit
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHUKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBS3aHHBIC
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K TOM MPSMOU.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
NEPIEHINKYIISIPaXx.

[TomyuaTs npeacTaBIecHNUE

00 OPTOrOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKLIUHU
TOYKH Ha NPAMYIO.

PemaTe crepeomMeTpuyecKkue 3a1aum,
CBSI3aHHBIE C MEPIICHIUKYISIPHOCTHIO
MPSAMOM U IIIOCKOCTH.

Pemate npuknagHble 3a1a4u,
CBSI3aHHBIE C HAXOXKJECHUEM
reOMETPUYECKUX BEJIUYHH.
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Pemats crepeomeTpudecKkue 3anau,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX MEPIEHIUKYIISPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOCHUEM ITPOECKIIMH.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAJIbHBIC
CUTyall1H, CBsI3aHHbIC

C IEPIEHIUKYJIAPHOCTBIO IIPSIMOU U
IIJIOCKOCTHU; UCCIIEA0BATH IIOCTPOCHHBIE
MOJEIH, B TOM YHUCIIE U

C UCIIOJIb30BAaHUEM arapara ajreOpbl

YTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOM3BOJIBHOM TPEYTOJIbHUKE,
TEOpeMa KOCHHYCOB.

IToBTOpEHHME: Yyrom Mexmy
CKPEILHUBAOIIAMUCS PAMBIMHU

B IIPOCTpAaHCTBE. [ eomeTpuueckue
METOZbI BBIYUCIIEHUS yTIiia MEXIY
IPSAMBIMHA B MHOTOI'PaHHUKAX.

AKTyanu3upoBath (aKkThl U METO/IbI
IJIAHUMETPUH, PEIIEBAHTHBIC TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yIJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHENHBIX YIJIOB IBYTPAHHOTIO yIJIa.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PaJyCHON MEpHI.
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JIByrpanHsbiil yroy. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOIO yTJa.
[leprieHIUKYISIPHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISPHBIX
ockocren. [Ipuznak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE0-peMa O MPSAMOU ITEPECECUEHHUS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPEThEH IIIOCKOCTH.

[IpAMOYTOJIbHBIN apaJUICICIINIIE;
KyO; U3MepeHusi, CBOMCTBA
IPSIMOYTOJIBHOT'O NapaJIeenuneaa.
Teopema 0 [uaroHany NpsIMOYTOJIBHOTO
napajuieJIeIMIeaa v CIEICTBUE U3 HEE.
CrepeoMeTpUUeCKHUE U TIPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PAaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
IToBTOpEHHKE: CKpeluBaroIuecs
psIMBIE, ITAPAJUIEIBHBIE IITIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napayenbHbIX IOCKOCTEN

Ha CKPEUIMBAIOLIUXCS PSIMBIX,
PacCTOSIHUE MEXKAY
CKPEUIMBAIOIIUMHUCS TIPSIMBIMU

B IIPOCTBIX CUTYyaLUsIX.

OnyckaHue nepreHauKyIspoB,

@opMyIMpPOBATH ONPEIEICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN.
Jloka3bIBaTh TEOPEMY O MPU3HAKE
MEPIIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEN.

@opMyIMpOBaTH CIEJICTBUE

(U3 mpu3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpas MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHHUS O €TO
CBOMCTBAX; TEOPEMY U CIICICTBUE

Y3 HEe€ 0 AMAroHasAX NPsIMOYTOJIbHOTO
rapajulesIenuIea.

Pemate crepeomeTpruyuecKue 3a1auu,
CBSI3aHHBIE C MEPHEHINUKYISIPHOCTD
MPSAMBIX U IUIOCKOCTEU, UCITOJIb3Ys
MJIAHUMETpUUECKre (PaKThl U METOIBI.
[TpoBOAUTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTeIbHbBIE PACCYXKICHUS MPU
pELIEHNH T€OMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NIEPIICHAUKYIISPHOCTHIO
IIJIOCKOCTEM.

AHaNM3UpoOBaTh U MOAETUPOBATH

Ha SI3bIKE TEOMETPUU pEaTbHbIC
CUTYyalllH, CBSI3aHHbIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOYKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brranciienre pacCTOSIHUN MEXIY
CKPEIIHBAOIIUMUCS ITPSIMBIMU

C ITOMOUIBIO NIEPIIEHAUKYJIIPHON
IJIOCKOCTH.

TpéxrpaHHbl yroy, HEpaBEHCTBA
JUIs1 TPEXTPAHHBIX YTJIOB.

Teopema [Tudaropa, TeopemMsl
KOCHHYCOB U CUHYCOB

JUISI TPEXTPAHHOIO yIia. DJIE€MEHTBI
chepuueckoit TeOMETpUH:
reo/Ie3NYECKue JIMHUMU Ha 3eMIle

C IEPHEHAUKYJISIPHOCTBIO MPSIMBIX U
TIOCKOCTEH.

HccnenoBath MOCTPOECHHBIE MOJETH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

PemaTe npukiiagnbie 3a1aum,
CBSI3aHHBIE C HAXOXKJICHUEM
FEOMETPUYECKUX BEJIUYUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHHK U €r0 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3ma. IIpsimast u HaKJIOHHAS
npu3msl. [IpaBunbHas npusma.
[Ipsimont mapanenenunen,

IPsIMOYTOJIbHBIN Napaiienenunesn, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, I€JIaTh 3aMEYaHusl,
KOMMEHTApHUH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBartsb BbIMyKJIble MHOTOTPAHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTaHABIIMBATh OOIINIA BU]T
BBIMMYKJIOTO MHOTOTPaHHUKA IO ABYM
€ro MPOECKIUAIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.

PucoBars BbIITyKIIbIE MHOTOTPAaHHUKH
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C Pa3HOM YUIEPOBOU XapAKTEPUCTUKOM;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipyu BapbUPOBAHUH IaHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOrpaHHHUKOB. I lITannpoBath
HOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JPYTUX MPAaBUIBHBIX MHOIOTPaHHUKOB

BekTopsl B IpoCTpaHCTBE

12

[TonATHE BEKTOPA HA INIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
MapajulesIenuIea, yMHOKEHNE BEKTOPA
Ha YUCJI0, Pa3JIOKEHNUE BEKTOpa

1o 6azucy TpEX BEKTOPOB, HE JEKAIIUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYHMCIICHUE YIUIA MEXKY BEKTOPAMHU

B IIPOCTPAHCTBE.

[Ipocrenmue 3aga4u ¢ BEKTOpaMu

AKTyanu3upoBaTh (PaKThl U METOAbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSMHU: BEKTOP

Ha IUIOCKOCTU U B IIPOCTPAHCTBE;
KOMILTaHapHbI€ BEeKTOPHI. [[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYMH.

OcBauBaTh NMpaBUJia BHIMOJIHEHUS
JEUCTBUM CIIOKECHHUS U BBIYUTAHUS
BEKTOPOB, YMHOKE€HHSI BEKTOpA

Ha YHUCJIO.

Jloka3bIBaTh NpU3HAK KOMIIJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMIUJIaHAPHBIM BEKTOpaM
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[ToBTOpenue, 06001IEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o061maroniee MOBTOPEHHUE MOHATUI
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Uctopus pa3Butus crepeoMeTpun Kak
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTHI

Pemwats crepeomerpuyeckue 3agadu
Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX
OTHOULIEHUH, HAXO0XKICHHUE
reOMETPUUYECKUX BEJIUYUH (IJIUH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcronb30BaTh P PELLICHUH
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHUE (PaKThl U METOIBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKICHUSA

IIPU PELLIEHUH CTEPEOMETPUYECKUX U
IUTAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh M AaHAIM3UPOBATH
peanbHbIE CUTYAIUU U BBISIBISATH
BO3MOYKHOCTB €€ MOJIECIINPOBAHUS Ha
A3bIKE TE€OMETPHUHU.

MopaenupoBaTh peanbHyI0 CUTYaLHIO
Ha A3bIKE TE€OMETPUU U UCCIIEN0BATh
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCIOJIb30BAaHUEM aIllapaTa aareophl.
Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI [IPY PENIEHUH 3a4a4.
[Tomy4yaTs npeACTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKarOIIUNA MUD,
CBSI3aHHOM C peaJIbHbIMU O0bEKTAMH,
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ITIOMOTaIOIIEH PEIINUTh PEAJIbHBIE
KU3HEHHBIC CUTYAIIUH O POJIU
CTEPEOMETPUH B PA3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPIKIACHHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUN.

Hcnonb3oBath udpoBbIE pecypehbl

Hccnenosath IMOCTPOCHHBIC MOJICJIN.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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11 KJIACC
Hazpanue Konnuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE COJIep:KaHue
pasnena (TeMbl) Kypca 4acoB yYaIuxcs
AHamMTHYECKas TEOMETPHS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOPA AKTyanu3upoBaTh (GaKThl U METOIBI

HA IJIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]ly BEKTOpaMu
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
IIPOXOISIIIEN Yepe3 IBE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IIJIOCKOCTHU B OTPE3KAX.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JJUHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacuéra
yTJIa MEXAY IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pPacCTOSIHUS OT TOUKH JI0 TIJIOCKOCTH
B KOOpJAMHATAX.

Haxoxnenue paccTosHUA OT TOYKHU
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nupamuie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JICMCTBUSAM C MX
KOOpAWHATAMM.

BcnoMHUTE onpenienieHrne CKalspHOTro
YMHOkEHUS U €r0 CBOMCTRBA.
Bpraucasats ¢ TOMONIBIO0 CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBoauTh ypaBHEHHE TIJIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH

JIO TUIOCKOCTH.

Pemars 3agaum, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIE PACCYKICHUS

IIPU PELICHUY TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOTO METOAA.
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AHanu3upoBaTh U MOJEINPOBATh
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIlNH, CBI3aHHBIC BEKTOPaMU U
KOOpJMHATAMH.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEHue, 06001ICHNE
M CHCTEMAaTH3alvs 3HaHUHU

15

CeueHnss MHOTOIPaHHUKOB:
CTaHJapPTHbIE MHOTOI'PAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
NIEPECEUYEHHUS MPSIMBIX U ITIOCKOCTEM.
[TapannenbHble IPAMBIE U TIIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEILHUBAOIINMUCS MTPSIMBIMH.
IleprieHIMKyIISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPNEHINKYJIAPHBIX TUIOCKOCTEN U
IPSAMBIX, CHAMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHANKYJIAPAX, BBIYUCICHUS JJIMH

Crtpoutb ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJIOB, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEPEOMETPUYECKUX 3a1a4
TUTAaHUMETpUYECKHe (haKThl K METOIBI.
[TpoBOIUTH JTOTUUECKU KOPPEKTHBIE
JT0Ka3aTeNIbHbIE PACCYKACHUS

IIPU PEIIEHUU CTEPEOMETPUUECKUX
3ajay.

CpaBHUBATh U aHAJTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOIIA/IeH, COOOpaKeHUsI
0I00M4.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acTH, COOOpaKeHUsI TI0100Hs

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICIMPOBAHUS

Ha SI3bIKE T€OMETPUH.

MoaenupoBaTh peaibHyI0 CUTYAIHIO
Ha S3bIKE TEOMETPUU U UCCIEAOBAThH
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U
C UCITIOJIb30BAHUEM arrapara ajareopsl.
Hcnonb30BaTh KOMIBIOTEPHBIC
IPOrpaMMBbI MIPU PEIICHUH 3a]1a4

O0BEM MHOTOIpaHHUKA

17

O06bEM Tena. OOBEM NPSIMOYTOJIBLHOTO
napajuiesienunena. 3agadu

00 yIBOeHUU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpruuecKue 3a1auu,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[IpuknagHbie 3a1a4u, CBI3aHHBIC

C BbIUHCIIEHUEM 00BbEMa
IPSIMOYTOJILHOTO MapauIeNeuIe1a.
O0BEM NpAMON TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCICHHEM 00BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
IIPSMOU IPU3MBL.

CB0OOAHO ONEPUPOBATH MOHATUSIMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajJienenunesaa.

@opMyIIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOrOTpaHHUKH,
NepeKyIaablBaTh YaCTH.

Pemars crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
IPSIMOYTOJILHOTO MapajuiesienuIena,
MIPU3MBL.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPAKICHUS C LIEJIbIO BBISBICHUS
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Brraucnenne 0666MO0B TEN

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O6bEM HaKJTOHHOM
IIPU3MBI, TUPAMUJIBI.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHo1ieHre 00eMOB MUPAMUJT

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknaaHbie 3a1a4u 11O TEME
«OO0BEMBI TEM, CBA3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBbI, TUPAMUJIBI.
[Ipumenenue 00bEMOB. Berunciienue
pacCTOSTHUS A0 MIIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU pPEaTbHbIC
CUTYalliH, CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapajuieNienunena,
IIPU3MBI, ITAPAMHU/IBI.

HccnenoBars MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara ajareopsl.

BBIBOIUTE OCHOBHYIO HHTETPATIEHYIO
dbopmyiy 1Sl BRIYUCICHUS 00HEMOB
Tell.

Jloka3bsIBaTh TeOpEMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM TIPU3MBI.
Jloka3wpIBaTh TE€OpEMY: 00 00BEME
nupamMuabl, GOPMYyITUPOBATH CIACACTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaMUIBI.
BriBouTh (hOpMyITy J71S1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000THO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuauHap. M3ydaTts criocoosl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nomaaes noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenne konyca
ILIOCKOCTBIO, MTapaJIEIbHOU
ITIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHrne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4n

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYca.

[Tpuknagubie 3a7a4u, CBI3aHHBIC

C UUIIUHIPOM.

Cdepa u map.

[Tepeceuenue ceps! u mapa

¢ IocKocThi0. Kacanue mapa u
chephl WI0CKOCTHIO. By n
M300paKEeHUE Iapa.

YpaBuenue cdepsl. [Tnomans chepsl u
e€ yacrei.

CummeTtpust cepsbl 1 mapa.

NOJIYYECHUS [UIUHIPUIECKON
MOBEPXHOCTH, LIMJIMHIPA.
N300paxxaTh UUIUHAP U €0 CEUECHHUS
IUIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKAs [IOBEPXHOCTh, KOHYC,
yce4€HHbIN KoHyc. M3yuaTh cmocoObl
NOJIy4EHHS] KOHUYECKOM ITOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BoiBoguTh (hOpMyIIBI 7151 BBIUUCIEHUS
OOKOBOI M TIOJIHOM MTOBEPXHOCTEN TEI
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBSI3aHHbIE
C TeJIaMH BpAILEHUsI, HAXOXKICHUEM
oA OOKOBOM U MOJTHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnons30Bath MpU peIIEHUN 33]1a4
IUTAaHUMETPpUYECKUE PaKThl U METOIBI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHUS C LEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomeTpuueckue 3a1auu

Ha JJ0Ka3aTeJIbCTBO U BEIYHCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[TpuknanHbie 3a1a4H, CBI3aHHBIC
co cdepoil u mapom.
IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPY>KHOCTH, CTaH/IapTHBIC
MOJ00USL.

Pa3nuynbple KOMOMHAIIUH TET
BpaIleHUsI © MHOTOTPaHHUKOB.
3agauu no Teme «Tesra 1 TOBEpXHOCTH
BpaICHUSDY

AHaJIM3UPOBATH U MOAECIUPOBATH

Ha S13bIKE TEOMETPUU pealIbHbIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U IWIMHAPOM.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl

AKTyanu3upoBath (PaKThl U METObI
TUTAaHUMETPUH, PEICBAaHTHBIE TEME,
MPOBOJAUTH aHAJIOTHUH.

CB00OOAHO ONEpUPOBATH NOHATUSAMMU:
chepa u map, HeHTp, paanyc, AMaMeTP
cdepsl 1 mapa.

Hccnenosars B3auMHOE pacroioKeHUe
chepbl U TIIOCKOCTH.

DopMyIupOBaTH OIIPEAECIICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh (hopMymy 17151 BEIYUCICHUS
riomaau cepsl uepes paanyc chepsl.
Pemiate cTepeomerpruyeckue 3a1auu,
CBSI3aHHBIE CO C(Eepoil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
4acTel, MOCTPOCHUEM CeueHU chepsl
U T1apa.
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AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYAaIlUH, CBSI3aHHBIE C IIAPOM U
cdhepoit.

Pemmats mpocThie 3a1a4u, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpaIlleHUsI 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh mpH peIIeHNH 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpHUYECKUEe (PaKThl U METOJIbI.
Pemats crepeoMeTprueckue 3a1aum,
CBSI3aHHBIC C TEJIaMM BpaIlCHHUS,
IIOCTPOECHUEM CEUYECHMM TEJ BPAILCHHUS],
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOTOI'PaHHHKOB.

[IpoBOAUTH JIOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKICHUS

IPU pElIeHUH T€OMETPUUECKHX 3a]1aY,
CBSI3aHHBIX C TIEPIICHINKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOACINPOBATH HA
A3bIKE TEOMETPUU pealIbHbIE CUTYaIUH,
CBSI3aHHBIE C MHOTOTPaHHUKAMHU.
HccnenoBaTh HOCTPOECHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmapara anreopsl
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[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O0beM mmuHapa. Teopema

00 00BEME TTPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MIOBEPXHOCTH LUJIUHJIPA.
Brrancienre 00bEMOB TEI

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

[Tmomaau 60KOBOM U TTOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
HAJIWHAPA, KOHYCA.

[Tpuknanneie 3a1a4un o TeMe «O0bEMBI
Y TJIOIAM IOBEPXHOCTEN TEIL.
OO6BEM mapa u MapoBOro CEKTOpa.
Teopema 06 00BEMe miapa. [1nomanb
cdepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYMCICHUEM 00HEMOB
1apa, apoBOro CErMEHTAa, IIapOBOTO
CEeKTopa.

[IpuknagHeie 381241 110 TEME
«O0BEMBI TEID», CBA3AHHBIC

¢ 00BEMOM M1apa u oMb cephl.
CooTHONIIEHUST MEXKTy TUIOIIAISIMU
MOBEPXHOCTEH 1 00bEMaMU 0 T00HBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BEM Tena, IIoNaab HOBEPXHOCTH.
®opMyIHpOBaTH OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3bpIBaTh TEOpEMBI: 00 00BEME
MUIMHAPA; 00 00bEME KOHYCA.
BriBouTE GOpMYIIBI 17151 BHIYMCIICHUS
00BbEMa yCeu€HHOTO KOHYCa.
HccnenoBats MOCTpOCHHBIE MOJIEIIH,

B TOM YHCJI€ U C UCTIOJIB30BAHUEM
amnmnapara ajareopsl.

3HaTh BO3MOXKHOCTH PELICHUS 3a1a4
Ha MOCTPOEHUE HUPKYJIEM U JTIUHEUKOM,
0 KJIACCHYECKHUX Hepa3pelIMMBbIX
3aayvax.

CB0OOHO OTIEPUPOBATH MOHITHUSIMHU:
1apOBOM CETMEHT, IIAPOBOU CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBAaHUE U BHICOTA
IIAPOBOTO CJIOSL.

BriBoAUTE POPMYITBI 17151 HAXOKACHUS
00BbEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3piBaTh TeopeMy 00 00bEMeE 11apa.
Pewiatek cTepeomerpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM I11apa, IAPOBOTO

64



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHb)

TE.

[Tono6HBIE TENIa B MPOCTPAHCTBE.
N3menenune o0bEMa npu mo100uu.
CrepeoMeTpuuecKue 3a/1a4H,
CBSI3aHHBIE C BEIUHUCIIEHHEM 00BEMOB
TEJI U TUIOIIAIEH TIOBEPXHOCTEN

CErMEHTA, IIapOBOI0 CEKTOPA,
IUIOMIAABIO CHEpHI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKACHUS C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaJIM3UPOBATH U MOJICIUPOBATH

HAa SI3bIKE TEOMETPUU pEabHBIC
CUTYalllU, CBA3aHHBIE C 00BEMOM
niapa, apoBOro CErMeHTa, apoBOI0
CErMeHTa, IJIOMIAJIbI0 CephI.
CB00OOHO ONIEPUPOBATH OHSITHEM:
0/100HBIE T€Ja B IPOCTPAHCTBE.
Boraucisats 00bEMBI TEI C TOMOIIIBIO
OIIPELICIIEHHOTO UHTETpAJIA.

Pemats ctepeomeTpuueckue 3agauw,
CBSI3aHHBIE C COOTHOLLICHUSIMU MEXKITY
IJTOMIAJIMU TTOBEPXHOCTEN U
00bEMaMU MTOJOOHBIX TEI.
[TpoBOIUTE TOTMYECKU KOPPEKTHHIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIpU PEUICHUU T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCICHUEM 00HEMOB
TE€JI C TTIOMOILBIO OMPEIETIEHHOTO
WHTErpaia, HaX0XJIECHUEM
COOTHOILICHHS MEKTY TJIOIIAISIMU
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MOBEPXHOCTEH 1 00BEMaMU MOJOOHBIX
TeI.

AHanM3UpoOBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPHUH PEATbHBIC
CUTYaIlNH, CBSI3aHHBIC C 00bEMaMU U
IIOBEPXHOCTSIMH TEI,

Ha JJ0Ka3aTeJIbCTBO U HA HAXOXKJICHUE
FeOMETPUYECKUX BEIINYNH

JIBrKEeHUS

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenus. JIBuxeHUs U
paBeHcTBO puryp. O6mIUe cBOICTBA
JIBIDKEHUM. BUapl 1BMKEHUI:
napajuiesIbHbIA EPEHOC, IIEHTpaTbHas
CUMMETpUS, 3epKaJIbHAsI CHMMETPUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms nmogodus. [Ipsmas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha MPUMEHEHUE IBUKCHUS

[IpumMeHsITh paBUIIa BBITTOJHEHUS
JIEUCTBUU CJIOKEHUSA U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YHCJIO MPU PEUICHUH 3a]1a4.
Haxonnte koopanHATHI BEKTOpA

B JTaHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnoMHUTE onipeiesieHue CKajasspHOTO
YMHOEHHUS U €T0 CBOWCTBA.
Bp1ynciisTh ¢ HOMOIIBIO CKATIIPHOTO
YMHOEHUS ITTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIU3UpPOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUM PEaTbHbIC
CUTYyallUU, CBSI3aHHbBIC C GU3NUECKUMU
BEKTOPHBIMH BEJIMUMHAMHU.
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Hcnonp30Bath npu perieHuy 3a1ad,
CBSAI3aHHBIX C BEKTOpaMu

B IIPOCTPAHCTBE, TUIAHUMETPUICCKUC
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKeHHE MTPOCTPAHCTBA Ha cebsl,
JBIDKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, TapaJUIEIbHBINA IEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
Jloka3bIBaTh YTBEPXKIIEHUS O TOM, YTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBITIONHSTH
npeoOpa3oBaHus MOI00US.
OnepupoBath MOHATUAMHU: TIPAMAsT U
chepa Ditnepa.

Pemate reomeTpuyeckue 3a1aun

C UCMOJIb30BAaHUEM JBUKCHUU.
Hcrnonp30Bath npu perieHnu 3a1a4y
JIBWKEHUS TIPOCTPAHCTBA U UX
CBOKCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMAaTHU3alvs 3HAHUN

17

O06o61arorniee MOBTOPEHUE MOHATUN 1
METOJIOB Kypca T€OMETPUHU
10-11 xiaccoB, cucTeMaTH3aIus

Pemrars crepeomerpuueckue 3agauu
Ha JI0KA3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHUM, HAX0XKJICHUEC

67



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHb)

3HAHUU.

Hcropus pasBUTHs CTEpEOMETPUN KaK
HAyKU U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

T€OMETPUUYECKHUX BEIMYUH (IJIHH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh npu pelieHun
CTEPEOMETPUICCKUX 3a7a4
MJIaHUMETpUYECKUe (DaKThI

U METOJBI.

[TpoBOAUTH TOTUUECKH KOPPEKTHBIC
JIOKA3aTeNIbHbIE PACCYKICHHS

IIPY PEIICHUN CTEPEOMETPHICCKUX
U TUTAHUMETPUYECKHX 3a/1a4.
CpaBHHBaThH ¥ aHATU3UPOBATH
peanbHbIE CUTYAIIUU U BBISBISATH
BO3MOYXHOCTb €€ MOACITUPOBAHUSA
Ha SI3bIKE TECOMETPHH.
MonenupoBaTh peanibHYIO CUTYaIUIO
Ha SI3bIKE TEOMETPHUH U UCCIICAOBATH
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C HCTIOJIb30BaHKUEM amrapara
anreOpshl.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPHU PEIICHUH 3a]1a4.

[Tosmy4aTs npeacTaBiaeHUE O FEOMETPUU

KaK O pa3BHUBAIOLIECHCS HAYKeE,
VCCIIEYIOIIEN OKPYKAIOLINN MHUP,
CBSI3aHHOM C peabHBIMU O0OBEKTAMH,
IIOMOTAIOIIEN PELIUTD PEAIbHbIE

68



denepanbHas padouas nporpamma | Marematuka. 1011 kmaccel (yriryOia€HHBIA YPOBEHb)

KU3HEHHBIE CUTYAIUu O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO
YACOB IO ITPOI'PAMME

102
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MHNOACHUTEJBHAS 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTATUCTHKA» YIIyOJEHHOIO YPOBHSI SIBIISETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4YEOHOro Kypca YrIyOJEHHOTO YPOBHS
Ha YpOBHE cpenHero oOmero oOpa3oBaHus. YYeOHbI Kypc IpeaHa3HaueH
Uit (OpMHUPOBAHUS Y OOYYAIOMIMXCS CTATUCTUYECKOW KyJIbTYPHl M MOHUMAHHS POIU
TEOPUHU BEPOATHOCTEM KaK MAaTEMATHYECKOTO MHCTPYMEHTA U1l U3yYEHUS CIIy4arlHBIX
COOBITUH, BEIMUYUH U nporeccoB. [Ipu n3ydenun kypca o0oramaroTcsi NpeacTaBIeHUs
OoOy4Jaronmxcs 0 METOAAX MCCIEI0BaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU W OOLIHOCTH MaTEMaTHYECKUX METOJOB IO3HAHMS KaK HEOTbEMJIEMOU
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Coneprxanue yueOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHUH, MOTYyYEHHBIX
IpU WM3YYEHHHM Kypca Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, U Ha pPa3BUTHE
IIPEACTABICHAN O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBA3SX MEXIYy HUMU HA Ba)KHBIX
IIPUMEpax, CIOKETbl KOTOPBIX IMOYEPIIHYThI M3 OKpyXKarolero mupa. B pesynbrare
y oOyyaroluxcs JOJDKHO  COpMHUPOBATbCA  IpEACTaBiIeHUE O  Hauboliee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIIONb3YEMBIX ISl ONUCAHUS
AHTPOINOMETPUUECKUX U JeMOrpapuuecKux BEJIMYUH, TOTPEIIHOCTEN B pa3IMuHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil JUIsI OCBOEHHMS BEPOSTHOCTHO-CTATUCTUYECKUX METO/IOB, HEOOXOIUMBIX
CIEHHUAINCTAM HE TOJBKO HMHKEHEPHBIX CIENMAIBbHOCTEH, HO TAKKE COLMAJIBHBIX W
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe HUCIOJIb3YIOT anmnapar aHajiu3a 0oJbIINX JaHHBIX. LleHTpanbHyt0 4acTh yueOHOTO
Kypca 3aHMMaeT OOCYyXJeHUE 3aKOHa OOJIbIIMX 4YHcel — (PYyHIaMEHTaJIbHOIO 3aKOHa
IPUPOJIbI, UMEIOLLET0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTrBercTBMM C yKa3aHHBIMU LEJIAMH B CTPYKType Yy4eOHOro Kypca
«BepoATHOCTh W CTaTUCTHKa» Ha YIIyOJEHHOM YpPOBHE BBIJICJIEHbI OCHOBHBIE
coaepkaTenbHble JUHUU: «CiydaliHble COOBITUSI U BepOSTHOCTH» M «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMrMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIFOUEHBI DJIEMEHTHI TeOpHuH Tpadon
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOr0 Kypca U CMEXKHbBIX MAaTEMaTHYECKUX YUEOHBIX KypCOB.

Copepxanne nuHuM «CiydailHble COOBITHUSI M BEPOATHOCTH» CIIY)KUT OCHOBOM
Uit GOPMUPOBAHMST TPEACTABICHUA O PACIPEACICHUH BEPOSTHOCTEH MEXIy
3HAQYEHUSIMM CIIyYaWHBIX BEIWYWH. BakKHyI0 4acTb B 3TOW COJIEPKATEIBbHOW JIMHUU
3aHUMAET U3yYeHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO pacIpeiesieHuid 1 3HaKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTaMU — MOKAa3aTEIbHBIM U HOPMAJIbHBIM PaCIpeIeICHUSIMHU.
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Templ, CBSI3aHHBIE C  HEOPEPBIBHBIMU  CIy4YailHBIMM  BEJIMYMHAMH H
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIlydallHbIX SIBJICHHUH C TOMOILIBIO HENpPEepbIBHBIX (QYHKIMI. OCHOBHOE BHHMaHUE
yIAeAeTcs M0Ka3aTeIbHOMY U HOPMAJIBHOMY PacIpeAeIICHUSIM.

B yueOHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4alHBIMH BEJIMYMHAMU U OIMCAaHUE OSTOM CBSI3UM C MOMOIIBI0 KOA(PUIIUEHTA
KOPPEJSILIUU ¥ €r0 BHIOOPOYHOIO aHAJIOra. DTH JIEMEHTBI COJEPKAHMS PA3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUsI», U3YYCHHYIO HA YPOBHE OCHOBHOTO OOIIero oopazoBaHus,
¥ BO MHOT'OM OIHAPAIOTCS HA CBEICHHS U3 KypCOB aareOpbl U FTEOMETPUH.

Emé oauH 3neMeHT colepikaHus, KOTOPbIA IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IIOCJIEJIOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B eAuHULy BpeMeHH. O3HaKOMJIEHHE C pacHpelesiEHUEM BEPOSTHOCTEH KOJIMYECTBA
TaKUX COOBITHI HOCHUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTYpUEHTOB,  MOCTYMAIOMIMX  HAa  y4yeOHbIE  CHEUUAJbHOCTH,  CBSI3aHHBIE
C 00I11€CTBEHHBIMH HayKaMH, [ICUXOJIOTUEH U YIIPABIICHUEM.

Ha uzydenune yuyeOHOro Kypca «BeposSTHOCTP M CTAaTUCTHMKa» Ha YINIyOJIEHHOM
ypoBHe otBoauTcs 68 uacoB: B 10 kinacce — 34 yaca (1 yac B Henemo), B 11 kiacce —
34 qaca (1 gac B Hezen).

COAEPKXAHUE OBYYEHUA
10 KITACC

I'pad, cBsasublil rpad, nytu B rpade: mukiabl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padsl Ha mockoctu. [{epeBbs.

CrnydaliHple SKCHEPUMEHTHl (OTBITHI) M Cly4dalHbIe COOBITHS. DJIEMEHTApHBIC
coObITUsI (MCcXO0Abl). BepoATHOCTH cliydailHOTO coObITUS. BiM30CTh YacToOThl U
BEpOSITHOCTH cOObITUH. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXHBIMHU 3J€MEHTApPHBIMU
COOBITUSIMH.

Onepauun Haja COOBITHSMM: IE€peceueHue, OO0bEeIUHEHHE, MPOTUBOMOJIOKHBIE
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo  ciyyaliHOTO
skcniepumenTa. dopmyna mosHOW BeposTHOCTH. Dopmyna baiieca. HeszaBucumblie
COOBITHS.

bunHapHbIl ciay4yaliHbIl ONBIT (MCHBITAHME), ycnex M Heynada. HesaBucumele
ucneiTanus. Cepusi HE3aBUCHMBIX HCIBITAaHUI 10 mepBoro ycmnexa. llepecraHoBKU U
dakropuan. Yucno coueranuil. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui bepuymnu. CiydaiiHblii BHIOOpP U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaitnasg BenmuuuHa. Pactipenenenue BeposiTHOCTEN. J{[narpaMma pacnpeaesneHusl.
Onepaunn Haja cllydyallHbIMU BEJIMYMHAMU. buHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOEe U OMHOMUATBHOE.
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11 KJIACC

CoBMeCTHOE paclpeiesIeHue JBYX CIly4aiHbIX BeIM4nH. He3aBucumele ciayyaiHble
BEJIMYMHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OKuJaHue OWHApHOW CIIlydallHOM BeNWYMHBI. MaTeMaTHYecKOe O0KHJAHUE CyMMBbI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOe 0KHUIaHNE TEOMETPUUECKOTO U OMHOMUAIIBEHOTO
pacrpeeIeHumn.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Cily4ailHOM  BeJWYWHBL. MareMaTH4ecKkoe  O0KHJIaHWE
IIPOU3BEICHUS U JHUCIIEPCUsl CYMMBl HE3aBUCHUMBIX CIIy4alHBIX BEJIMUYUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHAapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepapenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymau. 3akoH
OonpIIMX yncen. BeIOOpOUHBI MeTOA UccienoBaHuil. BrIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHne BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [TpoBepka mpoctermmx
TUIIOTE3 € MIOMOLIBIO U3YYEHHBIX PACIPEACICHUN.

HenpepeiBuble  ciydaiinble  BennuuHBL.  [Ipumeppl. @DyHKIMS  IUIOTHOCTH
BEPOSITHOCTH paclpesernicHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOJAIINE K IOKA3ATEIBHOMY PACIPEACIICHUIO. 3a/1a4U, IPUBOISIINE K HOPMAIbHOMY
pacrpeneneHno. OyHKIUA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICICHHUS,
(GYHKIUS IOTHOCTU BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIpEAECICHUSI.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3a1auu, MPUBOASIINE
K pacnpenenenuto [Iyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuumne mexny NMHEHHOW CBA3BIO M NMPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOydaronuiics HayqYuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: Tpad, MIockuil rpad, cBs3HBIN Tpad, MyThH
B rpade, 11enb, LUK, IEPeBO, CTENEHb BEPIINHBI, IEPEBO CIYYaitHOIO SKCIIEPUMEHTA;

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: CIIYYalHBIA SKCIIEPUMEHT (OIBIT), CTy4yaiiHOE
COOBITHE, 3JIEMEHTApHOE CclydyailHOe COObITHE (JIEMEHTAPHBIM HMCXOMA) CIy4ailHOTO
OMbITa, HAXOJWUTh BEPOSITHOCTH COOBITUM B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoJUTh W (OPMYJIUPOBATH COOBITHA: TepeceueHue, OOBEIUHEHHE JTaHHBIX
COOBITHH, COOBITHE, MPOTUBOIOIOKHOE JaHHOMY, MCIIOJIb30BaTh JUarpaMMel Jiliepa,
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KOOPAMHATHYIO TMPSAMYIO JUIsl pEIIeHUs 3a7ad, MOJIb30BaThCs (POPMYJION CIIOKEHUS
BEPOSTHOCTEH Il BEPOSTHOCTEH JIBYX M TPEX CIyYaHBIX COOBITHIA;

ONEPUPOBATh TMOHATHUSIMU: YCJIOBHAsl BEPOSITHOCTb, YMHOXEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYAHHOTO HKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHUS, JIEPEBA CIIYYailHOTO ONBITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBUCUMOCTb COOBITHI 11O (hOPMYJIE U 0 OPTraHU3ALMH CITyYallHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YEeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JIJIsl IEPEUUCTICHUS SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHHs 3aad MO TEOpUHU
BEPOSITHOCTEN;

CcBOOOJHO OMEPUPOBATh MOHATUSMU: OMHAPHBIM CIy4ailHBIA OMBIT (UCIIBITAHUE),
yCIeX M HEY/a4a, HE3aBUCUMBIE UCIIBITAHUS, CEpUsI UCTIBITAHUM, HAXOAUTh BEPOSTHOCTH
COOBITUI: B CEpUHU HCIBITAHUI 10 MEPBOrO ycnexa, B Cepuu UclblTaHui beprysm,
B OIIBITE, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyallHas BEJIWYWHA, PACIPECICHHE
BEPOATHOCTEH, JuarpaMma pacupelesieHus, OWHapHas CiydaiiHas BeEJMYMHA,
reOMETPUYECKOe, ONHOMUAIILHOE pacIpeielICHHE.

K xonmy 11 kiacca oOyJaromuiicss Hay4nuTCS:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIPENEICHUE ABYX CIIyYalHBIX BEJIIMYUH,
UCIIOJIB30BaTh TaOJMUIly COBMECTHOIO pAacHpeleieHUs] JBYX CIy4YalHbIX BEJIMYUH
JUIS BBIJICJICHUS PACHPENCIICHUS KaXIOW BEIWYMHBI, OINPEIEICHUsS HE3aBUCHMOCTH
CJIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEpUPOBaTh MOHATUEM MATEMATHUYECKOIO OXUIAHUS CIydyalHOU
BEJIMYUHBI (paclpenesieHus), NPUMEHATh CBOMCTBA MaTEMAaTUYECKOTO OKUIAHUS
OpU pEIIeHUU 3aj7ad, BBIUUCIATH MAaTEMaTHYECKOE OKHUJaHHEe OWHOMMAIBLHOTO U
Tr€OMETPUYECKOTO PACIIPEETICHUN;

CBOOO/ZIHO OINEpPUpPOBaTh MOHATUSAMU: JUCIEPCHUS,, CTAHIAPTHOE OTKJIOHEHUE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHM CIy4alHOM BEJIWYUHBI
(pactipenenieHus) NpU PEUICHUH 3a/lay, BBIYKMCIATH JHUCIEPCUI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U ONHOMHUAJILHOTO pacipe/leieHUI;

BBIYUCIISTh BBIOOPOYHBIE XapaKTEPUCTUKUA IO JAaHHOW BBIOOPKE M OLICHUBATh
XapaKTepUCTUKU  TIeHEepaJbHOW  COBOKYMHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTikaM. OILIeHUBaTh BEPOATHOCTU COOBITUA UM TPOBEPATh MPOCTEUIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUSIMH.
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10 kaace
Ha3Banue KonuuecTtBo OcHOBHBIE BU/IbI AESATEIBHOCTU
pazjeina (TeMbl) 4acoB OctosHoe conepare o0yJaronuxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3ubIil rpad, npeacTaBiIcHuE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1auu ¢ TOMOIIBIO rpada. MEKIy HUMH € MOMOIIIBI0 rpada,
CreneHb (BaJICHTHOCTb) BEPIUITUHBI. HaXOJUTh ITyTH MEXKIY BEPIIMHAMU
[TyTs B rpade. Llenu u nuKIbL. rpada.
I'padel Ha miiockocTu. JlepeBo Breinenarts B rpade 1enu v MUKJIbl.
CIIy4ailHOTO 3KCIIEpUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CJIy4allHOT'O OMbITa, OMUCHIBAThH
Cly4JailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemate 3aga4m ¢ moMoupro
rpados
CityyaiiHbI€ OTBITHI, 3 CrnyyaiiHble KCTIEPUMEHTHI (OTBITHI) Briaensate u onuckiBaTh

ClTy4aiiHbIe COOBITHUS U
BEPOSTHOCTH COOBITHI

U CITydaiiHble COOBITHS. DeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coOwITHs. BeposTHocTn
COOBITU B OMBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBATH YCIOBUS ITPOBEACHUSA
CIIyYalHOTO OIIBITA.

HaxoauTh BepoSITHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeblie coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijepa

¥ BepOAIbHOE OMHCAaHUE COOBITHIA
P BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemars 3agauu, B TOM uncie

C UCTIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoMOuHaTopHoe npaBuiio yMHOXKEHHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHOMa HproTOHA

@opMyIHpPOBATH U TI0KA3BIBATH
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBaThCs hopMyInoi u
TpeyrosbHUKoM [Tackans

JUTS OIPEJEIEHUS YUCIIA COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAXKEHUU
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Cepuu nocienoBaTenbHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnblTaHui. McnblTanus (uctipITaHue), ycrex U Heyjaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HeszaBucumMmele ucnbITaHus. Pewrars 3a1aun Ha MOUCK

CrydaliHBIN BBIOOD Cepust HE3aBUCHUMBIX HCTIBITAHUIN BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepsoro ycnexa. Cepus VICTIBITAHUN 110 IIEPBOIO yCIexa u
HE3aBHCUMBIX UCIIBITAHUM bepHyiuu. B CEpUAX UCIBITAaHUU bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TAKXKE B OIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEUHON COBOKYITHOCTH
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpMYJ, B TOM UUCIE B XOJI€
TaOIH1L IPaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIUI
City4aiiHbIE BEIMYUHBI 14 Cny4aiinas BenmmuuHa. Pacripenenenue OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
Cly4yaliHas BEIM4YnHA. [ 'eomeTprueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaeneHue. MaremaTuueckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIM4MH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTHYECKOTO OKUIAHUS.

BEJIMUMHA, pacrpeiesieHue, Tabiuia
pacnpeneneHus, uarpaMma
pacnpeneseHusl.

HaxoauTh 3Ha4YeHUsT CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYH.
Ctpouts OMHapHBIC pacTpeaeTeHUs
10 OMKMCAHUIO COOBITUI B CIIyHalHBIX
omnbITax. CTpOUTH U pacrio3HaBaTh
reOMeTpUUECcKOoe U OMHOMHUATBHOE
pacnpeeseHusl.

Pematsb 3aaun Ha BEIYMCIICHHE
MaTeMaTHYeCKOTO OXKHUIAHUS.
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MareMatnyeckoe 0Xu1aHne OMHAPHON
CIIyYalHOM BEJIMYUHBI.
MareMaTu4yeckoe 0KUJaHNE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenuid. Jlucnepcus u
CTaHJAapTHOE OTKJIOHEHHUE. J(ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa THCTIEPCUU.
MareMaTudyeckoe 0KUJaHUE
IIPOU3BEICHUS U JUCIIEPCUS CYMMBI
HE3aBUCHUMBIX CITyYalHBIX BEJIMYHH.
Jucnepcusi OMHOMUATEHOTO
pacIpeacieHus.

[IpakTuueckas padota

C UCTIOJIb30BAHUEM JJIEKTPOHHBIX
TaOIIUI

CTpouTh COBMECTHBIE PACTIPEICIICHHUS.
N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnomMo1pro
V3YUYEHHBIX CBOWCTB.

[To uzydeHHpIM hopMysiaM HAXOAUTh
MaTeMaTUYECKHUE OKUTaHUs
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
r€OMETPUYECKOE U ONHOMHUATBHOE
pacIpeeseHus

OcBauBath NOHATHS: AUCTIEPCHUSI,
CTaHJapTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KIIACC
Ha3Banue KomuuecTBo OcHOBHBIE BU/IbI AEATEIBHOCTH
OCHOBHOE cOJIep>KaHKE
paznena (TeMbl) 4acoB 00yJaromnXCst
3aKoH OOBIIMX YHCET 3) HepasenctBo UebOnimépa. Teopema Pa3bupats 1okazaTenbcTBa TEOPEM.

Yeoniména. Teopema bepnyiu.
3akoH O0oJsibIIuX yKces. BoIOOpouyHbIi
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIN METO/T
HCCJICIOBAHUI, B TOM YHCJIE B XO/I€
MPaKTHIECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BHIOOpKa. 3HaKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTUKAMHU.
OueHka CpeIHETO U JUCTIEPCUU
reHepaIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapakTepucTuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Craructrueckas runoresa. [Ipoepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[Ipaktrueckas pabora

C UCIIOJIb30BAaHUEM BJIEKTPOHHBIX
TaOIHIL

OcBauBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTEPUCTHKN M HAa KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBanBaTh OHATHUS: CTATHCTHYCCKAS
TUTIOTE3A.

OreHnBaTh BEPOSITHOCTH COOBITHH 1
IPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIC B X0JI¢ TIPAKTHICCKOM
paboThl
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeiesieHus),
MOKa3aTeJIbHOE U
HOPMAaJIbHOE PacIpeAcIcHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIbHOMY pacpeIeICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
@DyHKIUS MTIOTHOCTU BEPOSTHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTbLCS TTOHATHSIMU:
HETPEpPbIBHAA CTydailHas BEJIMYKMHA,
HETIPEPHIBHOE PacIpe/IesICHHE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxomuTk BeposTHOCTH COOBITHI
10 JTaHHOU (QYHKIIUU

TIOTHOCTH.

3HAKOMUTBLCS C MOHATHUSIMHU:
MOKa3aTeIbHOE pACTIPEAECIICHNUE,
HOPMaJIbHOE PacCIpeAeICHHE.
BriaensaTh 1o onucaHuio ciiy4aiiHbie
BEJIMYUHBI, PACIIPECTICHHBIC

I10 MOKA3aTEJIbHOMY 3aKOHY,

10 HOPMAJIbHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeesiEeHUIO0 U K HOpMaJIbHOMY
pacnpeiesICHUIO

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OTUMHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3agaun, mpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOIHII

BriaensaTe 1o onucaHuio CiIry4aiHOro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE
1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI C IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBsi3b MEX]y CITy4YalHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHSA: KOBapHUAIIHS,
BEJIMYUHAMU BennunH. Koo duiment koppensiun. | Ko3pPUIUEHT KOPPesLnu, TMHEeHHAs
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4rH. Beioopounsiii koaddunreHT | OneHUBaTh XapaKTep CBI3U MEKITY
Koppensiuuu. Paznuuue mexmy CIIy4aliHBIMHU BEJIMYMHAMH, UCXOIS
JMHEWHOH CBS3bIO U IPUYUHHO- U3 IPUPOJIBI TAHHBIX U BBIYUCICHHBIX
CJIEICTBEHHOMU CBA3bIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb3oBath quarpaMMbl
C UCTIOJIb30BAaHUEM AJIEKTPOHHBIX paccemBaHUsI A1 U300paKeHUS
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiueHTs ocu
JauarpamMmbl, B TOM YHCIIE B XOJI€
NPaKTHUECKOH paboThI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06o001m1eHue u 11 [IpencraBiieHre JaHHBIX C TOMOUIBIO [ToBTOpATH U3YyUEHHOE U BHICTPAaNBaTh

cUcTeMaTH3als 3HaHu!

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OTBITHI

C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU COOBITUAMH,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ MpUMEHEHHEM (POPMYII U
rpauuecKkux METO0B
(KkoopauHaTHAs TIpsiMast, 1EPEBO,
JIyarpamma Jusepa), ciiydyaiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACTIPEACIICHHUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOMN BEJIUYHUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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