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OdenepanpHas pabovas mporpamMma 1o ydeOHOMY mpeamery «MareMmaTukay
(yrayOnéHnblii ypoBeHb) (IpeameTHas o0acth «MaremaTuka 1 nHpopMaTuka») (nanee
COOTBETCTBEHHO — IIpOrpaMMa 110 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aIHCKY, COAepKaHue OOy4YeHUs, IUIAHUPYEMbIC PE3yJbTaThl OCBOCHHUS IPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE TJIaHUPOBAHUE.

[TosicHuTeIBHAS 3aMMCKA OTPAXKAET OOIIME IENH U 3a7a9d U3YYCHUS MaTeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEANOCHIIOK K €€ HM3yYCHHIO OO0YyYaroIUMUCH,
MECTO B CTPYKType yd4eOHOro IUTaHa, a TaKXe MOAXOIbl K OTOOpY COAEpKaHHSI,K
OTPENCICHUIO  TUIAHUPYEMBIX  pe3yJbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSI.

Copmepxanne OOy4YeHHsI pacKphIBacT COACpKATENbHBIC JUHUH, KOTOPHIC
MpeaIaraloTcs JUisl 00sS3aTeIbHOTO M3YUYEHUS B KaKIIOM KJacCce Ha YPOBHE CPEIHETrO
oO1ero ooGpazoBaHMS.

[Inanupyembie pe3ysibTaTbl OCBOCHMSI MPOTPAMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJIbTaThl 3a BECh IMEPHOJ OOyYCHHs Ha YPOBHE
cpenHero ooiero o0pa3oBaHusl, a TakKe MPEAMETHBIC JOCTUKEHUSI 00Yy4aroIerocs 3a
KQKJIBIM 101 00yUYeHUS.

IMNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o MaTeMaTuke yriryOJIEHHOTO YPOBHS JJi1 0OyYarOIIMXCsl Ha YPOBHE
cpea”ero oOiero ooOpazoBanus pazpadborana Ha ocHoBe DPI'OC COO c¢ yuétom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWU, TMPEABABISIEMBIX K MaTeMaTHYECKOMY
00pa3oBaHUIO, U TPAUIMI POCCUUCKOTro oOpa3zoBaHus. Peanuzanusi mporpaMmsbl MO
MaTeMaTHKe 00CeCTICUNBACT OBJIAJCHUE KIIFOUCBBIMH KOMITETCHIIMSIMU, COCTABIISIOIIAMA
OCHOBY MJIi  CaMOpa3BUTUSL M  HENPEPHIBHOIO  00pa3oBaHMsl, I€JIOCTHOCTh
OOIIEKyIbTYPHOTO, JUYHOCTHOTO ¥  IIO3HABATEIIBHOTO  PAa3BUTHUS  JIMYHOCTH
oOy4Jarommmxcs.

B mporpamme 1o maremaTtuke y4TeHBI UACH U MOJoKeHus «KoHIenumu pa3BuTs
MaTreMaTtuyeckoro obpazoBanuss B Poccuiickoit ®enepanun». B cooTrBeTcTBUUC
HA3BaHUEM KOHIICHIIMM MAaTeMAaTHYeCKoe O0Opa30BaHHE JOJDKHO, B YACTHOCTH, pElIaTh
3aady oOecrneyeHus: HeOOXOJUMOro CTpaHe 4uclia 00ydaronIuxcsi, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKEHHS] OOpa3oBaHUsSI 1O Pa3IUYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOoIaBaHNe MAaTEMAaTHKH, MAaTEMAaTHICCKUE UCCIICOBAHUS,
paboty B chepe UHPOPMAITMOHHBIX TEXHOJIOTUH U JIPYyTUX, a TakKe OOecreueHus s
KOKJOTO O0YydYaromierocsi BO3MOKHOCTU JOCTHKEHUS MaTeMaTHUYeCKOW MOJTOTOBKH B
COOTBETCTBHM C HEOOXOJAMMBIM €My YpoBHEM. VMIMEHHO Ha pelieHue 3THUX 3a]a4
HaIleJICHa MMpoTrpaMMa 1o MaTeMaTHKE yTiyOJEHHOTO YPOBHS.

B snoxy umdposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOW ACSATEIHHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMCHHBIM UEJOBEKOM 0€3  Xopormiei
MaTEeMaTU4YeCKON MOATOTOBKU. DTO OOYCIOBJICHO TE€M, YTO B HAIIM JHU PACTET YMCIIO
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CHELMATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TMPUMEHEHHEM MAaTEeMaTHKH:U
B cdepe SKOHOMHUKH, U B OHM3HECe, M B TEXHOJOTMYECKHX O0JacTsIX, M JakKeB
IrYMaHUTapHBIX cepax. Takum 00pa3om, Kpyr 00yUaromuxcs, st KOTOPbIX MaTeMaTUKa
CTAHOBUTCS 3HAYUMBIM TpEAMETOM, (YHAAMEHTOM OOpa30BaHMs, CYIIECTBEHHO
pacumpsiercs. B Hero BXoAsST HE TOJBKO 00yYaroluecs, MIaHUPYIOIIUE 3aHUMAThCS
TBOPYECKON W HCCIEAOBATEIbCKOM pabOTON B 00JACTH MaTeMaTHKH, WH()OPMATHUKH,
($u3MKN, S5KOHOMHUKM U B JPYTHUX OOJIACTSAX, HO U T€, KOMY MaTeMaTHKa HY>KHa JJs
UCIIOJIb30BaHUs B Ipodeccusix, He CBA3aHHBIX HEMOCPECTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTh MAaTEMaTUKU OOYCIOBJIEHA TE€M, 4UTO €€ MpPeIMETOM
ABJIAIOTCS (QyHIaAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE ~ OTHOIICHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTerOpUuU
HEONPEIEAEHHOCTH, OT MPOCTEHUIINX, YCBAUBAEMBIX B HENOCPEICTBEHHOM OIIBITE, 0
JIOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHSI HAYUHBIX U TEXHOJOTUUYECKUX UCH.
be3 KOHKpETHBIX MaTeMaTHYEeCKHX 3HAHUW 3aTPyJHEHO TMOHUMAaHUE MPUHIIUIIOB
YCTpPOMCTBA U HCIOIb30BaHUS COBPEMEHHON TEXHUKH, BOCHPHUITHE U MHTEPHpPETALUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAs NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
po¢eCCUOHANIBHOM JEATENIbHOCTU TPEOYIOTCS YMEHHMSI BHIIOJIHATH pac4€Thl, COCTABIIATh
TOPUTMBI, TPUMEHATH (DOPMYJBI, MPOBOAUTH TEOMETPHUECKUE M3MEPEHHUS U
NOCTPOEHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(OPMALIUIO
B BUJIC TA0JIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIydalHbIX
COOBITU.

OAHOBpPEMEHHO € pacliupeHHeM cdep MPUMEHEHHs] MaTEeMaTUKU B COBPEMEHHOM
oOmecTBe BCE 0oJjiee Ba)XXHBIM CTAHOBHUTCS MaT€MaTUYECKUN CTHIIb MBIIUICHHUS,
MPOSIBIISIONINICS B OMNpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTHUKUd B apceHall NPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAKOTCS MHAYKIUS U AeAyKIHs, 0000IIeHHe U KOHKPETH3alus, aHAIIU3 U
CUHTE3, KJIaccuUKaIuMs u cucreMarusaius, abcrparupoBanue u aHayiorusi. OObEKThI
MaTEeMaTHYECKUX YMO3AaKIIOUEeHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTUYECKHUX  IOCTPOCHHUM,  CHOCOOCTBYIOT  BBIpAaOOTKE  YMEHHS
dbopmynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBaTh CYXICHUS, T€M CaMbIM (OPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHUS. Benymas poib  MNPUHAIICKUT MaTeMaTHKE
B (POPMHUPOBAHUU ATTOPUTMUYECKON KOMIOHEHTHI MBILUIEHUS M BOCHUTAHUM YMEHUH
JeICTBOBATh MO 3aJaHHBIM  QJIrOpUTMaM, COBEpUICHCTBOBATh M3BECTHBIE U
KOHCTPYHUpPOBaTh HOBbIE. B mporecce pemieHus: 3aad — OCHOBBI JUIsl OpraHU3alud
y4eOHOW JAesITeNbHOCTH Ha YpOKaxX MaTeMaTUKH — pa3BUBAIOTCS TBOpYECKas U
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyuenune maTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBAaTh y OOYYAIOIIUXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pe€yb, YMEHUE OTOMpaTh Hauboyiee MOAXOASIINE
S3BIKOBBIE, CHMBOJHMUYECKHE, TpaUyecKue CpeACcTBa Jsi BBIPAXKEHHUS CYXICHUU U
HATJISHOTO UX MPEICTaBICHHUS.
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HeoOxoaumMbiM KOMIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAHHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHUE
O MpeaMeTe U METOJIe MAaTeMaTHKH, €ro OTJIMYUAX OT METOJOB ECTECTBEHHBIX U
TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX TMPUMEHCHHS MAaTEMaTUKH [JIsl PEIICHHS
HAy4YHbIX U MPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIHUTAHHUIO YETIOBEKa,
MOHMMAHUIO KpPacoThl W U3SIIECTBA MAaTEMAaTUUYECKUX PACCYXKJCHHUM, BOCHPUSITHUIO
reOMETPUUECKUX (POPM, YCBOCHUIO I CUMMETPHUHU.

[TpuoputeTHpiMU LIETsIME 00yueHus MatemaTke B 10—11 kimaccax Ha yriy0aéHHOM
YPOBHE IMPOJIOJKAIOT OCTABATHCS:

dbopMHpOBaHHE UEHTPAIbHBIX MAaTeMaTHUYECKUX TMOHATUN (YMCIIO, BEJIMYWHA,
reomerpuyeckas (¢urypa, TMepeMEHHasl, BEPOSITHOCTh, (YHKIUsA, MPOU3BOIHAS,
WHTErpai), 00eCrneynBaloIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHUYECKOTO
o0Opa3oBaHus 00YYaIOIINUXCS;

MoJIBeIcHHEe OOy4YaromMXcsd Ha JOCTYITHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KaIOIero MUpa, TOHUMAHUIO MAaTEMATHUKU KaK YacTH
oO11el KyJIbTYphl Y€JI0BEUECTBA;

pa3BUTHE WHTEIUIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH O0O0yUarommuxcs,
MO3HABATEIbHOM AKTUBHOCTH, MCCIEI0BATEIbCKUX YMEHHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3YUYEHUIO MaTeMaTHKH;

dbopmupoBanrue (PYHKIIMOHAIBHON MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTUYECKUE AaCHEKTbl B PEaJbHbIX IKU3HEHHBIX CUTYalUSIXH
NpU  U3YYEHUM JIPYTMX YYEOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE MAaTEMaTUKM U CO3/aBaTh
MaTeMaTUYECKHE MOJICNIA, MPUMEHITh OCBOCHHBIM MAaTEMAaTHYECKUW amnmapar JJis
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4y, HMHTEPHPETUPOBATh U OILICHUBATH
MOJTYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yriyOna€HHOTO
YpOBHS  SBISIIOTCS: «Yucna W BBIYMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpOKEHUS», «YPaBHEHHS U HEpaBEHCTBa»), «Hadama mMaTeMaTHYeCKOTrO aHallu3ay,
«T'eometpust»  («['eomerpuyeckue ¢urypsl u HUX CBOMcTBa», «l3mepenue
r€OMETPUYECKUX BEIMYMHY»), «BeposTHOCTs U cratucThka». JlaHHble JWHUAU
pa3BUBAIOTCS APAIIEIBHO, KaXk1asi B COOTBETCTBHH C COOCTBEHHOM JIOTUKOMN, OJTHAKO HE
HE3aBUCUMO OJ[HA OT JPYIrOi, a B TECCHOM KOHTaKTe U B3aumojiercTBun. Kpome 3Toro,ux
OOBEAUHSET JIOTHYECKash COCTAaBJSIONIAsA, TPAJAMIIMOHHO NpPHUCYIIas MaTeMaTUKE |
MPOHU3BIBAIOIIAS BCE MAaTEMAaTHYECKHE KYpChl M  COJIEpXKATEIbHbIC JIMHUMU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMHU:
OINpEJIEICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
PaBHOCUJIbHbBIE (GbOpMyITMPOBKH,  YMEHHE dbopmynmpoBath ~ 0OpaTHOE W
MPOTUBOIOJIO)KHOE  YTBEPXKIEHUE, TMPUBOJUTH MPUMEPbl U  KOHTPHPHUMEPHI,
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UCIIONIb30BAaTh METOJ MaTeMaTH4YeCKOW HMHIYKIUH, MPOBOIAUTH JOKa3aTEJbHbIC
paccyXlieHus Tpu PpEIIeHUd 3a/ady, OILEHMBATh JIOTHYECKYI0 IPaBUIHHOCTD
paccy’XJIeHU» OTHOCUTCA KO BCEM YUEOHBIM KypcaM, a (hOPMHUPOBAHME JIOTMUECKHUX
YMEHHM pacmpeiensercss Mo BceM rojaaM oOydeHHsT Ha YpOBHE CpEIHEro OOIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBIsI€TCS 00513aTE€IbHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTeMaTHKE
npeaycMaTpuBaeTcs M3ydeHue ydeOHoro mpenMera «Marematwka» B pamKax TpEX
y4eOHBIX KypcOB: «AnreOpa W Hayansa MaTeMaTHYECKOTO aHanuzay, «['eomerpus,
«BepoarHocTh 1 cTaTUCTHKa». DOpMHUPOBAHKE JIOTHUYECKUX YMEHHUM OCYIIECTBIISIETCS Ha
NPOTSDKEHUH BCEX JIeT OOyYeHHMsI Ha ypOBHE CpEIHero oO0Imero ooOpa3oBaHUs,a
AJIEMEHTHI JIOTHKHU BKJIIOYAIOTCS B COJIEpP KaHNE BCEX HA3BAHHBIX BBIIIE YYEOHBIX KYpCOB.

OO1iee KOMMYECTBO 4YacoB, HANPABIECHHBIX Ha H3Y4YeHHME MaTEeMaTHKHU Ha
yriry6iearoM yposre — 544 B 10 kimacce — 272 yaca (8 wacoB B Henenmo), B 11 kimacce —272

yaca (8 4acoB B HE/IEIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTD TPAXKIAHCKOW MO3MIIMKA OOYYaroIerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHUCKOTO OOINECTBa, MPEACTABICHHE O MaTeMaTHYECKHX
OCHOBAxX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHUH, IPOIEIYP IPakIaHCKOTO
ob1ecTBa (BBIOOPHI, OIPOCH U IPYroe), YMEHHUE B3aUMOICHCTBOBATH C COIMATBLHBIMU
UHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU M Ha3HAYCHUEM;

2) IATPHOTHYECKOTO BOCITUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH,  YBa)KCHUS
K IPOLUIOMY M HACTOSIEMY POCCUMCKOM MaTE€MAaTUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI,
MCIIOJIb30BaHUE 3TUX JOCTHXKCHUH B IPYTUX HAYKaX, TEXHOJOTUSIX, cpepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKH U JIEATEIIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OY/IyIIETO;

4) 3cTeTHYEeCKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYasg OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajad, pEHIeHUH, pPACCYX ACHHUM, BOCHPUUMYHUBOCTHK
MAaTEMATUYECKUM acCleKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKkoro BOCUTAHNS:

c(OpPMHUPOBAHHOCTh YMEHHUS NPHMEHATh MaTeMaTHYECKHE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpa3a JKW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXa,
peryyspHas pu3ndeckass akTHBHOCTb), (PHU3UUECKOE COBEPIIICHCTBOBAHUE TIPH 3aHATHUAX
CIIOPTUBHO-030POBUTEIIBHON JIEATEIbHOCTbIO;

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPY.IY, OCO3HAHHE LEHHOCTH TPYAOJIIO0HS, HHTEPEC K Pa3IUUHBIM
chepam TpodecCHOHATBHON JEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW U e
NPUIOKEHUSIMH, YMEHHE COBEpINAaTh OCO3HAHHBIA BhIOOp Oymymied mpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTBK
MaTeMaTHYeCKOMY OOpa30BaHHI0 W CaMOOOPa30BaHMIO HA MPOTSHDKEHUH BCEH JKU3HH,
TOTOBHOCTH K aKTHBHOMY YYacTHIO B PEIICHHM MPAKTHYECKUX 3aad MaTeMaTHYECKOM
HaMpaBJICHHOCTH;
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7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB Ha COCTOSTHUE MPUPOJHON U COLUAIBHON CPEJbl, OCOZHAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHMYECKUX NpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUW JUIsl pelleHusl 3afad B O0JacTH OKPY’KAaIOLIEH Cpemsl,
IUTAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBUM ISl OKpY’KaroLIeH
Cpelbl;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPAKTHUKU, TOHHMMaHUE MaTeMAaTUYECKON HayKu Kak
cepbl YeIOBEYECKON ACSITENFHOCTH, 3TANlOB €€ Pa3BUTHUA M 3HAYUMOCTHU JJISl PA3BUTHUSA
MBUJIM3AIIMY, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKH M MaTEeMaTUYeCKOW KyJIbTYpOM Kak
CpPEICTBOM  IO3HAHHUSI  MHUpPA, TOTOBHOCTb  OCYILIECTBISATH  HPOEKTHYIO U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbprare mzyueHuss MaTeMaTUKH Ha YPOBHE CpEeHEro 0oO0Iero oopazoBaHUs
y oOyuatomerocsi OyayT copMHUpOBaHbI MMO3HABATEJIbHbIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHbIC Yy4eOHbIC NEWUCTBUS, PEryJIsSTUBHbBIC
yHUBEpCaIbHBIC YICOHBIC TCHUCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble Jloruyeckue 1eHCTBUA:

BBUSIBIISITh W XapAaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTaHABIMBAaTh CYIIECTBEHHBIM MpPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHNs 1 CPABHEHMUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPMHUMATH, (DOPMYIUPOBAThH U MPEOOPA30BhIBAThH CYKACHUS: YTBEPAUTEIIbHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIME, YCIIOBHEIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U MPOTUBOPEUUS
B (akTax, NaHHBIX, HAOIIOJACHUSAX W YTBEPXKICHUSX, NpeasiaraTb KPUTEPUU st
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUMI;

JieaTh BBIBOJIBI C MCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JTE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CaMOCTOSITEILHO JI0KA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(OpsiMble W OT MPOTUBHOTO), BHICTPAUMBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIBI;

BBIOWPATH COCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BIOMpaTh HauboJiee MOAXOIAUIUNA C YIETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATH
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OObEKTa, SIBJIECHHUs, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI 10 PE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IIECHMI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIrlecca, a TakKe BBIABUTATH
MPEANOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIATH Je(DULUTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U U1 peuieHus 3a/1auu;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB PpA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHHMBATh HAJA&KHOCTh MH(POPMALMU MO CAMOCTOSITENILHO CHOPMYJINPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTUPOBATh
NOJIyYeHHBIN PE3yNbTaT;

B XozAe OOCYyXIeHMs 3aJaBaTb BOIPOCHl IO CYIIECTBY OOCYXIA€MOW TEMBI,
npo0JieMbl, pelaeMoi 3a/aduu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
CONOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSAMU JPYI'MX YYaCTHHKOB JIMAjora,
OoOHapy’KHUBaTh pa3JInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyarpoBaTh
pa3HOIJIachsl, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJIbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbBHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYETOM 3ajay
Npe3eHTAlNNd U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIE YHMBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a/1a4H, BHIOUPATH CIIOCO0 PEIIeHUs C YIETOM
UMEIOIIUXCS PEeCYypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yUETOM HOBOM MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEePIECKCUM KaK OCO3HAHHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX PE3yJIbTaTOB, BIAJIETh CIOCOO0aMU
CaMONPOBEPKH, CaMOKOHTPOJI IpoIecca M pe3yJibTaTa PEIICHHs MaTeMaTUYeCKON
3aJ1a4u;

NPEeNBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IpPU PEUICHUU 3aJayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa IIEJIM M YCIOBHUSIM, OOBSCHATH MNPUUYMHBI
JOCTUXKEHUS WA HEJIOCTUKEHUS PE3yIbTAaTOB AEATEIbHOCTH, HAXOUTh OLIUOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHIHON U UHANBUIY AJIbHOM pabOThI
OpU peueHUH Y4YeOHbIX 3a7ady, MNPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIbl padoT,
JIOTOBAapUBaThCsA, OOCYXKIaTh NPOLECC W pe3ysbTar padboThl, 0000UaTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpPyHHoBbIX (opmax paboTsl (oOcyxkaeHus, OOMEH MHEHH,
«MO3TOBBIE ITYPMbI» U UHBIE), BBIITOIHATH CBOIO YaCTh pa0OThI M KOOPIMHUPOBATH CBOU
NEHCTBUS C PYTHMMHU YIEHAMH KOMaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIA/1a B OOLIMIA
IPOIYKT IO KPUTEPUSIM, C(HOPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHUS (eaepanbHOil pabodeil mporpamMMmbIIo

MAaTEMAaTUKC IIPCACTABJICHEI I10 I'OAaM O6y‘-IeHI/I$I B paMKax OTACIIbHbBIX y‘IG6HI>IX KYypCOB
B COOTBCTCTBYIOIIUX pa3aciiax HaCTOSII_Hef/'I IIporpaMMBlI.
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OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4ebnblll kKypc «Anredpa U Hauajia MaTEMAaTUYECKOTO aHAIKM3a» SIBISIETCS OJTHUM
U3 HambOoJjee 3HAYMMBIX B IMPOTPAMME CPEIHEro OOIIero oO0pa3oBaHMs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0€CIeUrMBACT MHCTPYMEHTANIbHYIO 0a3y JUisl M3ydeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBbIIUIEHHE OOY4YaloIIUXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uH(OpPMATUKU, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JPYTUX JUCUHUILIIUH.
B pamkax pgaHHOro y4eOHOro Kypca OOydYarolIMecs OBJIAJEBAIOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM HayKd, KOTOopas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKOM Gopme.

VY4eOHblll Kypc aireOpbl M Hauaja MaTeMAaTUYECKOro aHaJIN3a 3aKIaJgblBA€T OCHOBY
JUISL  YCIICIIHOTO OBJAJCHUS 3aKkoHaMH (GU3UKHA, XUMUHU, OHOJOTHUU, TOHUMAHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO KCII0JIb30BATh UX JJIS JalbHEHUIEro 0Opa3oBaHus U B MOBCEIHEBHOM KU3HU.
B To ke Bpems oOBiajgeHHEe  aOCTPaKTHBIMU M  JIOTHYECKU CTPOTMMU
KOHCTPYKIIUSIMUA alNreOphl M MaTeMaTHYECKOTO aHajln3a pa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHMHHOCTbB, JI0Ka3bIBaTh YTBEPHKIACHUAC TOMOLIBIO
MHIYKIUU U pacCyXaaTh NEAYKTUBHO, MCIOJIb30BATh 00O0OIIEHME M KOHKPETH3ALUIO,
abcTparupoBaHue " aHaJIOTHUIO, dopmupyet KpEaTHBHOEH KPUTHUYECKOE
MBIIILICHHUE.

B xone nzyuyenust yuebHoro kypca «Anredpa 1 Hayaia MaTeMaTUYECKOTO aHaI13ay
oOyyarolecs Moay4yaroT HOBBIM ONBIT PeIIEHUs PUKIIAJAHbBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeJIe pealbHbIX CHUTyalluil, WHTEpIpeTauuu
MOJIyYEHHBIX PELIECHUMN, 3HAKOMSATCS C MPUMEPAMH MATEMATHYECKUX 3aKOHOMEPHOCTEN
B IIPUPO/IE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MATEMATUYECKUMU OTKPBITUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a/1aeT 3HAaUUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIN
peanusyercsi Kak uepe3 YydeOHbId MmaTepuan, CHnocoOCTBYHOUIUNA (OPMHUPOBAHUIO
HAYYHOT'O0 MUPOBO33PEHUS, TaK U Uepe3 crienupuKy yueOHOM! 1eATeIbHOCTH, TpeOyIomen
MPOJOJDKATEILHON KOHIEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPAaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyYECHHbBIN Pe3yJIbTar.

B ocHoBe Meronuku oOydeHus anreOpe M HayajllaM MaTeMaTHYeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00YUYEHUSI.

B cTtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHYECKOTO aHaJIUu3a»
BBIJICJIEHBI CJIEIYIOIIUE COAECPKATEIbHO-METOANYECKUE TUHUM: «HHCIIa ¥ BEIYACTIEHUS Y,
«Dyukuun u rpapukn», «YpaBHEHHs W HEpaBeHCTBa», «Hadama maTreMaTH4eckoro
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aHanuza», «MHOXecTBa M Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOJANYECKUE
JMHUU U3Y4YalOTCsl HAa MPOTSHKEHUU ABYX JIeT OOy4eHHs Ha YpOBHE CPEIHEro OOIero
o0pa3oBaHuUsl, €CTECTBEHHO JOIMOJHSS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oOBbeauHsIeT B cebe coJep:KaHue HECKOJIbKMX MAaTeMAaTHUYECKUX JUCIUIUIMH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHaIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaAeBalOT BCE Oosee MIMPOKUM
MaTeMaTUYeCKUM  allapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCS YMEHUE CTPOUTH MATEeMAaTHUECKYI0 MOJIENb PEalbHON CUTYyallHH,
NPUMEHSATh 3HaHUS, TOJYYEHHBbIE TPU M3YUYEHUU Y4EeOHOTO Kypca, IS PEIICHHS
CaMOCTOSITENILHO  CPOPMYJTUPOBAHHOM  MaTeMaTHYeCKOW  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOMYECKass JiMHUS «Yucina W BBIYMCICHHS 3aBepIIacT
(dbopMHpOBaHNE HABBIKOB UCIIOJIb30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIIO HAYATO
Ha YPOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Ha ypoBHe cpeanero ooiero oopazoBaHus
0co0oe BHUMaHHUE yJeisieTcsi (OpMHUPOBAHUIO HABBIKOB PAIMOHATIBHBIX BBIYUCICHUH,
BKJIIOUAIONTUX B ce0sl MCMOIB30BaHUE PA3IMUHBIX (OPM 3alMCH YHCIa, YMEHHUE JIeaTh
MPUKUJIKY, BBITOJIHATH NPUOTMKEHHBIC BHIYMCIICHUS, OIICHUBATH YHCIIOBBIE BHIPAKEHUS,
paboTaTh ¢ MaTeMaTHYECKUMH KOHCTAaHTAMHU. 3HAKOMBIE OOYYarolIMMCs MHOXECTBA
HATypalbHBIX, IENbIX, PAIUOHAIBHBIX U JCHCTBUTEIBHBIX YHUCEN JIOTOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX YHCeNl. B KaXXIOM M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My CHEeIU(pHUYECKHe 3aJaud ¥ Olepaluu: JeJIeHHWEe Hareno,
ONEPUPOBAHUE OCTaTKAMHU Ha MHOXECTBE II€JIbIX 4YHCEeN, OCOOble CBOWCTBA
palMoOHANBHBIX W HPPANUOHAIBHBIX YHCE, apu(MeTHYecKue Omepanuu, a TaKxKe
U3BJICUCHUE KOPHS HATypajdbHOW CTEMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX UHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TMPUMEHEHHs IJii PEUICHHs] Pa3IUYHBIX 3a/ad
dbopmupyeTcsi MpeCcTaBlieHne O €IWHCTBE MAaTeMaTUKH Kak HaykKd U €€ pOJIUB
MIOCTPOCHUU MOJENIe pEaJlbHOTO MHUpa, IIUPOKO HCIONB3YIOTCS 00O0OIIeHHE |
KOHKPETH3aIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSKEHUU BCEro O0yUCHUS
Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHus, MOCKOIBKY B KoM pazzaene [Iporpammer
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydvarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HPPAIIUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKkKe 3ajay, cojaepkalux mnapameTpbl. [lolydeHHble yMEHHUS LIMPOKO
UCTIONB3YIOTCS TIPY MCCIIEOBaHUN (YHKITUH ¢ TTIOMOIMIBIO MPOU3BOIHOM, MPH PEIICHUU
MPUKIAAHBIX 3a7a4d W 3a7a4 Ha HaXOXXJEHHWE HAWOOJBIIUX W HANMEHBIINX 3HAYCHUU
dbynkuuu. JlanHas copepaTenbHas JTUHUSA BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIMONHATH pacdy€Tel 1o QopmyliaMm, TMpeodpa3oBaHUsl palMOHATBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKE BBIPAKEHUH,
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CoAepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyueHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYkKIECHUHN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
pPaBEHCTB M HepaBeHCTB. Aurebpa mnpennaraer 3(QeKTUBHbIE HHCTPYMEHTHI IS
pELIeHMs MPAKTUYECKUX U ECTECTBEHHO-HAYYHBIX 3a]1a4, HAMJISAHO JEMOHCTPUPYETCBOU
BO3MOYKHOCTH KaK SI3bIKa HAyKHU.

CopepxarenpHo-MeTOoMYeCKass JMHUA  «DYHKIMM U IpauKW»  TECHO
NEPEIUIETACTC C APYTMMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  NOCJIEAOBATENBHOCTh  M3y4YeHUs  Marepuayna. M3ydeHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOHCTB H
rpa(yKoB, UCIIOIb30BaHUE PYHKIUH U1 pelIeHMs 3a]1a4 U3 IPYTUX YU4EOHBIXIIPEAMETOB
U pEATbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM aHAJIU30M, TaK U C pEIICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM 0O0JbIIOE BHUMaHUE YIEISETCs (POPMUPOBAHUIO
YMEHHS BbIpaXKaTh (OpMyJaMH 3aBUCUMOCTH MEXIY Ppa3JIMYHbIMU BEJIMYMHAMH,
UCCJENOBATh MOJYy4YeHHble (QYHKUHUHU, CTPOUTh HX rpadukd. Marepuan 3ToU
COJICP>KATEIIbHOM JIMHUM HAlEJIEH Ha pPa3BUTUE YMEHUN W HABBIKOB, ITO3BOJISIOIINX
BBIpaXXaTh 3aBUCUMOCTU MEXJy BEIMYMHAMU B Pa3IMYHON (opMe: aHATIUTHYECKOH,
rpadguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBIILIEHUS, CTIOCOOHOCTH K 0000ILEHNIO 1 KOHKPETH3AI[UH, UCIOJIb30BaHUIO AHAJIOTUH.

ConepxarenvHass JuHuA «Hauvana MareMaTrnyeckoro aHainusa» MO3BOJIAET
CYIIECTBEHHO pAaCIIMPUTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3a]ad4,
JIOCTYITHBIX O0YYarOIIMMCS, TaK KaK Y HUX MOSBIISAETCS BOZMOXHOCTbh CTPOUTH IpapuKu
CJIOKHBIX (DYHKLMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU S, BBIYUCIIATD
wionaau GuUryp u o0bEMbI Tell, HAXOUTh CKOPOCTU M YCKOPEHUs mpolieccoB. JlaHHas
coJiep KaTesibHasl JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH TOCTPOEHUSI MAaTEMATUYECKHUX
MOJEJIE peaJbHBIX CUTyaluid, NO3BOJSIET HAXOAUTh HAWJIy4yllee PpEIICHUEB
NPUKIAJAHBIX, B TOM YHUCJIE COLUAIbHO-3KOHOMUYECKUX, 3aJadax. 3HAKOMCTBOC
OCHOBAaMHM MAaTE€MaTU4YEeCKOIO0 aHalIu3a CIOCOOCTBYET PAa3BUTHI0 aOCTPaKTHOTO,
(OopManIbHO-IOrMYECKOTO0 M KPEAaTUBHOTO MBILUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacno3HaBaTh MPOSBICHUA 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE U MCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCS PE3yJibTaTaX, MOJyYEHHBIX B XOJ€ Pa3BUTHS
MaTeMaTHKHU KaK HayKd, 1 00 X aBTOpax.

CopepxarenpHO-MeTOANYECKAs TMHUA «MHOXECTBA U JIOTUKa» BKIIIOYAET B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATHYECKOU JIOTUKHU. TE€OpEeTUKO-MHOKECTBEHHbBIE
NPEACTABICHUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKU M MpeiararT
HauOosiee yHHUBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHKH U €
NIPUJIOKEHH, OHU CBS3BIBAOT PA3HBIE MATEMATHUECKUE TUCUUIIIIMHBL U UX IPUIIOKEHUS
B eauHoe ueinoe. Iloaromy BakHO naTh BO3MOXHOCTh OOydarolEMyCsl TOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKHU M MCIOJb30BaTh €ro
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JUTSI BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BakKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
ClIeIyeT TPH3HATh CBOWCTBCHHYIO €H CTPOrocTh OOOCHOBAaHWW M CIICJJOBAaHUC
ONpeAeNEHHBIM TIpaBUjIaM TIOCTPOCHHS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JICMCHTaMH
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIILIICHUS
oOy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXIACHHS Ha OCHOBE JIOTHYCCKHUX
npaBuil, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIICHUS.

B yuebHOM Kypce «AnreOpa v Havajla MaTeMaTHYEeCKOTO aHaJIM3a» IMPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMS, KOTOPhIE TPHU3BAHBI CIOCOOCTBOBATH
(OpPMHPOBAHHUIO HABBIKOB TIOCTPOCHHUS MOJCIICH peaJbHBIX CHTYallUH, MCCICIOBAHUS
ITUX MOJCNIed C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYEeCKOTO aHalln3a,
WHTEPIPETANHA TOJYyYCHHBIX PE3yJbTaTOB. Takue 3aJaHvsl BIUICTCHBI B KaXKIbIA U3
pasleloB IPOrpaMMbl, IOCKOJBKY BECh MaTepHal Y4YeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOydaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IIaTh |
KOHKPETH3UPOBATh MpolOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 33Jlad OpPTraHU3yeTCsl B MPOIECCe M3Y4YeHHUs BCEX TeM yd4eOHOro Kypca
«AnreOpa u Havaja MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue ydyeOHOTO Kypca «AnreOpa W Havajla MaTeMAaTHYECKOTO aHAIA3a»
orBoauTcst 272 daca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
yacoB (4 Jaca B HEJEIIO).

COIAEPKAHUE OBYUYUEHMUA
10 KJIACC

Yuciaa u BbIYUCICHUSA

Pamnmmonansubie uyncina. OOBIKHOBEHHBIE M JACCATUYHBIC JIPOOU, MPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJisl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  4ucia.  PanuoHanbHBIE M UPPAUMOHAJIBHBIE — YHUCIIA.
Apudmernueckue onepaluuu ¢ AeMCTBUTENbHBIMHU YHCIaMU. MOyJb 1€HCTBUTEIBHOTO
yucia v ero cBoiictea. [IpubnuxénHbie BEIYUCIICHUS, TPaBUIa OKPYTJICHUS, MPUKUJIKA U
OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenb ¢ mensIM mokazareneM. bunom Herotona. Mcnosp3oBaHue mMoaxoasinei
dbopMBl 3amHMCH JEUCTBUTENBHBIX YHCEN JUIsI PEIIeHWs TMPAaKTHUYEeCKUX 3a7ad U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKa3aTeJleM U €€  CBOMCTBA, CTENEHb
C IE€UCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypaJbHBIC
JorapupMsl.
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CHuHyC, KOCHUHYC, TAaHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHusl. Y paBHEHUE, KOPEHb YPaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT W ypaBHEHuUsA-ciencTBUA. HepaBeHcTBO, pelieHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX U JIPOOHO-PALIMOHATIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOrO4JIeHa Ha MHOTOYICH
c octatkoM. TeopeMa be3y. MHorousieHsl ¢ nienbiMu koddduiinenramu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COJEPKALIUX CTEIICHU U KOPHH.

Nppannonaneupie ypaBHeHHs. OCHOBHBIE METOJbl PELICHHUS WPPALMOHATBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHMS. (OCHOBHBIE METOAbl PEIICHHS IOKAa3aTENbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEPKAIINX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOrapuGMUUECKUX
YPaBHEHUM.

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

Pemenue cucrem JIMHENHBIX YypaBHEHUN. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHU.
OnpenenuTens MaTPUILIbI 2X2, €r0 TEOMETPUUECKHI CMBICI U CBOMCTBA, BEIYMCIIEHUE €70
3HA4YECHUSA, IPUMEHEHUE ONPENEIUTENS I PELICHUS CUCTEMbI JUHEUHBIX YPaBHCHUM.
Pemienne mnpuknagHbIX 3a7ad ¢ NOMOIIBKD CHUCTEMBI JIMHEHHBIX YpPABHECHUM.
HccnenoBanne nOCTPOEHHOW MOJIENM C TOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyaluH C IIOMOIIBIO
YPaBHEHUM W HEpPaBEeHCTB. l[IprMeHeHHe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 33714 U 33/1a4 U3 Pa3IUYHbIX 00J1acTeil HayKU U peabHOM KU3HH.

DOyHKUMHU U TPAPUKH

OyHkIuUsa, cnocodbl 3amaHuss  GyHKIUMU. B3aumHO oOpaTHbBIe  (YHKIIUU.
Komno3umms pyukiuii. ['padguk pyHkunu. SnemeHntapHbie npeodpa3zoBaHus rpaduKoB
byHKIMA.

OO6nacth omnpeneneHuss U MHOXKECTBO 3HaueHUW QyHkuuu. Hynu ¢yHKUOMu.
[IpomexxyTku 3HakomocTossHCTBA. UETHble M Heu€rtHble (yHkimu. Ilepumomnueckue
bynkuuu. [IpomexxyTkr MOHOTOHHOCTH (DyHKUIMK. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYyHKIUN Ha TPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKUUS C HaTypaldbHBIM W LENbIM MokazareieMm. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il cTeneHW Kak (PyHKIMHU OOpaTHOM CTeneHU
C HaTypaJbHBIM I1I0KAa3aTEJIEM.
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[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A1 peHICHHUS] YpaBHEHHI.

TpuronomeTrpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B PEaJIbHBIX Mpolieccax U sBleHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIOCOOBI  3aJaHMS  IIOCJIEAOBaTeIbLHOCTEH. MeTton
MaTE€MaTU4eCKOM MHAYKIMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHSI MAaTEMaTHUECKOT0 aHAJIM3a KaK aHain3a O0eCKOHEYHO MAaJIbIX.

ApudmeTrnueckas U TeoMeTpuueckas mporpeccud. beckoHeuHno yObIBaromas
reomerpuyeckass mnporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEW TIeoMeTpU4ecKon
IPOrpeccuu. JIMHEMHBIM U 3KCHOHEHUHMAIBbHBIA pocT. Yucno e. dopmyia CIOKHBIX
IIPOLIEHTOB. M Cronap30BaHMe MPOTPECCUM I PEIICHUS PEAIBHBIX 3a/1a4 IPUKIAJHOTO
Xapakrepa.

HenpepsiBable pyHKIMM ¥ uX cBoicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
¢ynkumii. CBolicTBa (PYHKUMH HENPEPBHIBHBIX Ha OTpe3ke. MeTon HWHTEepBajoB IS
penieHus HepaBeHCTB. lIprMeHeHue CBOICTB HENpPEpBIBHBIX (DYHKUMH 7S pelIeHus
3aj1ay.

[lepBass u BTOpas mpou3BoAHble (QyHKUMU. OnpeneneHue, reoOMETPpUYECKU U
(U3MYECKUI CMBICI IPOU3BOIHOM. Y paBHEHUE KAacaTeIbHOU K TpaduKy (QyHKIIHH.

[IpousBoansie 3nemMeHTapHbIX (yHKUMA. [[pon3BogHas CyMMbI, HpPOW3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUI.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBaMU U MX CBOICTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi ONMKUCAHUS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]a4 U3 APYTUX yUeOHBIX IPEIMETOB.
Ompenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KJIACC

Yucaa u BbIYUCICHUS
Harypanbubie u niensie yucia. [I[pumeHeHne npu3HaKkoB ACIUMOCTH LEbIX YHUCE,
HanOonbIui o01mmii nenurens (nanee — HOJl) n HaumeHnsbiee oO1ee kpaTHoe (najnee —
HOK), octatkoB o Moj1yto, anroputMa EBkiiMia 1j1st penieHus 3a1a4d B 1eJIbIX YHCIIax.
KommiexkcHbie uncna. AnredOpandeckas U TpUTOHOMETpUueckas (OpMbl 3alUCU
KOMIUIEKCHOTO 4HCJIa. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHrne KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU mockocTH. dopmyna Myaspa.
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KOpHI/I N-01 CTENEHU U3 KOMILJIEKCHOI'O YHCIIa. HpI/IMeHCHI/Ie KOMIIJIECKCHBIX YMCECI JJIA
PCIICHUA (1)I/ISI/I‘ICCKI/IX N TCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUH c IIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3ATENBHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIICHWS CUCTEM U COBOKYIIHOCTEH palUOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

IIprMmenenue ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX3a1a4
U 337a4 M3 pa3IMYHBIX O00JIacTel HayKu M peaJbHOM JKU3HM, HUHTEpIpeTanus
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

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

Tpuronomerpuyeckne QyHKIMH, UX CBOMCTBA U TPAPUKHU.

I'padpriueckne MeTobl pelleHrs YpaBHEHUI U HEPABEHCTB. | paduyeckue MeTo bl
peleHns 3a1a4 ¢ napaMeTpaMH.

Hcnons3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHMOCTEH, KOTOPbIE BOZHUKAIOT IPU PELICHUH 3a]a4 U3 JPYTUX Y4eOHBIXIIPEIMETOB
Y PEAIbHOM KU3HU.

Havasa maTeMaTH4eCcKOro aHajaImM3a

[IpumeHneHnrne TPOW3BOJHON K HCCIENOBAaHWIO (YHKIMHA Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOU
GbyHKIIMK Ha OTpE3Ke.

[IpumeHeHne npor3BOIHOM ISl HAXO0KICHUS HAMTYUYIIEr0 PEMICHUS B TPUKIIaTHBIX
3a/1ayax, JAJis OMpeeieHUs] CKOPOCTH U YCKOPEHUS MPOIecca, 3aJaHHOT0 (hOPMYJION UiTn
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO  TiepBOOOpasHbiX. I[lepBooOpasHbie
aneMeHTapHbIX PyHkImil. [IpaBuia HaxoxaeHUs TepBOOOPA3HBIX.

WNnrerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruuciaeHune onpenenéHHoro
uHTerpana no Gopmyne Hetorona—Jleibnuiia.

[IpumeHeHue MHTETpaia sl HaXOXJISHUS TUIONIaeH MIOCKUX GUryp u oObEMOB
r€OMETPUYECKUX TEI.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUN. MareMaruueckoe
MOJIETMPOBAHUE PEATLHBIX MPOIECCOB C MOMOIIBIO (P hEepEHITUATHHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATbBI

K xoniy o6yuenus B 10 kiacce o0ydaronuics mojgyqduT CICAYIOIIKNE MPeIMETHBIC
pe3ynbTaThl 1O OTACIBHBIM TeMaM (enepanbHOi paboyuei mporpaMMbl y9eOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTHIECKOTO aHATTN3ay:

Yucaa v BbIYUCICHUS:

CBOOOJHO OIEPUPOBATHh TMOHATHUAMH: PAUOHATBHOE YHCIO, OCCKOHEYHAs
nepuoInyecKas IpoOb, MPOILIEHTHI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHATBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH TPOOU U MPOUEHTHI JJI PELICHUs MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HaHUW U PEAIIbHOM KU3HU;

OPUMEHSTh TPUOMKEHHBIE BBIYUCICHUS, MpaBWia OKPYTJCHUS, MPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTEIEHB C IIEJIBIM MTOKa3aTesieM, UCIIOIb30BaTh
MOIXOIAIIY 0 (POPMY 3aIMCH ICUCTBUTENBbHBIX YUCEI JIJISl peHICHUS IPAKTUYECKUX 3a/1a4
Y MIPEJICTABIICHUS IAHHbBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTEMEHb C PAIlMOHAIBHBIM TIOKa3aTelieM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YUCIIA, TECITUUHBIC U HATYPAIbHBIC
JorapuMsl;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMH: CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOT'O apTyMEHTA;

ONIEPUPOBATh TMOHATHUSIMHU: APKCHUHYC, ApPKKOCHUHYC W apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA;

MIPUMEHSITh PA3JIMYHbIEC METO/IbI PELICHUS PALIMOHAJIBHBIX U IPOOHO-paIlMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OIEpUPOBATH MOHATUSMH: MHOTOUJIEH OT OJHOM TNEepPEeMEHHOM,
MHOTOWIECH C IENbIMU KOd(uimeHTaMu, KOpHU MHOTOWICHA, MPUMEHATH JIeJICHUE
MHOTO4JIEHa HAa MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera miist pemeHus
3a7ad4;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: CHCTEMa JUHEHHBIX ypaBHEHHM, MaTpuIIa,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCTIOJIb30BaTh CBOMCTBA
OTIPENICUTENSA 2 X 2 ISl BBIYUCICHUS] €r0 3HAYCHHS, TPUMEHSITh OMPEICTUTENH IS
pELICHUsI CHUCTEMBI JIMHEWHBIX YypaBHEHUW, MOJEIHUPOBATh pPEaIbHbIC CUTYAIUU C
MOMOIIIBI0 CHCTEMBI JIMHEWHBIX YPAaBHECHHH, WCCIEAOBATh IOCTPOEHHBIC MOJEIH C
MTOMOIIBIO MATPULL U ONIPEAECTIUTENIEN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yIIbTAaT;

MCIIOJIh30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JJIsl MPE0Opa30BaHUS BBIPAKEHU;
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BBITIOJHATh TNPEOOpPa30BaHUsI YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEHEHH
C pallMOHAJIBHBIM I1I0KA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB sl mpeoOpa3zoBaHUs JTOTaprUPMUUECKHX
BBIPAKCHUMU,

CBOOOZIHO OMEpUPOBATh TMOHATUSMHU: HpPpPALMOHANBHBIC, TIOKa3aTeIbHBIE |
jorapu(pMUUEcKUe YpaBHEHMsI, HAXOIUTh WX PELIEHUS C IOMOILIBI0 PaBHOCHIBHBIX
NEPEXOA0B WIIM OCYILLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYINbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOO/HO ONEpUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, IPUMEHATD
HEOOXOoauMbIe (POPMYJIBI JJii PEUICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
YPaBHECHUM;

MOJICIMPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 3aJlayd, HCCIEAO0BATh MOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAHHUEM allliapara aiareopsl.

DOyHKUMH U TPpaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMHU: (PYHKUUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMHM, KOMOO3UIUSA (DYHKIMMI, rpaduk (QYHKUIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (YHKIIHIA;

cBOOOJIHO ONIEPUPOBATh MOHATHIMU: 00JIaCTh ONPENEICHNUS U MHOXKECTBO 3HAUEHUM
byHKIMN, HYH (QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO  ONEpPUpPOBaTh MOHATHSMM: UETHbIE M  HEUETHbIE  (DyHKIUH,

nepuoandeckre QGyHKINHU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (PYHKIIUH, HauOoJIbllIee 1 HauMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIMS C HATYPAJIBbHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHOM (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUUMU OOpaTHOM CTENEHUW C HATypalbHBIM
NIOKa3aTelieM;

OTIepUPOBATH MOHATUAMU: TUHEHHASI, KBapaTUIHAas U IPOOHO-TMHEWHAs (QYHKITHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(pUKOB;

CBOOOJHO OINEpUpOBaTh MOHATHUSIMH: TIOKa3zaTelbHas M Jorapupmuyeckas
(byHKIMHU, UX CBOKCTBA U TpadUKH, UCTIOIB30BaTh UX rpadyKH ISl PEIICHUs YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
OTpeJeieHHe TPUTOHOMETPUUYECKUX (DYHKIIMIA YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
OpU pellieHuH 3a7ad U3 APYTUX y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTb
dbopMynIamMu 3aBUCUMOCTH MEX]1y BEJIMYNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO ONEpUPOBaTh MOHATHAMH: apudmeTnyeckas U TIeoMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIIasi T€OMETpUYECKas MPOrpeccHsi, JUHEHHBIN U
OKCIIOHEHITUATBHBIN POCT, (QopMysa CIOXKHBIX TMPOIEHTOB, UMETh MPECTABICHUEO
KOHCTAHTE;
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MCIIOJIb30BATh MPOTPECCUU JIJISl PEILICHUS peabHbIX 33714 MPUKIIATHOTO XapaKTepa;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSMHU: TOCIEIOBATEIBHOCTh, CIIOCOOBI 3aJaHUs
NI0CJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BATENBHOCTH, IOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHan3a KaK aHajan3a 0ECKOHEYHO MAaJIbIX;

CBOOOZIHO ONEpUPOBATh MOHATUSIMM: HENpPEpBhIBHbIE (YHKIMHM, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHUEM: (QYHKIUS, HENpEpbIBHAs Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUI JIJIs1 pEIeHHs 3a/1a4;

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBIE (YHKIUH,
KacatenbHast K rpaduKy QpyHKINU;

BBIUUCIISTh IPOU3BOAHBIE CYMMBI, IIPOU3BENEHNUS, YACTHOTO U KOMIIO3ULIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh FTEOMETPUUYECKUA M (PU3HUYECKHI CMBICI TPOU3BOAHON JIJISl PEILICHHUS
3ajad.

MHoskxecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATH MOHSATUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amIapar sl ONMKUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, MIPY PEIICHUU 3a/1a4 U3 JPYTUX yYEOHBIX MPEIMETOB;

CBOOOJHO OIIEpUPOBATh TMOHATHUSMH: OINpEJICICHUE, TeopeMa, YpaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTeMaTUYECKOTr0 OOBEKTa, 0KAa3aTeIbCTBO, PaBHOCHIJIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xoniry oOyuenus B 11 kiacce o0y4aroniuiicss MOJIyYHUT CICTYIOIINE MPEIMETHBIC
pe3ynbTaThl O OTIEIBHBIM TeMaM (eepalibHON pabouel mporpaMMbl yueOHOro Kypca
«Anre0Opa 1 Hauaaa MaTeMaTHYECKOIO aHaJIN3a»:

Yucaa v BbIYUCICHHS:

CBOOOJHO OMNEpUPOBATh MOHSITUSMU: HATYpaJIbHOE U II€JI0€ YHUCIO, MHOXKECTBA
HATYPAJIbHBIX U LEJbIX YUCEI, UCTI0JI30BaTh MPU3HAKKU AETUMOCTH 1enbix yucen, HOJJ
1 HOK HarypanbHBIX YuCen A pelieHus 3a1ay, IPUMEHATh alroput™ EBkina;

CBOOO/IHO OIEpUPOBATH MOHITHEM OCTaTKa MO MOAYJII0, 3aMUChIBATh HATYyPAIbHBIC
YHCJIa B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJTHO OMEPUPOBATh TMOHATUSIMH: KOMIUIEKCHOE€ YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B ajlre0Opandeckol u
TPUTOHOMETPHUUECKON ¢GopMe, BBITOJHATH apUPMETHUYECKUE OIepalud ¢ HUMH H
n300pakaTh Ha KOOPJMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UPpPANUOHAIBHBIC, T[OKa3aTeIbHBIE W
JorapuMUUYecKre HEPAaBEHCTBA, HAXOAUTh UX PEIIEHUS C MOMOIIbIO PAaBHOCHIBHBIX
IIEPEXO0/I0B;

OCYIIECTBISATH 0TOOpP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CcBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSITh
HEoOXOoauMble (QOPMYJIBI 7Sl PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYHMHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUIN 1 HEPABEHCTB;

pelaTh paluoHalbHbIE, UPPALMOHAIBHBIE, TIOKA3aTENbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U IIAPAMETPBI;

MPUMEHSTH IpauuecKrue METOAbI TSl peICHHs YPaBHEHUI U HEPABEHCTB, a TAKKe
3aJ1a4 C IapaMeTpaMus;

MOJIEJIMPOBATh PEaJbHbIE CUTYAIlMH HA SI3bIKE alreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBUIO 3a7a4M, UCCIIE0BATH IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS M CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH I'€OMETpUUEcCKHe oOpa3bl ypaBHEHHUH M HEPaBEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: IPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH JIsI MOJIETTUPOBAHUS U UCCIIEI0OBAHUS PEAIbHBIX IPOLECCOB.

Hauyana MaTeMaTH4eCKOro aHAJIU3a:

WCIIOJIb30BaTh MPOU3BOAHYIO ISl MCCIeNOoBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HaXOJUTh HAWOOJbIIEE W HaUMEHbIIEe 3HA4YeHUS (YHKIUM HEMpPEephIBHON HA
OTpE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO IS  HAXOXJIEHUS  HAWIYUIIero  pelieHus
B MPUKIAJHBIX, B TOM YHCJE COIMATbHO-DKOHOMUYECKUX, 3a/auax, s ONpeaeIcHUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION UiTu Tpadukom;

CBOOOZHO ONEpUpOBaTh MOHATUSIMH: MEPBOOOpa3Has, ONpeneiaEHHbIH HHTErpad,
HAXOJIUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUNA U BBIYUCIISATH HHTETpa 1o hopmyJie
Hrrorona—Jleiibuuiia;

HaXOJWTH TUIOMIAIN TUIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETrpaa;

UMETh TPEACTABICHWE O MaTeMaTHYeCKOM MOJCIMPOBAHUNA Ha MpHUMEpe
cocTaByieHUs U PepeHIINaNbHBIX YPaBHEHHUI;

pemarh MPUKIAIHBIE 3a7add, B TOM 4YHCJIE COIUATBHO-DPKOHOMHYECKOTO U
bu3nIECcCKOro XapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaJIH3a.
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10 KJIACC
Ha3zBanue KosmmuectBo OCHOBHBIE BU/IBI JICATEIIBHOCTH
OcHOBHOE coAepKaHUE
pazzeina (TeMbl) 4acoB 00yUaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Orepauu Hcnonws3oBaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHOKECTBEHHBIN armnapar
MHOrouseHs!. Juarpammel Diiepa — Benna. IUI OIMCAHUSA XOa PEIICHUS

PanronanbHbIe ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUMHBIX
YpPaBHEHUM

[IppumMeHEeHnE TEOPETUKO-
MHO>KECTBEHHOTO arapara

IUTA pEIICHUS 3a]1a4.

Parmmonansabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIE TIEPUOIMUECKHE APOOH.
[Ipumenenue qpobeit 1 NpOLEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlercTBUTENBHBIC YUCIIA.
PanronanbHbIe M MppallMOHATIBHBIE
gucaa. ApupMeTHIEeCKHEe Oneparun

C JIEUCTBUTEIILHBIMU YHUCJIAMH.
Moaynb JEHCTBUATENBHOTO YUCIIA U €TI0
cBoiicta. [Ipubnmkénnnie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
NPUKHJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHUU.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peanbHbBIX NPOLIECCOB U SIBIICHUI.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaNYecKast IpoOb, MPOLIEHTH;
UpparioHaIbHOE U ACHCTBUTEIHHOEC
YUCJI0; MOAYJIb JE€UCTBUTEIBHOTO
YUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSTh PO
Y TIPOLIEHTHI IJI PELICHUS
MPUKJIIAIHBIX 337124 U3 Pa3IMYHbIX
OTpacier 3HaHUN U PEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJKY U OLICHKY pe3yjbTaTa
BBIYMCJICHUU.
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OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

1 IpOoOHO-pAIMOHATFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOWICHBI OT OJIHOU
IIEpEMEHHOU. JleTleHne MHOro4IeHa
Ha MHOTOYIEH C OCTaTKOM. Teopema
be3y. MHOTOWIEHBI C LIEIBIMU
kod(punmnentamu. Teopema Buera.
Pemenue cuctem JTMHEHHBIX
ypaBHEHH. Martpuiia CucTeMbl
JMHENHBIX ypaBHeHUN. OnpeaenuTenb
MATpPULBI 2X2, €r0 TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TI0
3HAYCHUS; IPUMEHEHHE OIPEICTUTEIIS
JUJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Pemenne npukiiaaaeix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YPaBHEHUM

[IpuMeHATH pa3IUYHBIE METOIBI
pEIICHUS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOTOWIEHA

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

OnepupoBaTh NOHSATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULIA,
OIPEICITUTEIb MATPHULIBI.
Hcnomnb3oBaTh CBOMCTBA
onpenenuTes 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICTUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEWHBIX YPABHECHHM.
MoaenupoBaTh peajgbHbIE CUTYAIUU
C IOMOIILIO CUCTEMBbI JIMHEHMHBIX
YPaBHEHUM, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHILL U OTIIPEIICIIUTEIIE,
MHTEPHPETUPOBATH MTOTYUCHHBIN
pe3ynbTar
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OyHKIUU U TpaduKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe QyHKIUH.
Komnozunms ¢ynkmuit. ['paduk
byHKIIMA. DIIeMEHTApHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OO6nacTp onpeeieHUs] U MHOYXKECTBO
3HaueHui PpyHkmu. Hymm pyHkuumn.
[TpomexxyTKH 3HAKOMTOCTOSIHCTBA.
YETHbie 1 HEUETHBIC (DYHKITUU.
[Tepuonuueckue GyHKIINH.
[TpomexyTKH MOHOTOHHOCTH
byHKIIA. MakCHMYMBl 1 MUHUMY MBI
¢bynkuuu. Haubomnpliee u HauMeHblIee
3Ha4YeHHUE (DYHKIMH HA TPOMEXKYTKE.
JluneiiHas, KBaJgpaTHIHAsA U APOOHO-
nuHeHas QyHKIUHA. DJIEMEHTapHOe
WCCJICIOBAaHNE U TIOCTPOCHHE IPAPUKOB
9TUX (PYHKITUH.

CreneHb ¢ 11eJIbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenienHast QyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBaTh MOHATHAMH: (PYHKIIHS,
croco0bI 3a7aHusl (PyHKIINMN; B3aUMHO
oOpaTHble (PYHKIIUU, KOMIIO3UIIHS
byHkmii, rpadgux GyHKIMH, 00IaCTh
OIpe/ieNICHUs] U MHOKECTBO 3HAUECHUI
byHKIMH, Hy1d QYyHKINH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIUH.
BbINONMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIMA.
3HaTh U YMETh JOKa3bIBATh YETHOCTh
WIA HEYETHOCTD (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIMH, MAKCUMYMBI I MUHUMYMBI
dbyHKIIMH, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHue (PyHKIIUU HA TIPOMEKYTKE.
®opMyIUpoBaTh U WILTIOCTPUPOBATD
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTETNIEHHON (QYHKIHI.

BripaxkaTs popmynamu 3aBUCIMOCTH
MEX/1y BETMUMHAMHU.

3HaTh ONpeIeICHNE U CBOMCTBA
CTENEHH C LIEJIbIM IIOKa3aTeNEeM;
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noaxosIyo Gopmy 3anucu
JEUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPAKTUUECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

Apudmeruyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb ®opMyJIUpPOBATH, 3AMUCHIBATH
N-O CTEICHH. HaTypaJIbHOM CTENEHH U €r0 CBOMCTBA. | B CUMBOJIMYECKOU (popme
UppanmonanbHbie [IpeoOpazoBaHUs YUUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpIKAILINX CTETICHH N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
WppanrioHanbHble YpaBHEHHUS. HaxoauTs pemienus uppaoHaibHbIX
OCHOBHBIE METO/BI PELICHUS YpaBHEHUH C NOMOUIBIO
UPpALMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXOA0B HIIU
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYUIECTBJISISI POBEPKY KOPHEM.
UppAIMOHAIBHBIX YPAaBHEHUI. Ctpouts rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-0ii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM U1l PYHKIUU CTENEHH C HaTypajibHbIM
CTENEHU C HATypaJbHbIM MTOKA3aTEeIEM NOKa3areyieM
[TokazaTenpHas GyHKIIUS. 10 Crenenb ¢ paloOHaIbHBIM ®opMyIupOBaTh ONPEICIICHHUE

IToka3arenbHbIC YpaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast QpyHKLHUA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINY TSI peIieHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUsSI. OCHOBHBIE
METO/Ibl PELICHUS TOKa3aTEIbHBIX
yYpaBHEHUU

CTEIEHU C PallMOHAJIBHBIM
MIOKA3aTeNEM.

BrimonasaTs mpeobpazoBanus

YU CJIOBBIX BBIPAKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAJIBHBIM
MIOKA3aTeNEM.

Hcnons3oBath udpoBbie pecypehl
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JUISl IOCTpOeHUs rpaduka
NoKa3aTeabHON (DYHKITUU U U3YUEHUS
€€ CBOICTB.

HaxoauTk penienus moka3aTeabHbIX
YpaBHEHUN

Jlorapudmuyeckas pyHKIIUS. 18 Jlorapudwm yucna. CoiicTBa JlaBath onpeneneHue Jorapudma
Jlorapupmuueckue norapudma. JlecssTuuHbIE U 4yuCIa; JeCATUYHOrO U HaTypaIbHOrO
ypaBHEHHUS HaTypaJbHbIC JIOTApU(MBI. jorapudmMa.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBathk cBOMCTBA ToTapu(MOB
coJiep Kallux Jorapu(pmsl. JU1sl TpeoOpa3oBaHus
Jlorapudmuyeckast GyHKIIHS, J0Tapu(PMUYECKHUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk gorapupmMuyeckoin
Ucnonb3oBanue rpaduka GyHKIUU dbyHKIIMK KaKk 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIorapu(PpMUIECKON PyHKIIUU
OCHOBHBIE METO/BI PELIEHUS JUTSL peLIeHUs 3a/1ay.
Jorapu@MUYECcKX YpaBHEHUH. Haxonute pemenus
PaBHOCUIIBHBIE IEPEXO/IBI B PEHIEHUN JorapuMUYECKUX YpaBHEHU
Jorapu@MUYECcKUX ypaBHEHUN C IOMOLIbIO PABHOCWIBHBIX IIEPEX0I0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 CuHyc, KOCUHYC, TAHT€HC U KOoTaHTeHC | JlaBaTh ompeneneHust cunyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCUHYC U apPKTAaHT€HC YK CIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpyKHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHI'€HCa
YHUCJIOBOI'O apryMEHTA; a TaKKe
apKCHHYCa, ApKKOCHHYCa U
apKTaHI€HCa YUCIIa.
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OIIPEJICTICHHE TPUTOHOMETPHUISCKUX
(YHKIMI YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmyiel. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHI.
Pemenrie TpUroHOMETPHUYECKUX
ypaBHEHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKHE (HOPMYIIbI

JUTsI TIpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKUX BBIPAKECHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUI

IlocnenoBarearHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJlaHus MOCJIEI0BATEIBHOCTEM.
Metoa MaTeMaTH4E€CKON MHTYKIIHH.
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmerrueckast U reoMeTpuIecKas
MIPOrPECCUU.

beckoneuHo yoObiBaroias
reoMeTpruyecKas nporpeccus.
CyMMa 6€CKOHEUHO YOBIBAIOIIEH
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHEBIN U YKCITOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IPOLIEHTOB.
Hcnonbs3oBaHue mporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIAHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh Y OTPAaHUYEHHOCTb.
[Tosyyats npencrasiieHue

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHune
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YJIE€HOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.
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Hcnonw3oBatk nporpeccun

JUTSL pelieHust 3a/1a4 MPUKIaHOTO
XapaKkTep.

[TpumMeHATb GOopMYITy CIIOKHBIX
IPOLICHTOB JIJIsl peIleHUs 3a]1a4
U3 peaJbHOW MPAKTUKH

HenpepbiBHble (hyHKINH.
[IpousBonHas

20

HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToThl rpaduKoB PYHKITUH.
CaoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISL PEILIEHUS] HEPABEHCTB.
[IprMeHenne CBOMCTB HENPEPBIBHBIX
byHKUMN UTs penieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIE
dbynkuuu. Onpeaenenue,
reOMETPUYECKUI U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y pAaBHEHUE
KacaTelbHOU K TpaduKy GyHKIUU.
[Ipon3BOHBIE DTIEMEHTAPHBIX
dbynknuii. [TpousBoaHass CyMMmsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBaTh MOHATUAMU: PYHKIUS
HEIPEpPhIBHASA HAa OTPE3KE, TOUKA
pa3pbiBa (YHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
(GyHKUMNA 1151 peleHus 3a1ay.
OnepupoBath MOHATUAMM: IIEPBASI U
BTOpasi IPOU3BOHbIC QYHKINH;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alMUCBIBaTh YPAaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
POU3BEIEHUS, YACTHOTO U CIOXKHOU
GyHKUIUU.

N3yuaTh NpoM3BOIHBIE STIEMEHTAPHBIX
GyHKUIUH.

Hcnonbs30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICI POXU3BOHOM

JUISL pELIeHUS 3a/1a4
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[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE MTOHATHUS Kypca aare0psbl [IpuMeHATh OCHOBHBIE IOHSITHS Kypca
CUCTEeMaTHU3alus 3HAHUI Y HayajJ MaTeMaTU4YeCKOro aHaJIn3a anreOpsl U HAYaJl MATEMaTUYECKOTO
10 knacca, 00001IeHNE U aHajM3a JJis peuieHus 3a1aqy
CUCTEMaTHU3alls 3HaHUN U3 peaIbHOM KU3HU U APYTHUX
IIKOJIBHBIX MPEIMETOB
OBLIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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11 KJIACC
Haszsanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcHOBHBIE BUJIBI AEATENBHOCTH
pazjesna (TeMbl) 4acoB (TembI) 00yUaroIIMXCs
HccnenoBanne (yHKINH 22 [IpuMeHeHne npon3BOHOM Ctpouts rpadpuk KOMITO3UITUU

C MIOMOIIBIO MMPOU3BOTHOM

K UCCJIEIOBAHUIO (DYHKLIUN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrue Hauboib1ero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
GyHKIUU Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHOM

JUTSI HAXOKJICHUS HAaWTY YIlIETO
pelieHus B MPUKIIAIHbIX 3aa4ax,

JUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.
Komno3unus pyHKUuM.
I'eomeTpuueckue 006pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPANHATHOMN
IUIOCKOCTH

(GYHKIMI ¢ TOMOIIBIO JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
Crpouts reomeTpuyeckue oopassl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUTS UccneioBaHust QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HAaUOOJIbIIIEE U HAUMEHBIIIEEe
3Ha4YeHUs (PYHKIIMU HETPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEOBAHUSI.

Hcnonws3oBaTh NpOU3BOAHYIO

JUTSI HAXOKJICHU S HAUTYYIIIeTo
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a/1a4ax,
JUISL OIPENIEIIEHUS] CKOPOCTH

Y YCKOPEHUS MPOoLECcca, 3aJaHHOTO
dbopmyoii umu rpaduKom.

[Tomy4arts npeacraBiieHue
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O IIPUMCHCHUU HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBatTh MOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpazHas U onpeeaEHHbIN
aneMeHTapHbIX QyHKIUH. [IpaBuna uHTerpan. Haxoauts mepBooOpasHbie
HAXO0XCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMN U BBIUYUCIATH
Wurerpan. ['eomMmeTprudeckuii CMbICIT uHTerpai no gpopmyne HeroTona—
MHTETpana. Beraucnenue Jleitbau1a.

ONPENEIEHHOTO UHTErpaJIa 1O Haxonuts miomaau miockux Gpuryp
dbopmyne Hetorona— JleliOuua. 1 00BbEMBI TEIT C TIOMOIIBIO
[Ipumenenue uHTErpana ONPENEIIEHHOTO UHTETPAJIA.

JUTSl HAXOKJIEHUS TUIonaaen 3HAKOMUTHCS C MATEMaTUYECKUM
IJIOCKUX (DUTYDP B 00BEMOB MO/JICTUPOBAaHUEM Ha TIPUMEPE
F€OMETPUYECKUX TEIL Iu(depeHInaIbHbIX YPaBHEHUI.
[Tpumepsl permeHni [Tony4daTh npeacTaBjIeHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHHH. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTUU MAaT€MaTUKHU

peabHBIX MTPOLIECCOB C OMOIBIO

nuddepeHnanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpuyeckue GyHKIHH, UX Hcnonb3oBath 1iudpoBbIe pecypchbl

TPUTOHOMETPUUYECKUX CBOMCTBA U IpaUKH. IUIS IOCTPOCHUS TPaPUKOB

GyHKIMid. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IIOMOLIBIO WU3YUYEHHUs UX CBOWCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemars Tpuronomerpudeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YPaBHEHHUS U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnons3oBath HUGPOBBIE pECYPCHI
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpagukoB QyHKIMIA

WNppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHUS
TIOKA3aTeJIbHBIX U JIOTApUPMUISCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX U
norapuMHUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHON
U JjorapumMudeckoirt PyHKIui

K PEILICHUIO TTOKa3aTeIbHbIX U
jgorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJILHOCTh
MEePEXO0B.

Pemate uppaunonanbHbie U
KOMOMHUPOBAHHbBIEC HEPABCHCTBA,

C TOMOIIbIO PABHOCHJIBHBIX
IEPEXO0B.

Hcnonb3oBathk rpaduueckre MEeTO bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a/1aud
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KommuekcHsle uncna 10 KommekcHbie uncna. Anredpanyeckass | OnepupoBaTh MOHATHSIMU:
U TPUTOHOMETpHUUYECKast POPMBI 3alIUCH | KOMIUIEKCHOE YHCIO K MHOYKECTBO
KOMIUIEKCHOI'O YHUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTnueckue onepamnuu [IpeacTaBisTh KOMIUIEKCHBIE YU CIIA
C KOMILUIEKCHBIMHU YUCJIaMHU. B anreOpanveckou u
N300pakeHre KOMIUIEKCHBIX YHCET TPUTOHOMETpHUUIECKOU (hopme.
Ha KOOPJAUHATHOM IIOCKOCTH. Brimonusars apudmMeTnueckue
®opwmyinia Myaspa. Kopuu n-oit OIlEpally C HUMHU.
CTEIEHU U3 KOMIUIEKCHOTO YHCIIa. N300paxaTh KOMILJIEKCHBIE YHCTIa
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPJAMHATHOM TIOCKOCTH.
JUI pelieHus: PU3NIECKux U [Ipumensars popmyiy Myaspa u
r€OMETPUYECKHX 3a]a4 10JIy4aTh NPEACTaBICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCS C IPUMEPaAMU
IPUMEHEHUST KOMILJIEKCHBIX YMCET
JUTSL pEIIEHUS] TEOMETPUYECKUX U
bu3nIecKuX 3a1a49
HarypanpHble u nensie uncna 10 HatypanbHble U 1ienble yncha. OnepupoBaTh MOHATUIMHU:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octaTtkoB
0 MOAYJIIO, airoput™Ma EBkinaa

JUTS PEIIEHMS 3a]1a4 B EIbIX YMCIIax

HaTypaJbHOE U LIEJI0E YUCIIO,
MHO>KECTBO HATypaJIbHBIX U LIEJIbIX
YHUCEl.

Hcnons30BaTh NpU3HAKH JETHMMOCTH
LEJIBIX YHUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX YnCed;
anroput™ EBKiMa Asis pereHus
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3a11ad4.
3anuchIBaTh HATYpaIbHBIC YK CIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

Cucrembl pallMOHAIBHBIX, 12 Cucrema v COBOKYITHOCTb ypaBHEHUH. OnepupoBath MOHATUAMH: CHCTEMA H
UppanoHaIbHbIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPABEHCTB; PEIICHUE CUCTEMbBI WU
U JIOTApU(PMUYECKUX OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHBIE
ypaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CJIEJICTBHSI.
UppaIlMOHATBHBIX, TOKA3aTEJIbHBIX U Haxonuts penieHus: cuctemM u
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U palMOHAIbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PELICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IprMeHSTh cUCTEMBI YpABHEHU
peanbHOM KU3HU, HHTEPIIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
IIOJIYYECHHBIX PE3YJIbTaTOB U3 pa3IMYHbBIX 00J1aCTeH 3HAHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
NOJIyYECHHBIE PEILICHHUS.
Ucnons3oBath mudpoBbie
pecypchl
3agauu ¢ napameTpamu 16 ParmmonanbHbie, MppalliOHANIbHbBIE, Bri6upats cioco6 pemieHus

MOKa3aTelIbHbIE, TOTapu(pMUUECKHUE U
TPUTOHOMETPHUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKAa3aTeNbHBIX, TOTapU(PMUUECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM
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C mapameTpaMu.
[TocTtpoenue u nccieqoBaHue
MAaTEMATUYECKUX MOJICIIEN PEeATbHBIX
CUTYAalluM C MOMOUIBIO YPABHECHUM,
CHCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJEPKaIINX
MOJYJIA U ITAPaMETPHI.

[IpumensTy rpaguyeckue u
AHAJIMTUYECKUE METOMBI ISl PEILICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TAKKE
uccieaoBanue GyHKIUNA MEeTogaMu
MaTeMaTH4ECKOr0 aHAJINA3A.

CtpouTs 1 UcCnea0BaTh
MaTeMaTUYECKUE MOJEIU PEAIbHBIX
CUTYyallli C MIOMOIIBIO YPaBHEHUN,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHUE,
cucTeMaTu3anus 3HaAaHUHN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
0000111eHrE U cUCTEMAaTU3AallU 3HAHUI

MonenupoBaTh pealibHbIE CUTYaLIMU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpaKEHUS, YPaBHECHMUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 33/1auH,
UCCIIE0BATh MOCTPOEHHBIE MOJIENIN

C UCTIOJIB30BAaHUEM arapara ajareOpsl,
UHTEPIPETUPOBATH MOJYUYEHHBII
pe3yibTar.

[TpumensaTs GyHKIMH

JUISl MOJICJIMPOBAHMS M UCCIIEIOBAHUS
peantbHBIX MPOLECCOB.

Pewiate nmpuknagHbie 3a1a4u,
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B TOM YHCJI€ COLIMATIbHO-
HKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeCTBAMU alNreOphl
¥ MaTEMaTUYECKOTO aHaJI13a

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136
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®EJIEPAJIBHAS PABOUYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MHNOACHUTEJBHASA 3AIINCKA

['eomerpust siBisieTcss OMHUM W3 0a30BBIX KypCOB Ha yYPOBHE CpPEIHEro OOIIero
oOpa3oBaHUs, TaK KaKk 00ECIIEYNBACT BOZMOKXHOCTh H3yUYCHUSI TUCIUILIAH €CTECTBEHHO-
HAy4YHOU HaMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1HKJIa. [lockoabKy JIornueckoe
MBINIIICHHE, (GopMUpyeMOe TpH U3YYCHUH OOYYaIOMUMUCS TOHSATHHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTeIhLCTBE TEOPEM U TIOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH T€OMETPUUYECKUX 3a]1a4, YMEHUE BbIIBUTATh U ONPOBEPTaTh
TUTOTE3bl HEMOCPEACTBEHHO MUCTIONB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTU (PH3NUIECKUX 3a7ad.

[lens ocBoenusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnéHHOM
YPOBHE — pPa3BHTHE WHAWBUAYAJbHBIX CIIOCOOHOCTEH OOyYaronmuxcs NpH H3yYCHHUU
TrE€OMETPHUH, KaK COCTAaBJISIONIEH IpeIMeTHON o0iacTu «MaTeMaTruka u HHOOpPMaTHKa
yepe3 o0ecrieyeHue BO3ZMOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiyOOKUX
TCOMETPUUYCCKHUX 3HAHUHN U JCHCTBUHN, CHEITUPUIHBIX TEOMETPUH, ¥ HEOOXOIUMBIX JIJIS
YCHENIHOTO MPO(ECCHOHAIBHOTO 00pa30BaHUs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEMaTUKH.

[IpuopuTeTHEIMU 3aJadaMHd  Kypca TEOMETpPHH Ha yIriIyOJEHHOM ypOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIMpeHne TMPEJCTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHUpOBaHNE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIIUM MUPOM;

dbopMHpoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIIUX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONIUX OINKMCHIBATh W M3y4aTh Pa3HBIC SBICHUS
OKPY’KAIOIIero MHpa, 3HAHHWE TMOHATUWHOTO ammaparta mo pasaeny «CrepeomeTpusd
y4eOHOT0 Kypca reOMeTpHH;

dbopMHpOoBaHE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ HMX OCHOBHBIMU CBOWCTBaMHU, 3HaHHE TeopeM, (GOpMylT U YMEHHE
WX TPUMEHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
peIIeHMS 3a/a4;

(dbopMHUpOBaHNE YMEHHUS pacCIlO3HABaTh HA YEPTEKaxX, MOJICIIAX U B PEaIbHOM MHpPE
MHOTOTPAHHHMKH U TeJla BpaIleHUs, KOHCTPYUPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMHpOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKUX Teopui, GOpPMHpPOBAHHWE TIOHUMAHUS POJU  AKCHOMATHKHU MIPH
IIPOBEJICHUU PACCYKICHUN;

dbopMHupoBaHWE YMEHHUS BIAACTh METOJAaMH JOKA3aTelbCTB W aJITOPUTMOB
pelIeHus, YMEHUS UX MPUMEHSATh, MPOBOAUTH OKA3aTEeIIbHBIE PACCYKICHUS B XOJE
pEIIeHHs] CTEPEOMETPUYECKUX 3a/1a4 U 33/a4 C MPAKTUYECKUM COJICP KaHHEM,
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dbopMHpoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENbCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUA M POJM AKCHUOMATUKH B MPOBEACHHM JEITyKTUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIJUICKTYIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcs,  IMO3HABATCIIbHOW  aKTUBHOCTH,  HMCCIIEIOBATEIbCKUX  YMCHH,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yUEHUIO T€OMETPUH;

(dopMupoBaHre PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh MPOSIBICHUSI TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEpPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTYyalMsX M MPU U3YYEHUH [PYTUX YUYEOHBIX MPEAMETOB,
IIPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJAEIUPOBAHUS PEAbHBIX CUTYyalluH,
UCCJIEIOBAHUSI IOCTPOCHHBIX MOJIeNIEH, HHTEPIIPETAIlUU MTOJIYYSHHBIX PE3yJIbTaTOB.

OCHOBHBIMU  COJEP)KATEIbHBIMU  JIMHUSIMU ~ y4yeOHOro Kkypca «l'eomerpusi»
B 10-11 «kmaccax sBiustorcsi: «lIpsiMple W TIIOCKOCTH B MPOCTPAHCTBEY,
«MmuororpanHukn», «Tena BpameHus», «BekTopsl U KOOpAMHATBI B IPOCTPAHCTBEY,
«/IBMIKEHHSI B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAaHTHBIX I'€OMETPUU Ha yriyOnéHHOM ypoBHe oOydenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXKaTelbHbIM JIMHUSAM Yy4eOHOro Kypca, a
(bopMHpOBaHUE JIOTUYECKUX YMEHUN paclpelesieTcs He TOJbKO MO COJAEPKATEIbHBIM
JUHUSM, HO U 1o rogam oOyuenus. Coxep:kaHue o0Opa3oBaHHs, COOTBETCTBYIOIIEE
OpeIMETHbIM  pe3yibTataM  ocBoeHus  @DexnepanbHOM  pabodyel  IporpamMmsl,
pacnpenenéHHbIM 10 rogaM OOy4YeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIHAIBHBIM  BompocaM  oOydaromuecs  oOpauainch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIaICHUE FEOMETPUYECKUMHU MTOHATUSIMU
YW HaBbIKAMHM [OCJIEIOBATEIbHO M TMOCTYMNATEIbHO, C COOJNIOACHUEM MPUHIIMIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX
MPEACTABICHUM OOYydYaloIIMXCA, pacmupsiss W yriyomsiss e€, o0pasys TpOoYHbIC
MHO>KECTBEHHBIE CBSI3U.

[lepexon kK U3y4eHHIO TEOMETPUU Ha YIiTyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh ycioBus 11 AuddepeHuuanum 00y4deHus, HOCTPOEHUS! MHIUBUY AJIbHBIX
o0pa3oBaTeNbHBIX MpOTrpaMM, OOECTEeUUTh YIIyOJIEHHOE HW3YyYeHHE TIeOMETPUUKAK
COCTaBJISIIONIEH yueOHOTO npenMera «MaTemaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS] MAaTEMATHKU C YYETOM
BbIOOpa Oynymiei mnpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOIUMU
npodeCCUOHATIEHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomeTpus» Ha yriayOJIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 waca (3 waca B Hemenwo), B 11 kmacce — 102 waca (3
yaca B HEJIEIH0).
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COJEP KXAHUE OBYUYEHUA

10 KJIIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUHM CTEPEOMETPUHU: aKCHUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECH,
IapajuleNIbHble M CKpeIIMBaromuecs npsmMsle. [Ipr3Haku CKpEIMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh NPSAMBIX WU IIOCKOCTEW B IPOCTPAHCTBE: MAPAJUIENbHBIE MPSAMBIEB
IIPOCTPAHCTBE, MAPAIUIEIBHOCTh TPEX MPSAMBIX, TAPATUIEIIBHOCTD MPSIMON U IIJIOCKOCTH.
[lapamnensHoe W IEHTpaAJbHOE MPOEKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHbBIC
CBOMCTBa MapaJieIbHOTO MNpOeKTUpoBaHusA. M3o0pakeHue Quryp B mHapaylieiabHOU
IIPOCKIMHU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMU
B IpocTpaHCTBE. IlapasuiesbHOCTh IIIIOCKOCTEN: MapaJUIeIbHbIE INIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPadAp, NapALICIENIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepneHAUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: TEPIECHAUKYJSPHBIE NPSMBIEB
IIPOCTPAHCTBE, MPSAMbBIC MAPAJIIEIBHBIE U NMEPIECHINKYJISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIIEHAUKYIJSIPHOCTU TMPSIMOM U IUIOCKOCTH, TEOPEMA O MHPSIMOW MNEPIEHIUKYIISPHOU
I0CKOCTH. OpTOroHampHOE NPOEKTHpOBaHME. [lepneHAMKYIsAp YW  HAKIOHHBIE:
PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT IMPSAMOM A0 IJIOCKOCTH, IPOCKIUSA
buryps Ha IIJIOCKOCTB. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPICHAUKYJISIPHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 TpEX NepreHANKYIApaX.

YTrael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U INIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JIMHEWHBIA yTOJ JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrorpaHHbie yribl. CBoiicTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIs TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Buapl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuka. [Ipuszma: n-yrompHas npusma,
npsiMasi M HaKJIOHHasT TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenurnen, npsSAMOYTOJIBHBIN MapauiesIenune ] u ero cBoctea. Kparuaiimume nmytu
Ha I[IOBEpPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbpHas nupamujaa, IpaBUIbHAsS U yCE€UEHHAs MUPAMUIIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAHHMKHU: IIpaBWJIbHAs MpHU3Ma M IpaBWIbHAA NUPAaMUA, [PABUIIbHAL
TpeyroJyibHasi MUpaMua U NMPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OI'PaHHUKAX: OKTadp, JOACKAYAP U UKOCADIP.

Boluucienue 31€eMEHTOB MHOTOTPaHHUKOB: pé€Opa, AuaroHanu, yribl. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIAlb OCHOBAHUI,
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TeopeMa 0 OOKOBOI NMOBEPXHOCTH MpsIMON npu3Msbl. [lnomans 60KoBOI MOBEPXHOCTH U
ITIOBEPXHOCTH IIPABUJILHOM NMUPAMUJIBI, TEOPEMA O ILUTONIAAN yCEUEHHON TUPaMU/IbI.

CuMmmeTpuss B OPOCTPAHCTBE.  OJJNEMEHTBI  CUMMETPUM  INPABHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE: CHUMMETpUS
napajielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIBHOU
MApPaMUJBIL.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, [JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€WCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0’KeHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynCiio. [IOHsATHE KOMIUIaHApHbBIE
BeKTOpHI. [Ipu3Hak komriuianapHoCTH TpEX BekTOpoB. [IpaBuno mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKkTOpaM. [IpssmMoyrosbHas
cucreMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKaasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsATHS: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAsI TOBEPXHOCTH, ChepraecKas
MOBEPXHOCTh, OOpa3ylomue TmoBepxHOCcTel. Tena BpallleHUs: MWIMHAP, KOHYC,
yceu€HHBI KOHYC, cepa, map. B3ammHoe pacnonokenue cdepsl M TIIOCKOCTH,
KacaTeJbHas IIIOCKOCTH K cpepe. M3o0paskeHue Ten BpalleHus Ha II0ckocTh. Pa3BépTka
UIMHApa U Konyca. CumMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napajuenenunena u ciuenctsus u3 He€. OO0bEM NpsMOW W HAKJIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U MapoBOTrO CErMEeHTa.

KomOuHatuu Ten BpaliieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrimcanHasi B IUIUHID,
oIvcaHHas okoJio unuHapa. [lepeceuenne cdepsnl u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [oHsATHE MHOTrOTpaHHUKA, OMUCAHHOTO OKOJO chephl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Tmomaaer MOBEPXHOCTU UIUHIPA, KOHYCa, IToIaab chepsl u e€ yacteid. [TogoOue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOMOOHBIX (GUTYP.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad Ha  TJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedeHW MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEUYCHHS IHJIMHIPA
(mapayuieaTbHO W TIEPIEHIUKYJISIPHO OCH), CEUeHUS KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEPIIUHY), CEUCHHUsS IIapa, METOJbI MOCTPOCHHS CEUEHUN: METO]
CJIEJIOB, METOJl BHYTPEHHETO NMPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTtBe. Onepauuy Haj BeKTOpamu. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsmoyronpHas cuctema KOOpJIWHAT
B nipocTpancTBe. Koopaunate! BekTopa. Pasnoxxenue Bekropa o 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/a4.

J{BMKEeHUS B IPOCTPAHCTBE

JBwxenus npoctpancTBa. Otobpaxkenus. /[BimkeHus u paBeHCTBO duryp. O0mme
CBOWMCTBA JBWKCHUWA. BuAbl JNBWKEHWUN: NapaUIeIbHbIA NEPEHOC, LEHTpAJbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca oOydaromuiicss Hay4YuTCs:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPU PEIICHUN
3aJlay ¥ POBEJICHUHU MaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJacCu(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJIacCU(PUITMPOBATh MHOTOTPAaHHUKH, BEIOMpPAst OCHOBAHUS JTsI KITaCCU(UKAIIHH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NapaJIIeIbHOE, IEHTPAIBHOE i OPTOTOHATBHOE TIPOSKTHPOBAHNE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATH H300paxeHus: (GUryp Ha TIOCKOCTH;

CTPOUTh CCUYCHHSI MHOTOTPAHHWKOB pa3IMYHBIMH METOJaMH, BBITOJTHSITH
(BBIHOCHBIE) TIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIOMIAMA TOBEPXHOCTEH MHOTOIPAHHUKOB (TpuU3Ma, NUPAMHIA),
TCOMETPUYCCKUX TEJI C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTIEPUPOBATH TMOHATUSIMHU: CHMMETPHUSI B TMPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (UTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS HAJl BEKTOPAMH,

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
T€OMETPUYECKUX  BEJIMYHMH, TPUMEHSS W3BECTHBIE METOJAbl TMPU  PEIICHUHU
MaTEeMaTHYECKHUX 3a7a4 MOBBIIIIEHHOTO M BRICOKOT'O YPOBHS CIIOHOCTH,
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OPUMEHSATh  MPOCTEHIMEe  MOpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1a4;

W3BJICKaTh,  MPEOOPa3OBBIBATH u HMHTEPIPETUPOBATH uH()OpMaI00
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpPEACTABICHHYIO Ha 4YepTekax u
pUCYHKaX;

OPUMEHATh TOJIYYCHHbIC 3HAHUS Ha MpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYEHHBIC TMOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYaIIMH Ha
S3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
r€OMETPUYECKUX MOHATUM U TEOpEM, anmnapara ajareopsbl, peraTh NpakTHUECKUE 3aauu,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEITUUHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTallax pa3BUTHUSI T€OMETPUU KaK COCTaBHOMU
yacTH (pyH/IaMEHTA Pa3BUTHUSI TEXHOJIOTHUH.

K konity 11 kiiacca o0yyaroniuiics Hay4YuTCs:

CBOOOJTHO OMIEPUPOBATH MOHSITHUIMU, CBSI3aHHBIMU C IIWJIMHIPUYECKOM, KOHUYECKON
U CpepUUYECKOI TOBEPXHOCTIMH, OOBICHATH CIIOCOOBI MOJTyUEHUS;

OTIEpUPOBATH TOHITHSIMH, CBI3aHHBIMH C TEJIAMU BPAIIICHUS: IIJTHHIAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tena BpalleHus (IMIMHP, KOHYC, cepa U 1map) U oObACHITH
CIIOCOOBI MOTYUYEHUs TEJ BPAIllCHHUS,

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE Chephl U INIOCKOCTH;

BBIYKCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs, 00bEMBI U
TJIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIEHUS, T'€OMETPUUYECKUX TEeJIC
npuMeHeHueM Gpopmyit;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAITUSIMU TEJI BpAILIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BIUCaHHAsI B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIYHCIIATh COOTHONICHHUS MEXIy IUIOMAAsIMU TOBEPXHOCTEH u 00BbEMaMu
IMOJOOHBIX TET;

MU300pakaTh U3ydaeMble (DUTYpBI, BHITIOJHATH (BBIHOCHBIEC) IUIOCKHUE UYEPTEXKH U3
PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell

BpAILICHUS,

U3BJICKaTh,  WHTEPIPETUPOBATH u npeoOpa3oBhIBATh uHdopmaIuoo
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TPEACTABICHHYIO Ha 4YepTekax U
PUCYHKAX;

CcBOOO/IHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATDH OIEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

pemiaTh T€OMETPUYECKHE 3aJauyd Ha BBIUHUCIEHUE YIJIOB MEXKIY HIPSIMBIMH U
IJIOCKOCTSIMHM, BBIYMCJIIEHUE PpACCTOSHUM OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM, Ha
PUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHHH;
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CBOOOIHO OIEpPUPOBATH MOHITHUSMHU, CBI3AaHHBIMHU C JBU)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJTHATh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
MEPEHOCE, [EHTPATbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
PSIMOMA, peoOpa30BaHMS TIOI00MS;

CTPOUTHh CEYEHUSI MHOIOTPAHHUKOB W TEJI BpalICHMS: CEUCHUSA MWIMHIpa
(mapayieTbHO M MEPIEHIUKYJIIPHO OCH), CEYSHHUS KOHYca (MapajieIbHOE OCHOBAHHUIO U
MIPOXOJIsIIee Yepe3 BEPIIMHY ), CEUCHHUS I1apa;

HCII0JIb30BaTh METO/Ibl MIOCTPOCHUSI CEUEHU: METO/I CIIe/I0B, METOJ BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeoOMeTpuueckue (HaKThl JJIs PEIICHUS CTEPEOMETPUYECKHX 3ajad,
MPEIOJaraloMXx HECKOJIbKO I1aroB PEIICHUs, €CJIU YCIOBUS NPUMEHEHUS 3aJIaHbIB
SBHOM U HEABHOU (opme;

peliaTh 3aJa4d Ha J0Ka3aTelIbCTBO MAaTEeMaTUYECKUX OTHOIIEHWW W HaXOXKICHUE
reOMETPUYECKUX BEJINYUUH;

MPUMEHATH MPOTrPpaMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIpY PEIICHUN CTEPEOMETPUUECKUX 3a/aY;

IPUMEHATh TOJIYyYCHHBbIC 3HAHUS HA TPAKTHUKE: CpaBHUBATh, AHAJIU3UPOBATH U
OIICHUBATh PCAIbHBIC CUTYAIIMHU, TPUMEHATh U3YUYEHHbIE TTOHSATHUSI, TEOPEMbI, CBOWCTBA
B IIPOIlECCE€ TOMCKa pelIeHus MaTeMaTHUYeCKd C(QOopMyIupoBaHHON MPOOJIEMBI,
MOJICIIMPOBAaTh PEAJbHBIE CUTYyallud HA SI3bIKE T€OMETPUM, UCCIIENOBATH MOCTPOCHHBIC
MOJIEIM C HUCTOJIb30BAHUEM T€OMETPUUYECKUX TMOHSITHUH M TeopeM, armapara aireopsl,
pelaTh NPakKTUYECKUE 3aa4M, CBSI3aHHBIE C HAXO0XKIECHUEM I€OMETPUUECKUX BEITUYNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I€OMETPUU KaK COCTAaBHOM
yacTu (pyHIaMeHTa pa3BUTHUSI TEXHOJIOTHUH.
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10 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUBI JIEITEITHHOCTA
OcHOBHOE coiep)KaHUE
pazzena (TeMbl) Kypca 4acoB y4ammxcst
BreneHue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIC OnpenensiTe MI0CKOCTh KaK GUrypy,

burypsi.
[TonsiTHA cTEepeOMETpUH: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKEHUs

Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX
OpSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[lonsTus: nepecekaromuecs MmIoCKOCTH,
nepeceKarouecs mpsiMasi U TNIOCKOCTb;
HOJIyTIPOCTPAHCTBO.

MHoTrOorpaHHUKY, H300paKeHue
IIPOCTEUIITUX MPOCTPAHCTBECHHBIX
buryp, HeCyIIECTBYIOITNX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEJICTBUS U3 HUX.

CriocoOpbl 3a1aHUs IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus MPSAMBIX U TNIOCKOCTEH.
Ceuenus. M3o00paxeHre ceueHUit

B KOTOPOU BBIMOJHAETCS TUIAHUMETPHSL.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCUOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HcaIU3aIel KOTOPBIX
SIBJISIFOTCSI aKCOMBI TE€OMETPUHU.
N3yuarh, NpUMEHSTH NPUHIIUIIBI
MOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUECHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOSKTUPOBAHUS, METOJ]
MEPEHOCA CEKYIIEN ITOCKOCTH.
Pemiats crepeoMeTpruyecKue 3a1a4u:
Ha OMpeJeieHre BUAa CEUCHUS U
HaX0JICHUE €ro IJIOIIAIHN.
AKTyanu3upoBath (GaKThl U METOJIbI
MJITAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTUH.

Hcnonb30BaTh MpU pelICHUH 33724
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nupamMubl, Kyoa v IpU3Mbl, KOTOPBIE
MPOXOJIAT uepe3 ux peéopa.
N3o00paskenre nepeceveHus
MOJIyYEHHBIX IIOCKOCTEH.
PackpaiivBanue mocTpOEHHbBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB i1 HOCTPOECHUS
ceueHnid. CBOMCTBA NEPECECUECHUN
MpSMBIX U TI0cKOCTer. [locTpoenue
CEYEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IaroB
OCTPOEHHUS.

[ToBTOpEHNE TUIAHUMETPUMU.

TeopeMa 0 MpoONOpUHOHATBHBIX
otpeskax. [logoOue TpeyroasHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Hctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIeIyIoIKUe MIIaHUMETpUYecKre haKkThl
Y METOJBI:

Teopembl Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHHS OTpE3Ka

Ha N paBHBIX yacTen. Teopema
Menenas.

PaBHOOCAPEHHBIN TPEYTOJIbHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN JIMHUHU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojibHuka. CBOMCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.
[TomyuaTh npencraBieHus 00
OCHOBHBIX ATaIlax Pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHUS TEXHOJIOTUI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaromuecs
npsimele. [Ipru3Haky ckpemmBaromuxcs
IPSIMBIX.

[TapannenbHble npsiMble

Knaccuduimposats B3auMHOe
pacmosoKeHNe MPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPYSI
PUCYHKAMH U TIPUBOJISI IPUMEPHI
W3 peabHOU KU3HMU.
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B IIpOCTpaHCcTBE. Teopema

0 CYILIECTBOBAHUHU U €IMHCTBEHHOCTH
NpAMOM MapaJICIbHON JaHHOU
MPSIMOU, MTPOXOJAILEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKalIel

HAa IAHHOW MPSIMOM.

JleMMa 0 TiepeceueHUN MapaIeIbHbIX
MPSIMBIX ITOCKOCTHIO. [TapaiensHOCTD
TpEX NpsAMBIX. Teopema o TpEx
MAPAIUICIIBHBIX MPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapannenbHOE IPOECKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MAPAJIIEITBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX QUTYp B apaIeIbHON
MPOEKIIUH.

[lenTpanpHas mpoOEKLMUSI.

VYrois ¢ COHanpaBIEHHBIMU CTOPOHAMM.
Yron Mex1y npsMbIMHU.

3aaun Ha JOKa3aTEILCTBO U
UCCIIEJOBAHNE, CBS3AHHBIC

C pacrojI0KEHUEM IPSIMbIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOU, TIPOXOAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)Kale Ha IPYror MpsIMO; JIEMMY

0 MEPECEUEHUH TIIIOCKOCTH JBYMS
MApAJIICITBHBIMU MIPSAMBIMU;, TEOPEMY

0 TPEX MAPAIUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPSAMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS IPSIMBIX.
Jloka3bIBaTh TEOpPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSCHSITH, UYTO HA3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
IIPOEKTUPOBAHUEM U KaK BBITIOJIHSIECTCS
MPOEKTUPOBAHKUE PUTYP HA TIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajjI€IbHOIO
MPOEKTUPOBAHMUSL.

N300pakath B mapauieIbHON
MIPOEKLINU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewars crepeomeTprueckue 3aaauu
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh MOKa3aTeNbHbBIE

pacCy KJIeHUs NPU pELICHUN
Tr€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLIEHUBATh YTBEPKICHUS C LEIbIO
BBISIBJICHHSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MoaenupoBaTh peaabHbIC CUTYaINH,
CBSI3aHHBIE CO B3aUMHBIM
pacroIoKEeHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPUU.
HcenenoBarh MOCTPOCHHBIE MOJIETN
C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MOHSATUH U TEOPEM, anmnapara ajareopsl,
IU(PPOBBIX PECYPCOB.

[lony4ats npeacraBiieHHUE

O LIEHTPaJIbHOM NPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MIEPCTICKTHBBI

[TapanneabHOCTh MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBOMCTBA MapallIeIbHOCTH

Knaccudummposarts B3auMHoe
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIME IIPUMEPHI
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HpﬂMOﬁ U IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCJICHHUEC U JOKA3aTCIbCTBO,
CBA3aHHBIC C ITapaJJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoeHue ceueHuns, NPOXOIAIIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICIIBHOTO APYTOX MPSIMOM.
Pacuér otnomienuii. [lapannensHas
IPOEKIUS, IPUMEHEHUE

JUTSI IOCTPOEHHUS CeYeHUH Kyoa

U Tapajuielienunesa.

CaoicTBa napasuiesenuneaa u npu3Mal.

[TapamnensHble mockocTH. IlprusHaku
MapaJJICIbHOCTH ABYX IJIOCKOCTEM.
Teopema 0 mapasuiesbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
IIPUHAJIEKAITYIO JaHHOU MNIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTE:
0 MapaJyIeIbHOCTH MPSIMBIX
IepecevyeHrs NPU NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY NapaJJICIbHBIMU

U3 pEAIbHOW KU3HH.
@opMyIMpPOBATh ONPEAECIICHUE
MapajuieNIbHBIX IPSIMOM U ITOCKOCTH.
Jloka3pIBaTh MpU3HAK

0 MMapaJUIENIbHOCTHU NPSIMON U
IIJIOCKOCTH; CBOMCTBA MapAJIIEIbHOCTH
IPSIMOU U TUIOCKOCTH.

Pewrats crepeoMeTpudecKkue 3a1aun
BBIYMCJIEHUA U I0KA3aTEIbCTBO,
CBS3aHHBIE C [1APAIIICIIBHOCTBIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npaktuyeckue 3a1adu

Ha ITIOCTPOCHUE CEUEHUN Ha YepTe)Kax
TeTpa’apa v napajieaenuIea.
Pewiars crepeoMeTpuyueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKU KOPPEKTHBIE
JIOKA3aTEJIbHBIE PACCYKICHUS

IIPU PEIICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IJIOCKOCTEH.

CpaBHUBATH U aHATTU3UPOBATH
peanbHbIE CUTYalluH, CBS3aHHBIE

C MapaJUIEIbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B MMPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpﬁIMOI?I
C AByMs HapalJICIIbHBIMHA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYalluU,
CBA3AHHBIC C ITAPaAJIJICIIbHOCTBIO
HpﬂMOﬁ " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3bIKC T'COMCTPUN

[lepneHANKYISIPHOCTH
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienienumnena. Beraucienue ajimH
OTPE3KOB B KyO€ U MPSIMOYTOJILHOM
napajuieernumnese.
[leprieHIMKYISAPHOCTH NPSIMOM U
10CKOCTH. [Ipr3Hak
NEePHEHIUKYJIIPHOCTH MPSMOU 1
IJIOCKOCTHU. Teopema o CyIlecTBOBaHUN
Y €IMHCTBEHHOCTH MPSIMOU,
IIPOXOSIIEN YEPE3 TOUKY
MPOCTPAHCTBA U MEPIIECHANKYISIPHOM
K IIOCKOCTH. [1nockocTu u
NEPIEHIUKYJIIPHBIE UM MpsAMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsIp U HAKJIOHHAS.
[TocTpoenue nepnenauKyspa

Y3 TOYKH HA IPSIMYIO.

Teopema 0 TpEX NEepHIEHANKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBaTh (PaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
DopMyIUPOBATH OIIPEACIICHHUS:
MEPIICHAUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPECICHUE MTPAMOI,
MEPIIECHAUKYJISIPHON K MIIOCKOCTH.
Jloka3bIBaTh: JIeMMY

0 MEPIECHANKYISIPHOCTH JABYX
MapasuieNIbHbIX MPSMBIX K TPEThEU
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MapAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAXKAIOILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
U TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAaHUM U €JUHCTBEHHOCTHU
PAMOM, TPOXOIAIIEN YEPE3 TAHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMN
IIJIOCKOCTH.

N300pakath B3aMMHO
MEPIEHAUKYJIISIPHBIE IPAMYIO
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VYT0J1 MeXIy CKpPEIUBAOLIIUMUCS
npsMbIMU. [louck nepneHIuKyJIIpHbIX
MPSIMBIX ¢ TOMOILBIO
MEPIEHANKYJISIPHBIX IITIOCKOCTEN
OpTOroHasIbHOE NPOEKTUPOBAHNE.
[Toctpoenue ceuenuit Ky0a, MIPU3MBI,
IPaBUIBHOW MUPAMUJIBI C IOMOIIBIO
OPTOTOHAJIBHOU MPOEKIIMH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. [TnockocTu
CUMMETPUI B MHOTOTpaHHHUKAX.
IIpu3HaK nepneHIuKyJJIIpHOCTH
PSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cumMmetpuu. [IpaBunbHbie
MHOTOIPaHHHUKHU

Pacuér paccrosgauii OT TOUKH

710 TII0CKOCTH. CrOCOOBI OITyCTUTh
NEPHEHANKYJIAPBI: CAMMETPHSL, CABUT
TOYKH I10 AapaJUIEIIbHON MPSMOMU.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUAN

Y TUIOCKOCTb.
DopMyJIMPOBATH CBOKMCTBO
MEPIIEHIUKYJISIPA IO OTHOIIEHUIO

K IIOCKOCTH.

[Tony4yars npecTaBieHUE O 3HAYCHUH
NEPIeHIUKYIIApa IS APYTHX o0nacTei
Hayku ((pu3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYJSIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYJIIpaX U TEOPEMY
oOpaTHyIO TeopeMe 0 TPEX
NEPIEHANKYIIApaX.

[lony4ats npeacraBiieHHUE

00 OPTOTrOHATBLHOM MTPOCKTUPOBAHHH.
Jloka3pIBaTh TEOPEMY O MPOEKUUHU
TOYKHU Ha NPSIMYIO.

Pemate crepeomMeTpuyecKue 3a1aud,
CBSI3aHHBIE C TIEPIICHIUKYJIIPHOCTHIO
MIPSAMOM U INIOCKOCTH.

Pewats npukinaaHsie 3agauu,
CBSI3aHHBIEC C HAXOXKJECHUEM
r€OMETPUYECKHUX BEJINYHH.
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Pemate crepeomeTpuueckue 3a1auu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITOCTPOECHUEM MTPOEKIIMHM.

CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.
AHanM3upoBaTh U MOACIUPOBATH

HAa SI3bIKE€ TEOMETPUU PEAIbHBIC
CUTYyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTHIO IPSIMOU U
IIJIOCKOCTH; UCCIIE0BATh IIOCTPOCHHBIE
MOJEJIH, B TOM YUCIIE U

C UCIOJIb30BaHUEM armapara aareopbl

VYTbl U pacCTOSAHUSA

16

IToBTOpEHHUE: Yyroa Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEMa KOCHHYCOB.

[ToBTOpEHHUE: yron Mexay
CKPEILHBAOIIUMUCS ITPAMBIMU

B IIPOCTPAHCTBE. I eoMeTpruueckue
METO/bl BBIYUCIICHUS YTJa MEXIY
IIPSIMBIMU B MHOTOT'PaHHUKAX.

AKTyanmu3upoBaTh (PaKThl U METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
DopMyIUpPOBATH ONIPEAECICHUE
JBYTPaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO yTJa.
KnaccuduimpoBath 1ByrpaHHbIE YTIbl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOTO YyTJIa.
[leprieHAMKYASIPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [Ipusnak
MEPIEHAUKYIJISIPHOCTHU TIOCKOCTEN;
T€O-peMa O IPSIMOU MEPECECUCHUS JBYX
IJTIOCKOCTEN MEPHEHIUKYISPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTONBHBIN TapalIeIeNIen;
KyO; U3MepeHusl, CBONCTBA
MPSMOYTOJIBHOTO MapaJIJIEIEIUIIE A,
Teopema 0 nuaroHanm NpsIMOYrOJIbLHOTO
napajuyIeeIuInea u CIIeICTBUE U3 HEE.
CrepeoMeTpuueCKHUE U IPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PaCIOI0KEHUEM MPSMBIX U IIIOCKOCTH.
[ToBTOpEHNE: CKPEIIMBAKOIIAECS
npsiMbIE, MapAIIIEIbHBIE INIOCKOCTH

B CTaH/IAPTHHIX MHOTOIpaHHUKAX.
[Tapa nmapanienbHbIX IIOCKOCTEH

Ha CKPEIIUBAOIINXCS MPSIMBIX,
PaCCTOSTHUE MEXKIY
CKPEIIHUBAIOIIUMUCS MPSAMBIMU

B IIPOCTBIX CUTYaIIUSIX.

Onyckanue nepnesauKyasipos,

@opMyIMpPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIAPHBIX MIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIICHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

@opMyIMpPOBATH CIEIACTBHE

(U3 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHIUKYJIIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS BE
MJIOCKOCTH, 3TU MJIOCKOCTSM.
JloKa3bIBaTh YTBEPKIACHUS O €r0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 HE€ 0 JUAroHaJsaX MpsIMOYTOJIBHOTO
napajuienenuneaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIONb3YS
IJIaHUMETPUUECKUE (PaKThl U METOABI.
[IpoBOIUTH JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKAECHUS TIPH
pELIeHUH TeOMETPUUECKHUX 3a/1ad,
CBSI3aHHBIX C IEPIEHANKYISIPHOCTHIO
IIJIOCKOCTEN.

AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE T€OMETPUH PeaTbHbIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKU; NPSIMOM; TNIOCKOCTH.
Brrunciienue paccTossTHUN MEXKITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

C MMOMOILBIO NEPIEHANKYIAPHOIN
TTIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBEeHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema IMudaropa, Teopemsl
KOCUHYCOB U CUHYCOB

IUISl TPEXTPAHHOTO yTriia. JJIE€MEHTBI
chepuueckoit TeOMETPHH:
reoe3MYEeCKUe JMHUM Ha 3eMJie

C IEPIIEHAUKYIISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIH30BAHUEM
anmapara anreOpsbl.

Pemats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJICHHEM
Te€OMETPUYCCKUX BEITMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimMast u HaKIOHHAS
npu3Msbl. [IpaBunbHas nmpusma.
[Ipsimont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesaenunes, Kyo.

Brinmykisie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

PaboTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHHU.

AHaIM3UPOBATH PELICHUE 3a0aUH.
Pucosars BbIITyKJIbIE MHOTOTPAaHHUKH
C 3aJITaHHBIMHU CBOMCTBaMU;
BOCCTAHAaBJIMBAThL OOIUN BU
BBIIMTYKJIOTO MHOTOIPaHHUKA T10 IBYM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTp BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM SHJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MTOJTYy4YECHUS
pe3yibTaTa Ipu BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [lmaHupoBath
MIOCTPOCHUE MPABUIIbHBIX
MHOTOTPaHHHMKOB Ha MTOBEPXHOCTX
JPYTUX IPABUIIbHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsaTHE BEKTOpA HA TIOCKOCTH

U B POCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, PABUIIO
napajuiesienunea, YMHOXKEHHUE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHUE BEKTOpa

1o 0a3ucy Tpéx BEKTOPOB, HE JIEHKAITUX
B OTHOU IIJIOCKOCTH.

CkansipHoe TpOU3BEICHUE,
BBIYUCJICHUE yTJIa MEXKy BEKTOpamMu

B IIPOCTPAHCTBE.

[Ipocreiiue 3a1aun ¢ BEKTOpamMu

AKTyanu3upoBath (GaKThl U METOIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B POCTPAHCTBE;
KOMILJIAaHAPHBIE BEKTOPHI. [[prBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBaurBaTh MpaBuJia BHIMOJIHEHUS
JNEUCTBUU CIIOKEHHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MpH3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKECHUHU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILUIAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
U CUCTEMAaTH3alus 3HAaHUHU

O0o61aronee NTOBTOPEHUE MOHITUH
Y METOJIOB Kypca r€OMETPUH

10 kmacca, cucreMaTH3alys 3HAHUH.
Hctopus pa3BuTHs cTepeoMeTpUH Kak
HAyKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

Pemath crepeoMeTprueckue 3aaaun
HAa JI0OKA3aTeIbCTBO MATEMATUYECKUX
OTHOIIICHUH, HAXOXKICHUE
reOMETPUUYECKUX BEIIMYMH (IJIMH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcnonb30Bath MpH pelICHUN
CTEpEOMETPUUECKHUX 3a]1a4
TUTAHUMETPUYECKUE (PaKThl © METOIBI.
[TpoBOIUTH TOTHUECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIC PaCCyKICHHS

IIPU PEIICHUU CTEPEOMETPHUIECKIX U
TUTAHUMETPUYECKUX 3a/1ad.
CpaBHUBATH M aHATTU3UPOBATH
peanbHbIe CUTYalluu U BBISBIIATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
S3BIKE TECOMETPHH.

MozenupoBaTh peasbHy0 CUTYAIHIO
Ha SI3bIKE TEOMETPUU U HCCIIET0BAThH
MOCTPOEHHBIE MOJIEINIU, B TOM YHCIIE U
C MICTIOJIb30BaHUEM arllapara ajareopsi.
Hcnonb30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI IIPH PEIICHUH 3a]1aY.
[Tomydats mpeacTaBIeHNE O TEOMETPUHU
KaK 0 pa3BUBAIONICIICS HAyKe,
HCCIIENYIOLEN OKPYKArOIIUN MUD,
CBSI3aHHOW C peaIbHBIMU O0BEKTAMH,
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IIOMOTaIOLIEN PEIIUTh pEealIbHbIE
JKA3HEHHBIE CUTYallUH O POJIU
CTEPEOMETPUH B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.

Hcnonb3oBaTh HU(POBBIE PECYPCHI

I/ICCJ'ICI[OBaTB IIOCTPOCHHBLIC MOJICIIN.

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KJIACC
Hassanne KommuecTBo OCHOBHBIE BUIBI IEITEILHOCTA
OcHOBHOE coziepKaHue
pazzena (TeMbl) Kypca 4acoB yYaImxcs
AHanuTU4ecKasi reoMeTpus 15 [ToBTOpEHUE: KOOPIUHATHI BEKTOPA AKTyanu3upoBaTh (HaKThl U METOBI

Ha MJIOCKOCTHU U B TPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMON,
MIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
Bekropnoe npoussenenue. JInneiinpie
HEPABEHCTBA, JUHEUHOE
pOrpaMMHPOBAHUE.

AHaIUTAYECKUE METOJIbI pPacyéra
yIJla MEXK]ly PSIMBIMH U TUIOCKOCTSIMH
B MHOTOrpanHukax. ®opmyia
pacCTOSIHUS OT TOYKH J0 MIIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosaHuii OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbLHOMN
npaMu/ie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJWHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOXEHHS U €ro CBOMCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTUHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BOAUTH ypaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JIO TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA Y BEKTOPHBIA METOIBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPY PEIICHUU T€OMETPUUYECKUX 3a]1a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIWHATHOT'O METO/A.
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AHanM3upoBaTh U MOJICIIUPOBAThH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOPJIMHATAMHU.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
armapara anreopsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOTrPaAMMBI.

3HaKOMUTKCS C UICTOPUEH pa3BUTHUSA
MaTEeMaTHUKH

[ToBTOpEHue, 006001IeHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

CedeHunss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
[IEPECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
IapajuIesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTIIbl MEXIY
CKPEILLUBAIOIIAMHUCS MTPSIMBIMH.
IleprieH MKy IsIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPIEHANKYJIAPHBIX INIOCKOCTEN U
PSAMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIECHANKYJIAPaX, BBIYUCICHUS JUIMH

CtpouTs ceueHusl.

Pemrats crepeoMmeTpuueckue 3agadn
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKUX BEJIMUUH (JJTHH,
YTJIOB, IUTOMIaAei, 00ObEMOB).
Hcnonw30BaTh npu peieHnu
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUuueckue (hakThl U METOIBI.
[TpoBOANTE TOTMYECKU KOPPEKTHHIC
JIOKA3aTEIbHBIC PACCYKICHUS

IIPU PEIICHUHN CTEPEOMETPUUECKUX
3aj1ad4.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUIS TUTOIAZIEH, COOOpaskeHUs
og00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKORB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

peabHbIE CUTYaIluU U BBISBIISATH
BO3MOYKHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TEOMETPUHU.

MopenupoBaTh peaibHYIO0 CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEAOBATh
MOCTPOCHHBIE MOJIENU, B TOM YUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aJIF€6pI>I.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCHICHUU 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaadn

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpuyuecKHE 3a71a4u,
CBSA3aHHBIE C 00BEMOM
IPsIMOYTOJIBHOTO MapasuiesenuIe/a.
[TpuknagHbie 3aa4u, CBI3aHHBIC

C BBIUUCIIEHUEM 00bEMA
IPSIMOYTOJILHOTO MapasuiesenuIie/a.
O0BEM TIPSIMOIA TPU3MBI.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU MTPU3MBI.

CB00OHO ONEpPUPOBATH MOHATUSIMU:
00BEM Tena, 00bEM MPSIMOYTOIBHOIO
napajieenuneaa.

@opMyJIMpOBAaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJIHOTO MapajulelIeuIIe A,
CIIEJCTBUSA U3 HEE.

Pa3zpesaTts MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pemates cTepeoMerpuueckue 3aauu,
CBSI3aHHBIE C BBIYHMCIEHUEM 00bEMa
IPSIMOYTOJIBHOTO NapaJljIeenunena,
PU3MBI.

CpaBHMBaTh ¥ aHAIU3UPOBATH
YTBEPKJICHHUS C LIENbIO BBISIBICHUSA
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Brruucnenne o06EMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHo1ieHre 00beMOB TUPAMU]L

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C 00BEMAMU HAKJIOHHOM
IIPU3MBI, TUPAMUIBI.

[IpuknaaHbie 3a7a4u 110 TEME
«OOBEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Tpumenenue o0bEMOB. Brruncnenue
pacCTOSIHUS A0 IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
AHanM3UpoBaTh U MOJICIIUPOBAThH

Ha SI3bIKE TE€OMETPUU pPEeaIbHbIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
IPSIMOYTOJILHOTO MapasuiesienuIiea,
IPU3MBI, TUPAMHUJIBI.

HccnenoBath NOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO MHTETPATIBHYIO
dbopmyity JUIsl BEIYUCICHUSI 00bEMOB
Te.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOW TPU3MBbI Ha TIPUMEPE
TPEYrOJbHON MPU3MBI U

IUIS1 IPOU3BOJIBHOM IPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeuEHHOM MUpPaMU/IbI.
BriBouTh (hOopMyITy J71s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Tena BpaieHus

24

[unuaapuyeckas MoBEpXHOCTb,
oOpasyroliye UIHHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OTIEpUPOBATH TOHITHUSIMHU:
IMJTMHIPUYCCKAs TTIOBEPXHOCTD,
muHap. U3yyaTts cnocoOsl
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Humunaap. [IpssmMoi KpyroBoi
munHap. [lnomans noBepXHOCTH
UIMHPA.

Konnueckast HoBepXHOCTb,
o0pasyrole KOHUIEeCKO
noBepxHocTu. Konyc. CeueHnue kKoHyca
IJIOCKOCTBIO, TapajuieIbHON
IIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpruecKkue 3a1a4n

Ha JJ0Ka3aTeIbCTBO U BBIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyCa.

[IpuknanHbie 3a1a4u, CBA3aHHbIC

C IUJIUHAPOM.

Cdepa u miap.

[Tepeceuenue cdepnl u mapa

¢ iockocThio. Kacanue mapa u
chepsbl I0CKOCTRIO. By u
M300paKEeHHE 1apa.

VYpaBuaenue chepsl. [Lnomans chephl u
e€ Jacreu.

CummeTtpus cepsl 1 mapa.

MOJYYEHHUS HAITMHIPUYECKOU
MOBEPXHOCTH, [IUIMHAPA.
N3o0pakaTh HMIIMHIP U €r0 CEUCHUS
IIJIOCKOCTBIO.

CB00OOAHO ONEpUPOBATH TOHATUSIMHU:
KOHHMYECKask OBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHHUS] KOHUYECKOM MOBEPXHOCTH,
KOHYyca.

N300pakaTh KOHYC U €ro CeYeHUs
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, NEPHEHAUKYIISIPHON

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH Te
BpaneHus. Pemare
CTEPEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIC
C TeJaMU BpaIllEHUSs, HAXOXKICHUEM
omaa OOKOBOM U TTOJIHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUIA.
Hcnonb30Bath Mpu penieHuu 3aaau
TUTAaHUMETpHUUIECKHE (PaKThl U METO/IBI.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKIECHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUU
MJI0CKOCTBIO.

[Ipuxnanueie 3aa4u, CBSI3aHHBIC
co cepoil u mapom.

[ToBTOpEHNE: OKPYKHOCTH

Ha TJIOCKOCTH, BBIUUCICHUS

B OKPY’>KHOCTH, CTaHIapTHBIC
noo0usl.

Pasznuunpie komMOuHAIMY TEI
BpAIllEHUs | MHOTOTPaHHUKOB.
3anaun o Teme «Tena u MOBEpXHOCTH
BpAICHU

AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U WIUHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanmu3upoBaTh (DaKThl 1 METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OOAHO ONIEpUPOBATH TOHATUAMMU:
cdepa u map, UeHTp, paguyc, TUaAMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE pacoioKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpOBaATH ONPEICIICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIOCKOCTH.
BriBouTh (hOopMyITy J71s1 BEIYUCIICHUS
riomaau cepsl yepes3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBs3aHHBIE cO c(hepoil U mapoM,
HaXO0XKJICHUEM ILIomaau cepsl u eé
yacTeil, MOCTPOCHUEM CeueHui chepsl
U 11apa.
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AHanmm3upoBaTh U MOJEIUPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYAIlNH, CBSI3aHHBIE C IIapOM U
chepoti.

Pemrars npocTele 3a1aun, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npy penieHny 3aaad,
CBSI3aHHBIX CO cepoil u mapom,
IUTAaHUMETPpUUYECKUE (PaKThl U METO/BI.
Pemars crepeomeTpuueckre 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPAHHUKOB.

[IpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHAUKYJIIPHOCTHIO
IIJIOCKOCTEN.

AHanu3upoBaTh U MOJEIUPOBATH HA
A3bIKE TEOMETPUH PEATIbHBIC CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareOpsl
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[nomaam moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

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

Brruncienue 00bEMOB TEN

C MMOMOUIBIO ONPEAECTEHHOTO
uHrerpana. OobpEM KoHyca.

ITnomanu 60KOBOI U IMOJIHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TJTOIIAI IOBEPXHOCTEN TEJI.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 006 00wEMe trapa. [Tnomans
cdepnl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIIEHHEM 00BHEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
ceKTopa.

[IpuknagHbie 3a1a4m 11O TEME
«OOBEMEI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABIO ChEpHI.
CoOTHOIIEHUS MEXKTY TIJIOIIAISIMHU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OOAHO ONEpPUPOBATH MOHSATUSIMH:
00BEM Tena, TUIONIA b MOBEPXHOCTH.
®opMyIHpPOBaTH OCHOBHBIE CBOWMCTBA
00BbEMOB.

JlokaspIBaTh TEOpEeMbI: 00 00BEME
IWJIKMHIpa; 00 00BEME KOHYyca.
BriBoguTh (hOpMYIIBI 1JIT BEIYUCICHUS
00bEMa yCe4EHHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJIEIH,

B TOM YHCJIE ¥ C UCTIOJIb30BaHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEUKOH,
0 KJIACCHYECKUX Hepa3perIuMBbIX
3a/1ayax.

CB00OOAHO ONEepUPOBATH OHATUSIMMU:
IaPOBOM CETMEHT, IIAPOBOU CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CEerMeHTa, OCHOBAaHWE U BHICOTA
IIIapOBOTO CJIOS.

BriBouTE (hOpPMYITBI 71 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIaIu chepsl.
Jloka3wsIBaTh TeOpeMy 00 00bEME T1apa.
Pemate cTepeomerpuyeckue 3amau,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu mog00UH.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C BEIUYHUCIIEHHEM 00HEMOB
TEJ U TJIOMIAJEH TOBEPXHOCTEH

CErMEHTa, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEPHI.

CpaBHMBATH U aHAIU3UPOBATH
YTBEPKACHUS C LI€JIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaIuM3UpoOBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYAaIlUH, CBSI3aHHBIC C 00BEMOM
1iapa, mapoBOro CErMeHTa, IapOBOTO
CerMeHTa, IJIOIIabI0 CPepHl.
CB000IHO OTIEPUPOBATH OHSATHEM:
o00HBIE TeIa B MPOCTPAHCTBE.
Berauciisite 00bEMBI TE€J ¢ TOMOIILIO
OIIPEIEJIEHHOTO UHTErpala.

Pemats crepeoMeTpuueckue 3agauu,
CBSI3aHHBIC C COOTHOILLICHUSIMU MEXKITY
IJTOIAIMU TTIOBEPXHOCTEHN U
00BbEMaMHU TTOJOOHEBIX TE.
[IpoBOAUTE JIOTUUECKH KOPPEKTHBIE
JI0KA3aTEIbHBIE PACCYKICHUS

MU PEIIEHUU TEOMETPUYECKUX 3a/a4,
CBSI3aHHBIX C BBIYMCIICHUEM 00BHEMOB
TE€JI C TTIOMOILBIO OMPEIEIIEHHOTO
HMHTETpaJla, HAaXOXKJICHUEM
COOTHOUICHHS MEXKTY TUIOIIAAIMU
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MOBEPXHOCTEN U 00BEMaMU TI0T00HBIX
TE.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUH PEaJIbHBIC
CUTYaIlMH, CBsI3aHHBIC C 00bEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeJIbCTBO U HA HAXOXKJICHHE
r€OMETPUYECKUX BEJIMUUH

JBr>xkeHuUst

JIBM>KEHUS TPOCTPAHCTBA.
Otobpaxenusi. JIBuxeHus U
paBeHCcTBO uryp. O6mue cBoiicTBa
JIBUKCHUN. BUbl NBUKECHUN:
napasuiesIbHbIA IEPEeHOC, LIEHTPaJIbHAs
CUMMETpHS, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHUS

[IpumeHsTh NpaBUiia BBITIOJTHECHUS
JIEUCTBUU CIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonute k0OOpauHaThI BEKTOpA

B JJaHHOM 0a3KcCe U CTPOUTH BEKTOP
10 €ro KOOpANHATAM.

BcnomHUTE onipenenenne CKaasipHOTo
YMHOKEHUS U €r0 CBOMCTBA.
BpraucasaTs ¢ moMoIbo CKajJsspHOro
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPIIEHANKYJISIPHOCTh BEKTOPOB.
AHaAJIM3UPOBATH U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUUMHAMH.
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Hcrnonb30BaTh pu pelieHUH 3a1a4,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(haKThl U METOIBI.

CB00OIHO OTIEpPUPOBATH TOHITHSIMH:
0TOOpaKeHHE MPOCTPAHCTBA HA ceOs,
JBW)KEHUE TPOCTPAHCTBA;
IICHTpaJIbHAasl, OCeBasi M 3€pPKaIbHAS
CUMMETPHH, MTAPAJIIEIBbHBIN TEPEHOC;
PaBEHCTBO U Toj1001e Puryp.
Jloka3bpIBaTh YTBEPKIACHHS O TOM, YTO
IICHTpaJIbHAasl, OCeBas M 3epPKaIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBIITFOTCSI IBUKCHUSIME. BBITTOHATD
npeoOpa3oBaHus MOI00MS.
OnepupoBaTh NOHATUSIMU: TPSIMast U
chepa Ditnepa.

Pemath reomMmerpudeckne 3anaun

C MCIIOJIb30BAHUEM JIBHIKCHHIA.
Hcnonb30BaTh NpH pelICHAN 3a1a4
JBUKCHHSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001ICHNE
U CUCTEeMAaTH3alusl 3HaHUMN

17

O6o0maroiee NTOBTOPEHNE TOHATHH U
METOJIOB Kypca TeOMETPHUH
10-11 xiaccoB, cucTeMaTH3aIus

Pemats crepeomerpuueckue 3agauu
Ha J0Ka3aTeIbCTBO MaTEMaTHUECKUX
OTHOIIICHUM, HAXO0XKJICHUE
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

reOMETPUUECKUX BEIUYUH (IUIMH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonp30Bath Npu pelieHnN
CTEPEOMETPUUECKUX 3a]1a4
IUTaHUMETpHYECKUEe (HaKThI

U METO/BI.

[TpoBOANTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKACHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATH
peasibHbIe CUTYallUH U BBISBIATH
BO3MOYKHOCTb €€ MOJEJIIMPOBAHU
Ha SI3bIKE TEOMETPHUH.
MoienupoBath peaibHYyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[Tosyyats npencTaBiIeHUE O FEOMETPUU

KAaK O pa3BHUBAIOILIECHUCS HAyKeE,
VCCIIEAYIOIIEH OKPYKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0BEKTaAMU,
IIOMOTAIOILIEN PEINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLUH O POJIU
CTEPEOMETPHUH B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBISETCA
POAOHKEHUEM U Pa3BUTUEM OJJHOMMEHHOT0 Y4eOHOT0 Kypca yriayOnIEHHOTO YpOBHS Ha
YpOBHE cpeaHero oOumiero oOpa3oBaHus. YueOHBIH Kypc IpeIHa3HayeH s
(dopMupoBaHUs y 00y4arOIUXCSl CTATUCTUUECKOM KYJIBTYPBl U IOHUMAaHUS POJIM TEOPUU
BEPOSITHOCTEN KaK MaTEMAaTUYECKOIO HMHCTPYMEHTA JUIsl U3yUEHHUs CITyYalHbIX COOBITHI,
BEJIMYMH U 1poueccoB. [lpm wu3yueHMM Kypca o00OramarTcs NpeCTaBICHUs
oOyJaromuxcs 0 METoJax UCCIEAOBAHNUSA U3MEHYMBOTO MUPA, PA3BUBACTCS TOHUMAHHE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Coneprxanue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHWH, MOTYYEHHBIX
OpU WM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
IIPEACTABICHUN O CIIy4YalHBIX BEJIMYMHAX M B3aUMOCBSA3SX MEXIY HUMU HA Ba)KHBIX
IIPUMEpPAxX, CHOKEThl KOTOPBIX MOYEPIIHYTHI M3 OKpYyXKarolero mupa. B pesynbrarte
y oOydaloluxcs JODKHO  chOpMHUPOBAaTbCA  MpEACTaBlIeHWE O  Haubosee
YHOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIOIb3YEMBIX ISl ONTMCAHUS
aHTPOINOMETPUUECKUX U AEMOrpapuuecKux BeJIMYHH, TOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOILIECCOB B 00IIECTBE. YUeOHbIN KypC SBIIAETCA
0a3oil i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEHHUAINCTAM HE TOJBKO HMH)KEHEPHBIX CIEHHAIBHOCTEM, HO TAKXKE COLMAJIBHBIX H
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapar aHaius3a OOJbIIMX JaHHBIX. L{eHTpanbHyt0 yacTh yueOHOTro
Kypca 3aHMMaeT 00CyXJeHUE 3aKOHa OOJIbIIMX 4YKCeNl — (PYyHAAMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MaTEMAaTUYECKYI0 (hOpMaTH3aIHIO.

B cooTrBeTcTBUM C yKa3aHHBIMM LIENSIMH B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh W CTaTUCTHKa» Ha YIJIyOJIEHHOM YpOBHE BBIACIECHBI OCHOBHBIE
coziepkatenbuble JUHUU: «CiydailHble COOBITHS U BEpOATHOCTU» W «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET.

[ToMUMO OCHOBHBIX JMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIMMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanue muHun «CirydaifHble COOBITUS U BEPOSTHOCTHY CIIY>KUT OCHOBOM AJIst
(dbopMHpoBaHUs MPEACTABICHUN O paclpeieieHU BEpOSTHOCTEN MEXIy 3HAUCHHUSIMU
CIy4YalHbIX BEJIWYMH. BaxXHyIl0 YacTb B 3TOM COAEPKATEIbHOM JIMHUM 3aHUMAECT
U3Y4YEHUE T€OMETPUYECKOTO M OMHOMHUAIBHOTO PACHpPEACIICHUH M 3HAKOMCTBO C MX
HETMPEPBIBHBIMU aHAJIOTAMH — MOKA3aTENbHBIM U HOPMAJIBHBIM PACIIPEIETICHUSMHU.
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Tembl, cCBSi3aHHBIE C  HEOPEPBIBHBIMU  CIyYalHBIMH  BEJIMYMHAMHU U
pacrnpene’eHus MU, aKIIEHTUPYIOT BHUMaHUE O0YyYaroluXcs Ha ONMCAaHUH U U3yYEHUH
CIy4yallHBIX SIBICHUI C TIOMOILIBIO HEMpepbIBHBIX (yHKIMH. OCHOBHOE BHUMaHHE
yAeTSeTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY PacIpeieICHHSIM.

B yuebHOM Kypce mpenycMaTpuBaeTcsi 03HAKOMHUTEIBHOE U3YUEHUE CBSI3H MEXKITY
CIIy4ailHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIY U €r0 BEIOOPOYHOTO aHAJIOTa. DTHU 3JIEMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHus», U3YUCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OITUPAIOTCS HA CBEJICHUS U3 KypCOB ajreOpbl U T€OMETPHH.

Emé oaun smeMeHT copaepikaHusi, KOTOPBINA MpeasiaraeTcsi Ha 03HAKOMHUTEIILHOM
YPOBHE — TMOCIEAOBATEIFHOCTh CIYYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYMAIOIINX
B eIMHHULy BpeMeHu. O3HaKOMIIEHHE C paclpeeieHHeM BEpOSTHOCTEH KOJIMYECTBa
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyIylInX
aOUTypHEHTOB, TOCTYMAOIIMX HAa  y4eOHbIE  CIECNHMATBHOCTH,  CBA3AHHBIC
C 00I1IeCTBEHHBIMU HAyKaMU, IICUXOJIOTUEH U YTIPABICHUEM.

Ha wm3yuenme ydeOHOro Kypca «BeposTHOCTh M CTAaTUCTUKa» Ha YTIIyOJIEHHOM
ypoBHe otBoauTcs 68 yacos: B 10 kinacce — 34 vaca (1 gac B Henemto), B 11 kinacce —34
yaca (1 yac B HeJeIIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

I'pad, cBsa3ublil rpad, mytu B rpade: nukibl U nenu. CreneHb (BaJIEHTHOCTD)
BepiuHbl. ['padnl Ha miockocTH. JlepeBbs.

CnyyaliHble SKCIEPUMEHTHI (OMBITHI) W CiIy4yalHbIe COOBITHSA. DJIEMEHTapHbIC
coOpITHs  (Mcxoabl). BeposaTHOCTh ciydaitHOro coObITHS. bBaM30CTh YacTOThl H
BEPOATHOCTH COOBbITUN. Cily4ailHble ONBITHI C PABHOBO3MOKHBIMHM 3JIEMEHTapPHBIMU
COOBITHUSIMH.

Onepauun Haj COOBITUSAMU: TEepeceueHHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITus. J{uarpammer Ditepa. @opMyiia CIOKEHHS BEPOITHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBOo ciy4alHOro
skcniepumenTa. dopmynia mosHoWM BeposTHOocTH. PDopmyna baiieca. HeszaBucumbie
COOBITHSI.

bunapHbIii ciaydyaliHbI ONBIT (KCHBITAaHUE), ycrex W Heyaada. HezaBucumbie
ucnbiTanus. Cepust HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyroasauk [lackans. ®opmyna Ounoma HeroToHa.

Cepust HezaBucuMbIX HcnbiTaHuil beprymnu. CiydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Ciyuaitnas BenmmuuHa. Pacripenenenue BepostHocTel. /lnarpamma pacnpeneneHusl.
Onepaunn Hajx cily4allHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIie TEOMETPUYECKOEe U OMHOMUATBHOE.
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11 KJIACC

CoBMecTHOE pacnpeeneHue IByX CIly4aiHbIX BEIMYKH. He3aBucumele ciyyaiHble
BEJINYNHBI.

MatemaTnueckoe OXUAAHUE ClIy4yailHON BeiauuuHbl (pacnpezneneHus). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHMeE, JoTepes). MaTteMmaTtnyeckoe
OKuJaHWe OWHAPHOW CIIy4alHOM BeIWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4aliHbIX BEIMYMH. MaTeMaTuyeckoe 0KuaHle TeOMETPUYECKOTO 1 OMHOMUATIBHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (paclpenescHus).
HMucnepcust OMHApHOM  CilyyallHOM  BeJIMYMHBI. MaremMarudeckoe  OXHUIaHHE
IIPOU3BEICHUS U JHUCIIEPCUs CYMMBI HE3aBUCHMBIX CIIyYalHBIX BeJIMYUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcus u craHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepaBenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBI MeTOA uccienoBaHuid. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHNE BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBuble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesencHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3a1auu,
IIPUBOAIINE K MIOKA3aTEIIBHOMY PACIPEAEICHUI0. 3a1a4i, TPUBOAAIIME K HOPMAIBHOMY
pacrpeneneHno. OyHKIMA IOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenus. OyHKIuUs MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHH. 3aiayu, IPUBOJSIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KoagduimeHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYUH. BBIOOPOUYHBIN KOAIPGUUHUEHT KOPPENSLHH.
Paznuumne mexnay NMHEHHOM CBA3BIO U IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiacca oOydaronuiicss HAy4YuTCs:

CBOOOJHO OIEpPUPOBATH MOHATUSIMU: Tpad, MiIockui rpad, cBs3HbIA rpad, NyTh
B rpade, 1enp, MUK, I1epeBO, CTENEHb BEPILIUHDI, I€PEBO CIIYYANHOIO HIKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CITyYalHbIN SKCIIEPUMEHT (OTIBIT), CIIy4YaiiHOe
COOBITHE, 3JIEMEHTApHOE ClIy4ailHOe cOoObITHE (PJEMEHTapHBIM HCXOJ) CIy4alHOTO
OMbITa, HAXOJWUTh BEPOSTHOCTH COOBITHM B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxoIuUTh W (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE AAHHOMY, UCIOJIb30BaTh AMArpaMMbl Dujepa,
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KOOPAMHATHYIO MPSAMYIO AJsl pEeHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIsI BEPOATHOCTEH IBYX U TPEX CIy4alHbIX COOBITHI;

ONEPUPOBATH MOHATHAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOIO HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYalHOIO OMbITA, UCIOJIb30BATh
dbopmyny mosHOM BeposiTHOCcTH, Gopmyny bailieca mpu pemieHun 3agad, ONPEACNATH
HE3aBHCHUMOCTH COOBITHII 110 OpMYyJIE U IO OpTraHU3aAIUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS AJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad IO TEOpPUHU
BEPOSATHOCTEW;

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: OMHAPHBINA CIyYaWHBIN OMBIT (MCIBITAaHUE),
yCIIEX U HEY1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUSI UCIIBITAHUMN, HAXOOUTh BEPOATHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO ycrexa, B CEPUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: CIydyaliHas BEJIIMYMHA, pAaCIpeaesCHUe
BEpPOSITHOCTEW, JMarpaMma paclnpeiesieHus, OWHapHas cllydailHas BeJIW4MuHAa,
reoMeTpuYecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K koniry 11 kiacca oOydaromuiicss HAy4YuTCs:

ONIEPUPOBATH MOHATHSIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIy4YailHbIX BEJIUYMH,
UCIIOJIb30BaTh TAOJIMIy COBMECTHOTO pacHpeliesieHus] JBYX CIIy4YalWHBbIX BEJUYUH JJIs
BBIJICIICHUSI PACHPEACICHUS KaXJOM BEJIUMYUHBI, OIPEICICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIydyaiHOU
BEJIMUMHBI (pacrpesesicHus), MPUMEHIThL CBOMCTBA MaTEMaTUYECKOTO OXKHJIAHUS MPU
pEelIeHUH 3a/lay, BBIYHCIATH MaTEMaTHYECKOE OXHAaHWe OWHOMUAIBHOTO U
r€OMETPUYECKOTO PACIIPENEICHUM;

CBOOOJTHO OIEpPUPOBATh TMOHITHSAMHU: JTUCHEPCHs, CTaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMUHBI, IIPUMEHATH CBOWCTBA JUCIEPCUU CIIyYalHOM BEJIIMYMHBI
(pacpenenieHus) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISATh BBIOOPOYHBIC XAPAKTEPUCTUKH MO JAaHHOW BBIOOPKE U OILICHUBATH
XapaKTEPUCTHUKH  TEHEpPaJbHOM  COBOKYMHOCTH  JAHHBIX  TI0  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI W MPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh M3YUYCHHBIMU PACTIPEICICHUSIMMU.
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10 knacc
HasBanue KonunuectBo OcHOBHBIE BU/IBI JEATEIHHOCTU
pazzeina (TeMbl) 4acoB OcroBHoe conepikanie 00yYarommxcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HBIN rpad, mpeacTaBiIcHNEe [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMH € MOMOIIIBI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HAXOJUTh IIyTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukIibL. rpada.
I'padst Ha mtockocTu. JlepeBo Breinenars B rpade nenu v [uKIIbL.
CIIy4ailHOTO SKCIIEpUMEHTA CrtpouTts IepeBO MO ONMUCAHUIO
CIIy4alHOrO OMbITa, OMUCHIBAThH
ClTy4aliHbI€ COOBITHS B TEPMUHAX
NepeBa.
Pemrate 3aga4yu ¢ moMOMIbIO
rpados
Crny4aiiHble OTIBITHI, 3 CrnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) Brigenste u onuchBaTh

CiTy4aiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUI

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositTHOCTB
ciydaiiHoro coObITus. BepostHoctr
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJly4aifHbIe COOBITHS B CITy4ailHOM
OTIBITE.

@opMyJIMPOBATH YCIOBUS IPOBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHOKECTBAMH

U COOBITUSIMU.
CrnoxxeHre ¥ yMHOXEHHE
BEPOSTHOCTEM.

Y coBHAsI BEPOATHOCTb.
HesaBucumeblie coObITHSA

[Tepeceuenue, 00bEeAMHEHUE MHOXKECTB
1 COOBITHH, TIPOTUBOIOJIOKHBIC
coObITus. DopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopmyiia yCIOBHOU BEPOATHOCTH.
dopMya MOJTHON BEPOATHOCTH.
®opmyiia baiieca. HezaBucumeie
COOBITHUSA

Ucnonb3oBath Auarpammel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
IIpU BBITIOJIHEHUU ONepaui

HaJl COOBITUSIMU.

OueHuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHI 1O MEpPE HACTYTLICHUS
JIPYruX COOBITHI B CIIy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIb30BaHUEM JIEPEBA CITyUallHOTO
ombITa, POPMYJI CIOKEHUS

Y YMHOXEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHOE TpaBUii0o YMHOKEHHUS.
IlepectanoBku u (aktopuan. Yucno
coueranuil. Tpeyroneauk [lackans.
®opmyina 6uHoma HeroToHa

@opMyIMpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITUI B CIy4ailHOM
OTIBITE.

[Tonw3oBatbes hopmyoit u
TpeyrosbHUKoM ITackans

JUTSL ONIPENIENICHUS YHCIIa COYETAHU M.
[Ipumensars Gpopmyiry OuHOMA
Hprorona s mpeoOpazoBaHus
BBIPAKECHUU
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Cepuu nocneaoBaTEIbHbIX 5 bunapHbIil ciiyyaliHbINA ONIBIT Pa36uBaTh Cl10KHBIE IKCIIEPUMEHTHI

ucnpiTanuid. McnbiTanus (ucripiTaHue), yCrex 1 Heyjlaya. Ha OT/EJIbHBIE UCTIBITAHUS.

bepnyinm. He3zaBucumeble ucnbITaHus. Pemate 3a1aun Ha OUCK

Crny4aiiHbiii BEIOOD Cepust HE3aBUCHUMBIX UCIIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o niepBoro ycnexa. Cepus UCIIBITAHUN 10 TIEPBOTO yCIexa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin. B cepusxX ucnblTanui bepHysm,
Ciy4daiiHblii BEIOOP U3 KOHEUHOM a TAK¥K€ B OIBITaX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTHU
[IpakTuueckas padora C MCIIOJIb30BaHNEM KOMOMHATOPHBIX
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX (dakToB U (popmyJ1, B TOM YKCIIE B X0/
Ta0JIHIIL IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITHI
CityyaiiHble BEJTUYMHBI 14 Cnyuaitnas BenuuuHa. Pacnipenenenue OcBauBarh NOHATHS: CITydailHas

U pacrpeaesieHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Tpumepsl pactipenenennii. bunapuas
CllyyaliHas Belm4yuHa. ['eomerpuueckoe
pacn-penenenue. bunoMuaabHOE
pacnpenaenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOM BEJINYUHBI.
CoBMeCTHOE pacpeeneHue IByX
CIly4yaliHbIX BeIM4YuH. HezaBrucumbie
ciay4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO 0KUJAHHUS.

BEJIMUMHA, paclpeiesieHre, Ta0uia
pacrpeneneHus, 1uarpaMmma
pacrpeneneHus.

Haxonute 3HaueHus1 CyMMBI 1
IIPOU3BEACHUSA CIIyYalHbIX BEJIMUMH.
Crtpouth OMHApHBIE paclpeaesIeHUs
110 OITUCAHUIO COOBITUH B CITyYalHBIX
onbITax. CTPOUTH U PaCO3HABAThH
reOMEeTPUYECKOe U OMHOMUAIILHOE
pacrpeneneHus.

Pemars 3a1aum Ha BeIYMCIIEHNE
MaTEeMaTU4YECKOr0 OKUIAHUS.
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Marematruyeckoe oKuaHue OMHapHOU
CIIy4YallHOW BEJIMYMHBI.
MaremaTn4eckoe 0OXKUIaHuE
reOMETPUUECKOT0 M OMHOMHAILHOTO
pacnpenenenui. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE. [lucnepens
OMHApHOM CITy4yalHOW BEJIMYMHBI.
CaoiicTBa 1ucrepcum.
MareMaTu4eckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIEPCUSI CYyMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIMYMH.
Jucnepcusi OMHOMHUATBHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpouTh COBMECTHBIE PACIIPENEICHU.
N3yuaTe CBOMCTBa MaTEMAaTHYECKOTO
OKHJIaHUS.

Pemrate 3a1aun ¢ noMOLIBIO
WU3YUYCHHBIX CBOMCTB.

1o n3y4yeHHbIM QopMyTiaM HAXOAUTh
MaTeMaTHYECKHUE OKUTaHUS
CIIy4alHBIX BEJIMYMH, UMEIOIINX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeeneHus

OcBauBarb NOHATUSA: TUCIIEPCHS,
CTaHJapTHOE OTKJIOHEHUE CIIy4anHON
BEJINYMHBI.

Haxonguts nucrniepcuto

IO pacIpeeICHUIO.

N3yyaTh cBOMCTBA IUCIIEPCHH.

1o n3yuyeHHbIM GopmysiaM HAXOAUTh
JUCIIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIe B X0/
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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11 KJIACC
HazBanue KonmnuectBo OcHOBHBIE BUJIBI ACATEIIBHOCTH
OcHOBHOE coziepKaHue
pazzena (TeMbl) 4acoB 00yJaroIuxcs

3aKkoH OOJIBIINX YKCET 3) HepasenctBo Uebniména. Teopema Pa3bupats nokazarensCTBa TEOPEM.
YeObmuéna. Teopema bepaysm. OcBauBaTh BEIOOPOYHBIN METOJ
3akoH 0oJbIINUX YyKcesn. BeiOOpouHbIi HCCJICIOBAHNM, B TOM YHCJIE B XO/C
METO/1 UCCIICIOBAaHUM. MPaKTHIECKON paboThI
[IpakTudeckas pabora
C UCITOJIH30BaHUEM DJICKTPOHHBIX
TaOJIHII

DIeMEeHThI MaTEMaTHYECKOM 6 ['eHepanbHas COBOKYITHOCTh U OcBauBaTh MOHATHUS: TeHEpaIbHAS

CTaTUCTHUKHU

ciy4aitHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XAPAKTEPUCTUKAMH.
OueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

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

C UCIIOJIb30BAHUEM AJIEKTPOHHBIX
TaOIUIL

COBOKYITHOCTb, BEIOOPKA, BELIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUHBIC
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TE€HEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITHH U
IPOBEPATH MPOCTEHUIIINE TUTIOTE3BI

HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJI€ B X0JI€ TIPAKTUICCKOMN
paboThI
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HenpepriBHbIE cirydaiiHble
BEJIMYMHBI (pacrpeieneHus),
[IOKA3aTeJIbHOE U
HOPMAJIBHOE pacIpeieIeHUs

[IprMepb! HENPEPBIBHBIX CIIyYaUHbBIX
BesInurH. OyHKIUS ITIOTHOCTH
BEepOsATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anay,
IIPUBOSIINX K ITOKA3aTEIILHOMY

Y K HOPMAaJIbHOMY PacIpeIeICHUsM.
@yHKIMS VIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIBHOIO PACTIPEAECIICHHUS.
@yHKIMS INIOTHOCTU BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEAEICHUS

3HAKOMHTHCS ITOHSATHUSAMU:
HEMpPEpbIBHAA CITy4alHasl BEJINYHNHA,
HETIPEPBIBHOE PacIpe/IesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTe BeposSTHOCTH COOBITHI
10 JaHHOW (DYyHKIIUU

IIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BriaensaTh Mo onucaHuio ciiyyaiHbIe
BEJIMYMHBI, pACIIPECTICHHBIC

T10 TTIOKA3aTeIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 33aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIUX K MOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPpMAJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OAUMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIICH

K pacupeaenenuro [lyaccona.
[Ipaktrueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpiaensaTe o onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Peniate 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHIL
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CBs13b MEXy CITy4allHBIMU 6 KoBapuanus 1Byx Ciay4alHbIX OcBanBaTh NOHATHS: KOBapHAaLKS,
BEJINYNHAMU BennuuH. Koaduiment koppemsium. KOA(POUITUEHT KOPPEISIIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBUCHUMOCTb.
BeJIMYMH. BpiOopouHsIil KoapdunmeHT | OleHUBATH XapakTep CBI3U MEKIY
Koppensuuu. Paznmuuue Mexny CIy4YaliHbIMHM BEIUYMHAMU, UCXOMS
JIMHEWHOU CBA3BIO U IPUYNHHO- U3 IPUPOBI JAHHBIX U BBIYUCICHHBIX
CJIIEICTBEHHOU CB:A3b10. JInHEHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonp30BaTh 1uarpaMMbl
C UCIIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHusl U1 U300pakeHUs
Ta0IHIL COBMECTHOT'O PACCEUBAHUS
JAHHBIX.
Haxonuts koapuiuenTsr ocu
JUarpaMMsbl, B TOM YHUCJIE B XOJ€
IPAaKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIIMI
O06001eHue U 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPANBATh

cUcTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, oNucaTeIbHast
CTaTUCTHKA, OMbITHI

C pPaBHOBO3MO>KHBIMU
AJIIEMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH C TpUMeHeHueM (popmyI u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma Jiliiepa), ciydaiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YaliHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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