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@denepanpHas pabodas mporpamMma 1o y4deOHOMYy mpenmery «MaTemaTukay
(yrnyOn€HHbIN ypoBeHB) (IpeaMeTHas o0acTh «MaTeMaTrnka 1 nHpopMaTHKay) (nanee
COOTBETCTBEHHO — [MporpamMma T[O MaTeMaTUKe, MaTeMaTuhKa) BKIIOYAeT
MOSICHUTEBHYIO 3aIMCKY, COIepKaHue 00yICHUS, TUTAHUPYEMBbIC PE3YIbTaThl OCBOCHUS
IPOrpaMMBbl IO MaTEeMaTHKE, TEMAaTHIECKOE TUTAHUPOBAHNE.

[TosicHuTeIBbHAS 3alcKa OTpaXkaeT OOITUE e W 3a/1a4d U3YYCHHS] MAaTEeMAaTHKH,
XapaKTEePUCTUKY TICUXOJOTUYECKUX TMPEANOCHUIOK K €€ HM3yYeHHUIO 00Yy4aroluMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOAXOJbl K OTOOpY COAEpXaHus, K
OTPENEICHUIO  IJAHUPYEMBIX  Ppe3yJbTaTOB U K CTPYKType TEMaTU4eCKOro
TUTAaHUPOBAHMUS.

Conepxanne OOydYEHHsI PacKphIBAaCT COACpIKATEIbHBIC JIMHUH, KOTOPBIE
npeaIaraloTcs Uis 00s3aTEIbHOTO M3YyUeHHUsI B KaXKIOM KIJIAcCe HAa YPOBHE CPETHETO
00111ero 00pa3oBaHUs.

[InanupyeMble pe3ysbTaThl OCBOCHHUS MPOTPaMMBbl 1O MAaTEMATHKE BKJIIOYAIOT
JUYHOCTHBIE, METallpeJIMETHBIC PE3yJbTaThl 3a BECh IMepuoa OOydeHHs Ha YpOBHE
cpenHero ooiiero o0pa3oBaHusl, a TAKXKe MPEAMETHBIC TOCTUKEHUSI 00yUYaroIIerocs: 3a
KaXJIbIH T0J1 00yUeHUS.

MMOACHUTEJBHASA 3AIINCKA

[IporpamMma o mMaTemMaTHKe yriyOJaEHHOTO YPOBHS ISl OOYJarOMIMXCsl Ha YPOBHE
cpeaHero ooOimiero obpa3zoBaHusi pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TPEABIBISIEMBIX K  MaTeMaTHYECKOMY
00pa3oBaHUI0, U TPAAUIMNA POCCUUCKOro 00pa3oBaHus. Peanuzaius mporpamMmbl 1O
MaTeMaTHKe 00CeCTICUNBACT OBJIAJACHHUE KIIFOUCBBIMH KOMITETCHIIMSIMH, COCTABIISIOIINMU
OCHOBY JUIsI CaMOpa3BUTUSI W  HENPEPHIBHOTO  00pa3oBaHMs, IEIOCTHOCTH
OOIIEKYyIbTYpHOTO,  JIMYHOCTHOTO W  TO3HABATEIBHOTO  PA3BUTHS  JUYHOCTHU
o0ydJaronmxcsi.

B mporpamme mo matemaTuke yuTeHbI ujeu u nosoxeHus «KoHmenmm pa3BuTus
MaTeMaTtudeckoro obOpasoBanus B Poccuiickoit ®enepanum». B cooTBercTBHM €
Ha3BaHUEM KOHIICTIIIMM MaTeMaTHYeCcKoe oOpa3oBaHME JOHKHO, B YACTHOCTH, PEIaTh
3a7a4y oOecreueHrss HeoOXOJAMMOTO CTpaHe Yucjia oOydJaromuxcsi, MaTeMaThudecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JUISI MPOJOJDKCHHS OOpa30BaHUS IO Pa3IUIHBIM
HaIpaBJICHUAM, BKJIFOYAs MPENo aBaHue MaTeMAaTHKH, MaTEMAaTHUECKHUE UCCIICTOBAHMSI,
paboty B chepe HHPOPMALMOHHBIX TEXHOJOTUN U JAPYTUX, a TAKKe 0OecreueHus st
KOKJI0TO 00yJaromerocs BO3MOXXKHOCTH JOCTIDKCHHSI MAaTEMAaTHYECKON TMOJTOTOBKU B
COOTBETCTBHUH C HEOOXOAMMBIM €My ypOoBHEeM. VIMEHHO Ha pemieHue 3THX 3aaad
HalleJIeHa MporpaMmMa 1Mo MaTeMaTHUKE YTIIyOJIEHHOTO YPOBHSI.



B snoxy ummdpoBoii TpancpopMmanuu Bcex cdep YeIOBEYECKOM NeSITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YENOBEKOM 0€3  Xopolien
MaTEeMaTUYECKOM MOATOTOBKU. DTO OOYCIOBJIECHO TEM, YTO B HAIlM JHU PACTET YUCIIO
CIIEIUATLHOCTEH, CBSI3aHHBIX C HEMOCPEICTBCHHBIM NMPUMEHECHUEM MaTEMaTUKH: W B
chepe SKOHOMHKH, W B OHW3HECE, U B TEXHOJOTHYECKUX OOJIACTAX, W JaXe B
ryMaHuTapHbIX cdepax. Takum o0pazoM, Kpyr oOydYarOMMXCSA, JJII KOTOPBIX
MaTeMaThKa CTAaHOBHTCS 3HAYMMBIM MpeaMeToM, (yHIaMEHTOM 00pa3oBaHWs,
CYIIIECTBEHHO pacIiupsercs. B Hero BXoAsT HE TOJBKO 00yYaromuecs, MiIaHuPYOIne
3aHUMAThCS TBOPYECKOW M HCCIEIOBATENIbCKOM paboToll B 00J1acTU MaTEeMaTUKH,
uHdopmaTHKy, (U3UKU, IKOHOMHUKHU U B JPYTUX OOJACTAX, HO U T€, KOMYy MaTeMaTHKa
HY>KHA JIJIs1 UICTIOJIb30BaHUs B Tpo(eccHsix, He CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[lpuknagHasi 3HAYUMOCTH MAaTEMAaTUKU OOYCJIOBIIEHa TeM, 4YTO €€ MpeaIMeToOM
ABIIAIOTCS (DyHIAaAMEHTAIbHBIE CTPYKTYPhI HAIIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE  OTHOIIEHUS, (YHKIHUOHAIBHBIE 3aBUCUMOCTH M  KaTETOPHUH
HEONPEEIEHHOCTH, OT MPOCTEUIITNX, YCBANBAEMBIX B HEIIOCPEICTBEHHOM OTBITE, 0
JIOCTaTOYHO CJIOXKHBIX, HEOOXOIUMBIX IS PA3BUTHS HAYYHBIX W TEXHOJIOTHYCCKUX
ujeil. be3 KOHKPEeTHBIX MaTEeMaTHUYCCKUX 3HAHWHM 3aTPyIHEHO IMOHUMAHUE MPUHITAIIOB
YCTPONCTBA W MCIOJIb30BAaHUS COBPEMEHHOW TEXHWKH, BOCUPHITHE W WHTEPIPETAIIHS
pPa3HOOOpa3HOW  COIMANbHOW, HKOHOMHYECKOW, TMOJUTUYECKOH  uH(pOpMaIuH,
Majod(pQekTBHA TOBCENHEBHAS TpPAaKTUYECKas eATeTbHOCTh. Bo MHOrmx cdepax
npoecCHOHaNbHON  JEATEIbHOCTH  TPEOYIOTCS YMEHHUSI  BBIMOJHATH — PacyéThl,
COCTaBJISITh AITOPUTMBI, TPUMEHSTH (DOPMYJIBI, POBOJAUTH T€OMETPHUECKUE U3MEPEHUS
U TIOCTPOCHHS, uWTaTh, oOpabaThiBaTh, WHTEPIPETUPOBATh U  NPEICTABISATH
uHdopMaIuioo B BuIE TaOiuil, AUarpaMM W TpaduKoB, MOHUMATh BEPOSTHOCTHBIN
XapakTep CAydyalHbIX COOBITHM.

OmHOBpPEMEHHO ¢ pacmupeHueM chep MpUMEHEHUST MAaTEMaTHKH B COBPEMEHHOM
obmecTBe BcE 0Oojiee BaKHBIM CTAaHOBHUTCS MaTEMaTHYECKUU CTHIb MBIIUICHHS,
MIPOSIBJISIIOIIMICS B ONpENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHUs
MaTeMaTHKH B apceHaj MPUEMOB W METOJIOB MBIINIJICHUS YeJIOBEKa €CTECTBECHHBIM
00pa3oM BKITFOUAIOTCS] MHIYKIUSA U JEAYKITUS, 0000IICHIEe U KOHKPETU3allKs, aHAIU3 U
CUHTE3, KiaccuduKaius U cucreMaTu3aius, abcrparupoBanne u aHanorusi. OObEKTHI
MaTEMaTUYECKUX YMO3AKIIOYCHHM, TpaBWiia MX KOHCTPYMPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKHUX  TOCTPOCHHUM,  CHOCOOCTBYIOT  BBIPAOOTKE  YMEHHUS
dbopmynrpoBaTh, 00OOCHOBBIBATH W JOKa3bIBaTh CYXKIEHHUSA, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUA CTHJIb MBIIIICHUSA. Beaymas poyib TPHHAMICKHUT MaTeMaTHKE B
(GOpMHPOBAHUN AJNTOPUTMUYCCKON KOMITOHEHTHI MBIIUICHUS W BOCIUTAHUU YMEHUH
JNEUCTBOBATh 10  3aJlaHHbIM  aJTOPUTMaM, COBEPUICHCTBOBAaTh M3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHust 3a7ad — OCHOBBI ISl OpraHU3ALUH
y4eOHON JESITeIbHOCTH Ha YpPOKaXx MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas H
MIPUKJIATHAS CTOPOHBI MBITIUICHUS.



OOyueHne MaTeMaTuke NAaET BO3MOXHOCTbh Pa3BUBATh y OOYYaIOIIMXCS TOYHYIO,
palMoHaNbHYI0 U MH(GOPMATHUBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOISIINe
S3BIKOBBIC, CHUMBOJIMYECKHE, TpapUyecKue CpeACTBa ISl BBIPAXKEHUS CYXKICHUU H
HarJIAITHOTO UX MPEJCTaBICHUS.

HeoOxonumMbIiM KOMIIOHEHTOM OOIIEH KYyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJISIETCS  O0Ollee  3HAKOMCTBO €  METOJAMHM  IIO3HAHUS  JIEUCTBUTENIBHOCTH,
IIPEACTABICHHE O IMpEeAMETe W METOJE MATEMAaTHKH, €ro OTIWYHUAX OT METOMIOB
€CTECTBEHHBIX ¥ TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHUKU IS
pelieHus Hay4yHbIX M TMPUKIATHBIX 3a7ad. Takum 00pa3oM, MaTeMaTUYecKOe
o0pa3zoBaHKe BHOCUT CBOM BKJIAJl B (hOpMUpPOBAHKE OOIIEH KYJIbTYpPhI YeJIOBEKA.

N3yyenne maremMaTHKd CIOCOOCTBYET 3CTETHUYECKOMY BOCIHMTAHHUIO YEJIOBEKa,
MOHMMAHUIO KpacoTbl M H3SIIECTBA MATEMAaTHYECKUX PACCYKICHHM, BOCHPHUSITHUIO
reOMEeTPUYECKUX POPM, YCBOCHHIO UJIEU CUMMETPUHU.

[IpuopurerHpiMu  1enaMu  oO0yueHus wMarematuke B 10-11 kjmaccax Ha
yrayOa€HHOM YPOBHE TIPOJIOJKAIOT OCTAaBATHCA:

dbopMupoBaHUE IEHTPAIBHBIX MATEMAaTUYECKUX TMOHSATUN (YUCIO, BEIMYMHA,
reoMerpudeckas (Qurypa, TmnepeMeHHas, BepOSTHOCTb, (YHKIUS, MPOU3BOIHAS,
UHTErpai), 00eCleynBaOIINUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
oOpa3zoBanusi 00yYaroNIUXCs; MOABEACHUE OOYyYarOUIUXCsi Ha JIOCTYITHOM JJisi HHX
YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMATUKU U OKPY>KAIOIIEr0 MUPA, MOHUMAHUIO MAaTEMAaTUKHA KaK 4acTH
oOmel KynbTyphl YEJIOBEYECTBA; pPAa3BUTUE WHTEUIEKTYaJbHbIX U TBOPUYECKHUX
CIOCOOHOCTEH 00yUaroImmxcs,

MO3HABATEJIbHON aKTUBHOCTH, HUCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTU MBIILUICHHS,
UHTEpeca K  H3Y4YEHUI0O  MareMartuku;  ¢GopMupoBaHue  (GyHKIHOHATHHOU
MaTE€MaTUYECKOM I'PaMOTHOCTH: YMEHHUS

pacro3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEalibHbIX JKMU3HEHHBIX CUTYyallUsiX W MpHU
W3YYEHUM  JIPYTMX  Y4EOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEM U
3aKOHOMEpPHOCTEH, (popMynIupoBaTh HMX Ha S3bIKE MaTeMaTUKA M  CO3/1aBaTh
MaTeMaTUYECKHE MOJENH, MPUMEHATh OCBOCHHBI MaTeMaTUYECKUM ammapar s
pelIeHrs TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/lady, HWHTEPIPETUPOBATh M OLICHUBATH
MIOJIyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSAMH CoOjiep>kaHusi MatemMaTuku B 10—11 kiaccax yriyOGia€HHOTO
YpOBHS  sBISAIOTCS: «Yucna W BBIUMCIEHUS», «Aunrebpa» («Anredpanueckue
BBIPOKEHUS», «YpaBHEHUS! U HEpaBEeHCTBa»), «Hawama maremaTHdeckoro aHaiu3zay,
«I'eometpuss»  («I'eomerpuueckue ¢urypsl U HX  CBOWCTBa», «l3MepeHue
FEOMETPUYECKUX BEIMYUH»), «BepostHOoCTh W cratuctuka». JlaHHbIE JUHUU
pa3BUBAIOTCS MApaIENIbHO, KaXAasi B COOTBETCTBUH C COOCTBEHHON JIOTHKOM, OJHAKO
HE HE3aBUCHMO OJHA OT APYroM, a B TECHOM KOHTaKTe€ W B3ammonaeuctsuu. Kpome
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TOr0, WX OOBENMHSIET JIOTUYECKas COCTAaBJSIONIAs, TPAJULIMOHHO MpHUCYIIas
MaTeMaTUKe W TMPOHU3BIBAIONIAS BCE MAaTEMaTUYECKHE KYypChl M COJAEpKaTeIbHbIC
muHuu. ChopmynupoanHoe Bo PI'OC COO TtpeboBaHME «yMEHHE OIEPUPOBATH
MOHATUSIMU: OMpEJEICHUEe, aKCUOMa, TeOopeMa, CIIEJICTBUE, CBOWCTBO, NPU3HAK,
JIOKa3aTelIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH, YMEHHE (POPMYIUPOBATH 0OpATHOE H
MPOTUBOMOJIO)KHOE  YTBEP)KICHHUE, TPUBOAUTHL MPUMEPBI U  KOHTPIPUMEPHI,
UCIIOJB30BaTh METOJ] MAaTeMaTUYECKOW WHAYKIUMU, MPOBOJAUTH JOKa3aTeIbHBIC
paccykJeHUs TMpU PEIICHUH 3a/ad, OLEHUBATh JIOTMUECKYI0 MPABUIBLHOCTH
pacCyKJIeHUI» OTHOCUTCA KO BCEM Y4eOHBIM Kypcam, a (OpMUPOBAHHUE JIOTMUYECKUX
YMEHUHN pacrnpesieNsieTcss Mo BCeM rojiaM OOy4YeHHUsi Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus.

B cootBercTBUNM ¢ ®I'OC COO MaremaTuka SBISETCS 00s3aTEIbHBIM IIPEAMETOM
HAa JIJaHHOM YypoBHE oOpazoBaHusi. Hacrosmeit mnporpammoil 1o MaTemMaTHKe
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpenmera «Maremarhka» B paMKax TpEX
y4eOHBIX KYypcOB: «AireOpa W Hayajga MaTEeMaTUYECKOTO aHaiau3ay, «l'eoMerpus»,
«BeposTHOCTh M cTatucTHKa». DOPMUPOBAHKE JIOTUYECKUX YMEHUN OCYIIECTBISACTCA
Ha MPOTSKEHUM BCEX JIET OOydeHHs Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHUsl, a
AJIEMEHTHI JIOTMKU BKJIIOYAIOTCS B COJIEPKAHHUE BCEX HA3BAHHBIX BBIINIE YYCOHBIX
KYPCOB.

OOmiee KONMMYECTBO 4YAacOB, HAIMpaBICHHBIX Ha HW3YYEHUE MATEMATUKH
Ha yrinyOneHHoMm ypoBHe — 544: B 10 kiacce — 272 uvaca (8 yacoB B Hepeno), B 11
Kitacce — 272 4Jaca (8 4acoB B HEJICITIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJbTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMO3UIIMU OOyYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUHCKOro OOIIEeCTBa, MPEICTAaBICHWE O MaTeMaTHYeCKUX
OCHOBaX (DYHKITMOHMPOBAHUS PA3IUMYHBIX CTPYKTYD, SIBJICHUHN, MPOLIETYP IPaKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHL U JAPYTO€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMH U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW WJIEHTUYHOCTH, YBaXXEHUS K
MPOILIOMY W HACTOSIIIEMY POCCHUHCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSIM POCCUMCKUX MaTEMaTUKOB M POCCHUHCKOW MaTeMaTHYE€CKOW IIKOJIBI,
UCIIOJB30BaHUE HATUX JOCTIXKEHUHM B JPYyrux HaykKax, TEXHOJOrusX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, OSTUYECKOTO TIOBEJICHMS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAyKH U JIEITEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUast ACTETUKY MaTEMaTUYECKUX

3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/lay, PEIICHHM, pacCyX IACHUH, BOCIPUUMUYUBOCTh K
MAaTeMaTHYECKUM aCIIeKTaM Pa3JINYHbIX BUIOB UCKYCCTBA;
5) pu3u4YeCcKOro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MaTEeMaTHYECKHME 3HAHUS B HMHTEpecax
310pOBOr0 W 0Oe30macHOro o0pas3a >KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pPOBBIO  (3I0POBOE TMTaHHWE, COAJaHCHUPOBAHHBIA PEKHUM 3aHATHH H OTIbIXa,
perynspHas Guznyeckasi akTHBHOCTb), (PU3HUECKOE COBEPIICHCTBOBAHKUE TIPH 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIHLHON JIEATETLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOIIO0MS, HHTEPEC K Pa3TMUIHBIM
chepaMm mpodecCHOHANIBHONW JIEeATCIbHOCTH, CBS3aHHBIM C MaTeMaTHKOH u eé
NPWIOKEHUSIMIA, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP Oymymied mpodeccun u
peanu30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
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MaTeMaTUYeCKOMY OOpa30BaHHUI0 U CaMOOOPA30BaHUIO HAa MPOTSHKEHUM BCEH KU3HM,
TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKHUX 3a/a4 MAaTeMaTHYeCKOU
HaIpPaBJICHHOCTH;
7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD HKOJIOTUUECKOMN KYJIbTYpbl, TOHUMAHUE BIUSHUS COLIMAIBHO-
PKOHOMHUYECKUX TMPOIECCOB HA COCTOSHWE TMPUPOJHOM U COLMAIBHOW CpEJibl,
OCO3HAaHME TJO00AJIBHOTO XapakTepa HSKOJOTMYECKUX MpoOJieM, OpUEHTalMs Ha
NPUMEHEHUE MaTeMaTUYECKUX 3HAHUM NJIA PEIICHHs 3a/lad B OOJIACTU OKpYXkKaroliei
cpedbl, IUIAHUPOBAHUWE TOCTYNKOB W OILIEHKA WX BO3MOXHBIX TOCJHEACTBUNA IS
OKpY>Karollle CpeJibl;
8) HeHHOCTH HAYYHOI0 NO3HAHMS

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKU U OOIIECTBEHHOW MPaKTUKH, TOHUMAHUE MAaTEeMAaTUYECKOM HAyKH Kak
chepbl 4eI0BEUECKOMN EeSITENLHOCTH, 3TAMOB €€ Pa3BUTUS U 3HAUUMOCTH JIJIsl Pa3BUTHS
UMBWIN3ALNK, OBIAJECHUE SI3bIKOM MAaTEMAaTHUKM M MaTEMaTUYECKON KyJIbTYpoll Kak
CPEACTBOM  MO3HAaHHUS  MHPA, TOTOBHOCTh  OCYIIECTBISATH  IPOEKTHYHO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe n3yueHus MaTeMaTUKU Ha YPOBHE CPEAHEr0 OOIIEro o0pa3oBaHus y
obOyuatomierocs OyayT chOpMUPOBaHBI TO3HABATEIbHBIE YHUBEPCAIBbHBIC YUeOHBIC
NEUCTBUS, KOMMYHUKATHUBHBIC YHUBEpPCAIbHBIC YUYCOHBIC ICHCTBHUSA, PETYISITUBHBIC
yYHUBEpCaIbHbIC yUeOHBIE IEWCTBUS, COBMECTHAS €SI TEIbHOCTb.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS Ba3oBbie
Joruyeckue JelcTBUA:

BBISBIISATH M XapaKTEPU30BATh CYIICCTBEHHbIC IPU3HAKK MATEMaTHUYECKHUX
00BEKTOB, TMOHATHM, OTHOIIEHUNA MEXIY TMOHATHIMHU, (DOPMYIUPOBATH OMPEACIICHUS
MOHSATUM, YCTaHABIWBAThH CYIICCTBEHHBIM MPHU3HAK KiIacCU(UKAIMKU, OCHOBAHUS IS
00001IeHNUsT YW CpaBHEHHUS, KPUTEPUHM TPOBOJMMOIO aHAIN3a; BOCIPUHHUMATH,
dbopMyIUpOBaTh U MPEOOPA30BBIBATE CYXKICHUS: YTBEPAUTEIbHbBIC
W OTpUllaTeNbHBIC, E€IWHWYHBIC, YaCTHbIE U OOIMe, YCIOBHBIC; BBHISBISATH

MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U MPOTUBOPECUHS
B (akTax, MaHHBIX, HAOJMIOACHUSX W YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U MPOTUBOPEUYMM; J€JIaTh BBIBOJbBI C MCIIOJIb30BAHUEM
3aKOHOB JIOTHKH, I€NYKTUBHBIX U UHTYKTUBHBIX
YMO3AaKJIIOUEHUH, YMO3aKJIIOUEHUH MO aAHAJIOTHMH; MPOBOJUTH CaMOCTOATEIBHO
JIOKa3aTeIbCTBA MATEMaTUYECKUX YTBEPXKIACHUW (MpsIMbIE U OT MPOTHUBHOIO),
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BBICTpPAWBaTh ApTryMEHTAIMI0, MPUBOJUTh MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBATH
cOOCTBEHHBIE CYXKJICHHSI U BBIBOJbI, BBIOMPATh CIOCOO pelieHus y4dyeOHOUW 3amauu
(cpaBHHMBaATh HECKOJIbKO BAapUAHTOB pEIIEHUs, BbIOMpaTh Haubosee MOAXOMSIIINA ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarelbCcKue 1eHCTBUA:

WCIIONB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUII HMHCTPYMEHT IIO3HAHUS,
bopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOIMKE MPOTHBOPEUYUE, MPOOIEMY, YCTaHABINBAThH
UCKOMOE€ W JlaHHOe, (OPMHPOBATH THUIIOTE3Yy, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHE; TPOBOAUTH CAMOCTOSITEILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE
[0 YCTAHOBJICHUIO OCOOEHHOCTEl MaTeMaTH4ecKoro OOBEeKTa, SIBICHHS, Ipolecca,
BBISIBJICHUIO  3aBUCUMOCTEM  MEXIy  OOBEKTaMHu,  SBICHUSIMHU, IPOLECCAMU;
CaMOCTOAITENIbHO  (popMynupoBaTh 000OIIEHUS] UM  BBIBOALI IO  pe3yJbTaram
MPOBEJAEHHOTO HAOJIOJCHHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh IMOITYUYEHHBIX
pe3yJbTaToB, BBIBOAOB U 00OOIIEHUI; MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHUE
MPOIIECCA, a TAK)KE BBIIBUTATh

MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.
Pa6ora ¢ unpopmaumeii:

BBISBJIATH 1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U IS peuieHusl 3a1a4yd; BeIOMpaTh MH(OPMALMIO U3 WCTOYHUKOB PA3IUYHBIX TUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIUIO Pa3IMYHBIX
BUJIOB M (OpM NIpPEJCTaBICHUS; CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B
pa3nnyHbIX hopmax,
WUIIOCTPUPOBATh  Tpauueckd;  OLEHMBATh  HAAEKHOCT,  MHGOpPMAMU 1O

CaMOCTOSITENIbHO C(POPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe IeliCTBHSA:

BOCIPUHUMATh U OPMYIHPOBATEH CYXJACHUS B COOTBETCTBUU C YCIOBUIMHU

U LEJSIMH OOILEHUSs, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
IMACBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOIY PELICHUS 3a4ayd, KOMMEHTUPOBAThH
MOJIYYCHHBIA pe3yJbTaT; B Xo0Jie OOCYXJAEHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyx1aeMoil TeMbl, MPOOJIEMbI, PEIIaeMON 3a7auM, BbICKA3bIBATh UJECH, HAICICHHbIC
Ha IIOUCK PEUIEHHUs], COMIOCTABIIATh CBOU CYXKIACHUS C CYKIACHUAMU APYTUX YYACTHUKOB
nuanora, OOHapyKMBaTh pa3IMuMe€ U CXOJACTBO TMO3UIMA, B KOPPEKTHOU Qopme
bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS; IPEACTABIATh PE3YyJIbTaThl peLICHUs
3aJa4M, SKCIIEPUMEHTa, MCCIEI0BaHUs, MPOEKTa, CAMOCTOATEIBHO BBIOMpATh (hopmMar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAMN U OCOOEHHOCTEN ay TUTOPHUH.
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PeryasitTuBHbIe YHHUBEpPCAJIbHbIE y4eOHbIE AeNCTBUSA
Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM pPEIICHUS 3aJa4yM, BBIOUPATH CIOCOO PEIICHHS C
y4€TOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMHU I103HABATENbHOU peIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU M MBICIUTEIIBHBIX MPOILIECCOB, HMX PE3YyJbTAaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJIA MpOLECca U PE3ysibTaTa PEUIeHUs MaTeMaTHYeCKOU
3a/1a4d; MPEIBUACTh TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTD MPU PEIICHUU 3a]1auH,
BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, JIaHHBIX,
HaWJICHHBIX OLIMOOK, BBISIBICHHBIX TPYJIHOCTEH; OIIEHUBATh COOTBETCTBUE pE3yJibTaTa
L[ETU U YCIIOBUSIM, OOBSICHATh MPUYUHBI
JOCTUKEHUSI WM HEJOCTHKEHUS PEe3yJIbTaTOB JEATENbHOCTU, HAXOJUTh OIIHUOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA TeATEILHOCTD:

NOHMMAaTh M MCIOJB30BaTh NPEUMYLIECTBA KOMAaHIHOM WM WHAMBUAYAJIbHOU
paboThl MpU pEIICHUH Y4YEOHBIX 3a/lad, MPUHUMATh LEJIb COBMECTHOM IESTENbHOCTH,
IUIAHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacmpenensitb BHIABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TMPOIECC W pe3ylbTar paldoThl, 0000IIaTh MHEHHS
HECKOJIbKHX JIIOJIEH; y4aCTBOBATh B IPYNNOBBIX (opmax paboThl (00CyxkAeHUsI, 0OMEH
MHEHUW, «MO3TOBbI€ IITYPMb» UM HHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C IPYTUMHU 4YJ€HAMU KOMAH[Ibl, OLIECHHUBATh Kaue€CTBO
CBOET0 BKJIaJa B OOUIMI MPOJYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aUMO/ICHCTBUS.

IIpeaMeTHBbIE pe3yabTaThl

ocBOeHUs (enepalibHOI pabouell mporpamMmbl MO MaTeMaTUKE MPEICTABICHbI MO
rojaM oOy4eHHs] B paMKax OTIEIbHBIX YUYEOHBIX KypCOB B COOTBETCTBYIOLIUX pa3jeiax
HACTOSIEN ITPOrPaMMBl.
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OEJEPAJIBHASA  PABOYAA  HPOI'PAMMA  YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IMNOACHUTEJIBHASA 3AIINCKA

VYuebHsbiil kypc «Anredpa U Hayajga MaTeMaTUYECKOTO aHAJIU3a» SBJISIETCS OJHUM
U3 HanboJiee 3HAYUMBIX B MPOTpamMMe CpeaHEro oluiero oOpa3zoBaHUs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH OOECHEYMBAET WHCTPYMEHTAJIbHYI 0a3zy JUIsl U3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JApPYroil CTOpOHBI, (OPMUPYET JIOTUYECKOE U
abCTpakTHOE MbIIUIEHHE OOYy4YaloIUXCsl Ha YpPOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
UH(POpPMATUKH, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JAPYTUX IUCUUIUIMH. B
pamMKax JaHHOrO y4eOHOTo Kypca oOydaroluecs: OBJIaIeBal0T YHUBEPCATIbHBIM SI3IKOM
COBPEMEHHOUN HayKH, KOTOpas (OpMYyJIUPYET CBOM IOCTHKEHHS B MaT€MaTUYECKOU
dbopwme.

VY4eOHblil Kypc anredpbl 1 HayaJl MaTEMaTHUYECKOTO aHaM3a 3aKJIa/IbIBAET OCHOBY
JUIS YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3UKH, XUMHH, OHOJOTHMH, MOHUMAaHUS
OCHOBHBIX TEHICHIMH pa3BUTHUS SKOHOMHUKH M OOIIECTBEHHOM >KM3HH, MO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HUCIOIb30BaTh UX I JalbHENUIIEr0o 00pa30oBaHUs U B IOBCEAHEBHON KU3HHU.
B 10 ke Bpemst oBiafieHue abCTPaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl U MAaTeMAaTHYECKOr0 aHajli3a Pa3BUBAET YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBATh YTBEPKICHUS C
NOMOIIbI0 HWHAYKLUHMHM W pPacCyXlaThb JAEAyKTUBHO, MHCIIONB30BaTh 0000IIEHHE U
KOHKPETH3al1lo, a0CTparupoBaHUE W aHAJOTUIO, (OPMHUpPYET KpeaTUBHOE U
KPUTHUYECKOE MBIIIJIEHUE.

B xome wu3yueHuss yueOHOTO Kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanu3a» oO0ydyarollMecs TMOJIy4atOT HOBBIA OMBIT pEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOIO IIOCTPOCHUS MAaTEMaTHUYECKUX MOJEJIEN pealbHbIX CUTYaLUH,
VMHTEPHPETAlUHA TOJYYECHHBIX PEIICHHI, 3HAKOMSTCS C NPUMEPAMH MaTE€MaTU4yeCKUX
3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMHUCI MaTEMAaTUYECKUMHU
OTKPBITUSMH U UX aBTOPAMH.

VY4eOHbIif Kypc o00JIaJaeT 3HAUYUTEIbHBIM BOCHHUTATEIBHBIM MOTEHLHAJIOM,
KOTOPBI  peanu3yeTcs Kak uepe3 y4ueOHBI Marepuan, CIOCOOCTBYIOIINN
(GOpMHpPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaK U 4epe3 crneuuPuky ydeOHOU
NeATEIbHOCTH,  TpeOyloumed  MpOAODKUTENIbHOM — KOHIEHTpAllMM  BHHUMAaHMS,
CaMOCTOSITEJIBHOCTH, AKKYPAaTHOCTH XU OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3yibTar.

B ocHoBe meroauku oOydyeHHs anreOpe W HayajiaM MaTeMaTUYECKOTO aHajIu3a
JIEKUT AESITEbHOCTHBIN PUHIUI 00YUYEHMUSL.
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B cTpyktype ydeOHOro kypca «Anrebpa M Hadajlla MaTeMaTHYECKOTO aHaJIU3a»
BBIJICJICHBl  CIEAYIOLIIME  COJAEpPKATEIbHO-METOAWYECKHE  JuHuM: «Yucma wu
BbIUMCIICHUS», «DYyHKUMH U Tpaduku», «YpaBHEHUST M HepaBeHCTBa», «Hauvaia
MAaTEMATHYECKOr0 aHalln3a», « MHOXkeCTBa U JIOTHKa». Bce OCHOBHBIE COJIEPKATEIBHO-
METOJUYECKUE JIMHUM HU3Y4alOTCsl Ha MPOTSKEHUU ABYX JIET OOyUYEHHs HAa YpOBHE
cpemHero oOmiero oOpa3oBaHUs, €CTECTBEHHO MOMOJHSS APYr ApPyra M IMOCTEIICHHO
HACHI[AsCh HOBBIMHU TeMaMU M pazaenamMu. JlaHHbId y4uyeOHBIH Kypc SBIISIETCS
WHTETPATUBHBIM, TOCKOJBKY OOBEAWHSIET B ceOe CoAep)aHUE HECKOJIbKUX
MaTEMaTUYECKUX TUCHUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHs, MaTeMaTUYECKUN
aHaJIn3, TEOpUsT MHOXKECTB, MaTeMaTuyeckas Jioruka u japyrue. [lo mepe toro kak
oOyyJaromuecsi OBJajeBaloT BcE Oojiee MUPOKUM MAaTEMAaTHUYECKUM alllapaToM, y HUX
nocJieIoBaTebHO  (OpMUpYETCSI M COBEPIIEHCTBYETCS ~ yMEHHUE  CTPOUTH
MAaTEMaTHYECKYH0 MOJENb PEAIbHOM CUTYallud, IPUMEHATH 3HAHMUS, [OJIYYECHHBIE IPU
U3YYeHUU Y4eOHOTO Kypca, Uil PEIICHHS CaMOCTOATENbHO CGHOPMYIUPOBAHHON
MAaTEMATHYECKOM 3a/1a4, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-METOAUYECKass JMHAS «Uucima W BBIYUCICHHS 3aBepIacT
dbopMHpOBaHWE HABBIKOB HWCIOJIL30BAHMS JEUCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO
HAayaTO Ha YpPOBHE OCHOBHOro oOiiero obpaszoBanusi. Ha ypoBHe cpemHero ooOIero
oOpazoBaHmsl 0c000€ BHUMaHHUE ynaenseTcs (OpMHUPOBAHUIO HABBIKOB PAIIMOHATBLHBIX
BBIYHCIICHUM, BKJIIOYAIOMINX B C€0Sl MCMOJIb30BAHKUE PA3UYHBIX (OPM 3amKCH YuCIa,
yMEHUE JeNlaTh NPUKUIKY, BBITIOJHITh NPUOMIKEHHBIE BBIYMCICHUS, OICHUBATH
YUCJIOBBIE BBIPAKEHMs, padOTaTh C MATEeMATHYECKUMU KOHCTAHTAMU. 3HAKOMBIC
00yJaronmMcsi MHOKECTBA HATYPaIbHBIX, IIEJIBIX, PAIMOHAIBHBIX U JEHCTBUTEIHHBIX
YHUCeN JOMOJIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX uncel. B KaXkioM U3 3TUX MHOKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEIM(PUUECKHE 3aJa4d W OTMepaliu: JeICHHe
HAIleJIO, OMEPHPOBAHHE OCTAaTKaMU HAa MHOXECTBE IIENBIX YHCeN, 0coOble CBOWCTBA
palMOHANBHBIX W UPPANUOHAIBHBIX YHCET, apu()METHUSCKHE OTEPAIMH, a TaKXKe
W3BJICUCHWE KOPHS HATypajdbHOW CTEIICHHM Ha MHOXKCECTBE KOMILJICKCHBIX YHCEN.
bnarogapss mocnenoBaTeNbHOMY PACIIUPEHUIO Kpyra HCIONb3yeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSMH WX TPUMEHEHUS IJis PEHICHUs Ppa3InyHbIX 3a7ad
dbopmupyeTcsi TpeCTaBlIeHNe O €AMHCTBE MAaTeMaTHKU KAaK HAyKH U e€ poiu B
MOCTPOCHUU MOJIEJIE pPEaTbHOTO MHpa, IIHPOKO HCIOJB3YIOTCS 0000IIeHne U
KOHKpETU3AIHSI.

Jluauss «YpaBHEHHS W HEPABEHCTBA» pEAIM3yeTCS Ha TMPOTSKEHUU BCETO
oOy4eHHus: Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaKIOM pas3felie
[IporpaMMbl TIPEIYyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3adad. B  pesynbrare
oOydaromyecss OBJQJCBAIOT PAa3MYHBIMH METOJIaMH  PEIICHHs PaIllMOHATBHBIX,
UppAIlMOHATIbHBIX, TIOKA3aTENbHBIX, JOTapu(PMHUECKUX W TPUTOHOMETPHYECKHUX
ypaBHEGHUH, HEPABEHCTB M CHCTEM, a TakKe 3a/Jay, COJEpKalliX MapamMeTphl.
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[TosryueHHBIE yMEHMSI IUUPOKO MCIONB3YIOTCS IPU  HCCIENOBAHUM (QYHKIMM ¢
NIOMOIIBIO IPOU3BOJHOM, NPU PEIICHUN NPUKIAJHBIX 337a4 W 3a7a4 Ha HaXOXKIACHUE
HauOoONbIINX M HAUMEHbIIMX 3HAaueHUW (pyHkuuu. [laHHas coneprkaTesibHas JIUHUS
BKJIOUAeT B ce0s Takke (HOpPMUPOBAHME YMEHHUH BBIMOIHATH PACUETHI MO (HopMysam,
npeoOpa3oBaHusl  PAlMOHANBHBIX, HUPPAUOHANBHBIX M  TPUTOHOMETPHUYECKHX
BBIPQXXEHHUM, a TaKkKe BBIPAXKECHUH, COAEp)KAIUX CTENeHUu U jorapudmsl. braromaps
U3YUYEHHUIO  alre0pandeckoro Marepuana IPOMCXOAMT  JalbHEWIIee pa3BUTHE
AITOPUTMHUYECKOTO U aO0CTPAKTHOTO MBIIUICHUSI 00yJaromuxcs, GOPMHUPYIOTCS] HABBIKU
JNEAYKTUBHBIX PacCyXJE€HUH, paboTbl C CHUMBOJBHBIMU (OpMaMH, NpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEM B BHJE pPABEHCTB M HEPABEHCTB. Auredpa
npearaeT 3(p(HEeKTUBHBIE HHCTPYMEHTBI JJIsl pEIIeHUs MPAaKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33Ja4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToauueckass JuHUA  «DyHKUMM W Tpa@UKW»  TECHO
NEeperuieTaeTcs ¢ APYrUMH JIMHUAMH Y4€OHOro Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a4a€T  MOCJIEAOBATEIIBHOCTh  M3Y4YEHHMS  marepuaiia. V3ydeHue  CTEIEHHOM,
NOKa3aTeNbHOM, JIOTApU(PMUUECKOH U TPUTOHOMETPUUYECKUX (PYHKLIMHA, UX CBONCTB U
rpauKoB, HCNONb30BaHUE (YHKIMHA A peleHus 3anad W3 Jpyrux ydeOHbIX
IIPEAMETOB U PEAIIBHOM JKU3HU TECHO CBSI3aHO KAK C MATEMATHYECKUM AHAJIN30M, TaK U
C pelleHueM ypaBHEHUH U HepaBeHCTB. [Ipu »TOM OoiibllIO€ BHMMAHUE YAENSAETCS
(GOpMHUPOBAHNIO YMEHHUs BbIpaXaTh (OpMyJaMU 3aBUCUMOCTH MEXAY pazIu4YHbIMU
BEJIMYMHAMU, WCCIEAOBATh MOJy4YeHHbIE (YHKLUHMH, CTPOUTh MX rpaduku. Martepuain
3TOM COJEepKATENbHOMN JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHUIM U HABBIKOB, MO3BOJISIFOIIUX
BBIPQKATh 3aBUCUMOCTH MEX]y BEJIMYMHAMH B Pa3IMYHOM (popMme: aHAIMTHUECKOM,
rpaguueckoil u cioBecHor. Ero nzyuenue cnocoOCTBYET pa3BUTHIO aJITOPUTMHUYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHUI0O W KOHKPETH3allMH, HCIOJIb30BAHUIO
aHaAJIOTHM.

CopnepxarenpHass JmHUA «Havana MareMaTHyeckoro aHalin3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPyr KaK MaTeMAaTHYeCKUX, TaK W MNPUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaIOUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTh CTPOUTH TpapuKu
CIIOKHBIX (DYHKIIMH, ONPEENATh UX HAaHOOJIbIINE M HAMMEHbBIIUE 3HAYCHUSI, BBIYUCIISATh
wiomany GuUryp u o0bEMbI TeJ, HAXOJUTh CKOPOCTH U YCKOPEHUSs mpoiieccoB. [lanHas
coziepKaTesbHas JUHUS OTKPBIBAET HOBbIE BO3MOXKHOCTH MOCTPOEHUS MaTEMaTHUYECKUX
MoOJieJield peaNbHbIX CHUTYyallui, TO3BOJISIET HAXOJWTh HAWIydlllee pelIeHHe B
NPUKIAJAHBIX, B TOM YHUCJE COLMAIbHO-d)KOHOMHYECKUX, 3ajJadaX. 3HAKOMCTBO C
OCHOBaMHM MaTeMaTHUYECKOTO aHallu3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEAaTUBHOTO  MBIIUICHUS, (OPMUPOBAHUIO YMEHUMN
pacno3HaBaTh MPOSIBICHUS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE M HCKYCCTBE.
OOyyaromuecs y3HAIOT O BBIIAIOIIMXCSA pe3yibTaTaX, MOJIYYEHHBIX B XOJAE pPa3BUTHUS
MaTeMaTHKHU KaK HayKH, U 00 UX aBTOpaXx.

14



CopepxarenpHO-MeTOIMYeCKasl TMHUA «MHOXECTBA M JIOTUKA» BKIIIOYAET B ceOsl
AJIEMEHTHI TEOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTHKHU. Te0peTHKO-MHOKECTBEHHBIC
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC MIKOJIBHOM MaTeMaTHKH W TIpeJiararoT
HanOoJiee YHWBEPCAIBbHBIN S3bIK, OOBCIUHSIIONINN BCE pa3leiabl MAaTEMAaTHKH M €€
NPWIOKEHUH, OHHM CBS3BIBAIOT pa3HbIE MaTEMaTUYECKHE AUCIUIUIMHBI H WX
NpUIOKEeHUsT B eauHoe 1enoe. [1oaToMy BakHO JaTh BO3MOXKHOCTH OOYYaroIiemycst
MOHUMAaTh  TEOPETHKO-MHOXKECTBEHHBI  SI3bIK  COBPEMEHHOW  MaTeMaTHKd |
WCIIOJIB30BaTh €T0 JUIS BBIPAKECHHS CBOWMX MbICICH. JIpyrMM BaKHBIM TPU3HAKOM
MaTeMaTHKU KaK HAyKW CIIeyeT MpHU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAaHUMN
U CIeJIOBaHUE OMpENEIEHHBIM TpaBUjaM IMOCTPOCHHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C
DJIEMEHTaMH  MaTeMaTHYeCKOM JIOTUKH  CIOCOOCTBYET PAa3BUTHUIO  JIOTUYECKOTO
MBIIIICHUS 00yYaronuxcsi, MO3BOJSET UM CTPOUTh CBOM PACCYXKJIEHUS Ha OCHOBE
JIOTHYECKHX TIPABII, JOPMUPYET HABBIKH KPUTHICCKOTO MBIIIIJICHHUS.

B yuebHOM Kypce «Anrebdpa v Havajga MaTeMAaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MATEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpbIE NPHU3BaHbI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB TOCTPOCHHUS MOJENICH peabHbIX CHUTYallUid, MCCIICOBAaHUS
THX MOJeJIed C TIOMONIBIO ammapara aireOppl W MaTeMaTHYeCKOro aHalu3a,
WHTEPIPETANNA TTOTYICHHBIX PE3yJIbTaTOB. TakuWe 3adaHus BIUICTCHBI B KaXKABIA U3
pasaenoB MPOrpaMMBbI, TOCKOJBKY BECh Marephal y4eOHOro Kypca IIHPOKO
UCIIOJIB3YeTCSl  JUJIl  PEIICHHWs] TMPUKIATHBIX 3amad. [lpm  permeHun  peaabHBIX
MPaKTHUECKHUX 3a/1a4 00ydJaronecs pa3BUBalOT HaOII0aTeIbHOCTh, YMEHNE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh AaHAJIOTHIO, 0000mAaTh W
KOHKPETU3UPOBATHh Tpodsiemy. [lesarensHOCTh M0 (OPMUPOBAHMIO HABBIKOB PEIICHUS
NPUKIAAHBIX 3a7a4 OPTraHU3YeTCs B TPOIIECCe M3YYCHHUS BCEX TeM ydeOHOTO Kypca
«AnreOpa 1 Ha4Yalla MAaTEMAaTUYECKOTO aHATTN3a.

Ha um3ydenne ydeOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAIIM3a»
otBomutcs 272 vaca: B 10 kimacce — 136 yacos (4 waca B Hemenmo), B 11 kmacce — 136
yacoB (4 Jaca B HEZEINIO).

COJEP) KAHHUE OBYUEHUSA 10 KJIACC
Yucaa v BLIYUCICHUSA
Parmmonanpabie umciaa. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOICHTHI,

OeckoHeuHble nepuoanueckue aApoou. [Ipumenenue npobeii 1 MPOLIEHTOB JJIsl PEIICHUS
MPUKJIAJHBIX 337a4 U3 PA3JIMYHbIX OTPACJIEN 3HAHUW U PEAIIbHOM KU3HMU.
JIelCTBUTENBHBIE YUCIIA. Panmonaneapie u MppALMOHAIBLHBIE
gycia. ApudMeTHyecKue Omepaluuud C JIEHCTBUTENbHBIMH YHCIaMU. Moaynb
JNEUCTBUTENLHOTO YKclIa M ero cBoiicTBa. [IpuOnmkEHHBIE BBIYMCICHHUS, IPaBUIIA
OKPYIJIEHUSI, IPUKUIKA U OLICHKA PE3YJIbTAaTa BBIYMCICHUM.
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Crenedb ¢ uensM nokazareiaeM. bunom Herorona. Mcrnonbp3oBaHue moaxonsiinen
dbopMbl 3amUCU  ACHUCTBUTENBHBIX YHCEN [JIi PEHICHUS MPaKTUYECKUX 3alady |
IIPEACTABIICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHbp ¢ palMOHAIBHBIM IIOKAa3aTelleM M €€ CBOICTBA, CTENEHb Cc
JICUCTBUTEIBbHBIM IOKA3aTEJIEM.

Jlorapugpm uymcma. CpoiictBa Jjorapudma. JlecsiTuuHble U  HaTypalbHbBIE
JoTapu(MBbI.

CuHyCc, KOCHMHYC, TAHI€HC, KOTAHIE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCHHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXIIECTBEHHbIE MPeoOpa3oBaHusl. Y paBHEHUE, KOPEHb yPaBHEHMUS.
PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHMA-CICACTBUs. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOABl pEUIEHUS LENIbIX U JAPOOHO-PAIMOHAIBHBIX YpPAaBHEHHH U
HEPABEHCTB. MHOIOYIEHBI OT OJJHOM NTEPEMEHHOMU. [[eneHne MHOro4wIeHa Ha MHOTOYIEH
¢ ocratrkoM. Teopema be3y. MHorowiensl ¢ neiabiMu Kodpduuuenramu. Teopema
Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKAIUX CTENEHN U KOPHH.

Uppaunonansubie ypaBHEHHS. OCHOBHBIE METOJbI PEILICHUS HPPALUMOHAIBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHHS. (OCHOBHBIE METOABI PELIEHUS IOKA3aTEJIbHBIX
YPaBHEHU.

[IpeoOpazoBanue BoIpaKeHH, COACPIKANTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEUICHUS JOTapu(pMUUYECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUUYECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4eCKUX YpaBHEHU M.

Pemenne cucrem JIMHEHHBIX YypaBHEHMH. Marpuma CHCTEMBl JIMHEUHBIX
ypaBHeHU. OnpeaenuTenb MaTpUllbl 2X2, €ro TeOMETPUUECKU CMBICT U CBOMCTBA,
BBIYMCJIEHUE €r0 3HA4YCHUS, NPUMEHECHHUE ONPEACIHUTENS ISl PELICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHUM. PeleHne npukiagHbiX 3a1a4 ¢ MOMOUIBK) CUCTEMBI JIMHEUHBIX
ypaBHeHul. MccinemoBaHWe TOCTPOCHHOM MOJEIM € TIOMOIIBK0  MaTpull |
OIPEICITUTEIICH.

[TocTpoeHne MareMaTHYECKUX MOJIECJIEN pPEAIbHOM CHUTyallMd C [OMOUIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHeHHe ypaBHEHMM UM HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ]1a4 U 3aa4 U3 pa3IMyHbIX 00JacTel HAYKU U peasbHOM KU3HU.
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DyHKUMH U TPaPUKHU

Oyukuus, crnocoObl 3amaHust (QyHkuuud. B3aumuHO oOpaTHble  (QYHKIUU.
Komnosumus gynkuuii. I'paduk pyHkmm. DnemMeHTapHbie peoOpa3oBaHus rpaduKoB
byHKIUH.

Obnacte ompejeneHuss U MHOXKECTBO 3HaueHud ¢GyHkumu. Hynmu dyHKuumu.
[TpomexxyTkn 3HaKomocTosHCTBA. YETHBle M HeuéTHble (yHkmuu. llepwomudeckue
¢ynkun. [IpoMexxyTku MOHOTOHHOCTH (YHKIUU. MakCUMyMbBl U MHUHUMYMBI
¢ynkiun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IIPOMEKYTKE.

JluneliHasg, KBaJgpaTWUyHas M JpOOHO-IMHEWHas (QyHKUUU. OJEMEHTapHOe
UCCIIEJOBAaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennas (yHKIMS C HAaTypadbHBIM M IIeNbIM Toka3aTeneM. EE cBoiicTBa u
rpa¢uk. CBolicTBa U rpa@uk KOpHs N-0i cTerneHu Kak QyHKUUU OOpaTHOM cTEeneHu ¢
HATYpaJIbHBIM ITOKa3aTeleM.

[lokazaTenbHass u Jorapupmuueckas (QYHKIUUA, HMX CBOWCTBA U TIpadUKU.
Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUs] ypaBHEHUI.

Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEICHUE TPUTOHOMETPUUECKUX (YHKIIHIA
YHCIIOBOTO apTyMEHTA.

OyHKIIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax W sSBICHHsX. ['paduku
pEATBHBIX 3aBUCUMOCTEM.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHUsg  IIOC/IEHOBaTedbHOCTENH. MeToxn
MaTeMaTH4eCKOW HMHAYKUMUA. MOHOTOHHBIE M OIPAaHUYEHHBIE ITOCIIEA0BATEILHOCTH.
HcTopusi BOSHUKHOBEHHS] MATEMAaTUYECKOTO aHajIM3a Kak aHain3a OECKOHEYHO MaJlbIX.

Apudmernueckass M reomeTrpuueckass mnporpeccur. beckoHeyHo yObiBarouias
reomerpuyeckas mnporpeccus. CyMMa OECKOHEUHO YOBIBalOIIEd TIeoOMEeTpHUYECKON
IpOrpeccuu. JIMHEMHBIA U 3KCHOHEHUHMAIbHBIA pPOCT. Uucno e. dopmyna CIHOXKHBIX
IpOLEHTOB. VM cronp30BaHne MPOrpeccuu Ul PEICHUsT PeajbHbIX 3a1ad MPUKIIAJIHOTO
Xapaxrepa.

HenpepsiBable PyHKITMU U UX cBoWcTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadukoB
¢bynkuuid. CBolicTBa (DYHKIMI HENPEpbIBHBIX Ha OTpe3ke. MeToa MHTEpBajoOB s
peuieHus: HepaBeHCTB. [IpuMeHeHre CBONCTB HENpPEpbIBHBIX (YHKUMNA IS PEIICHUS
3a7ad4.

[lepBass u BTOpas mpousBogHble (yHKUIUU. OmnpeneneHUe, TeOMETPUUECKUNA U
(bu3MUecKuil CMbICI TPOU3BOJAHON. Y paBHEHUE KacaTeabHOM K Tpaduky QyHKIUY.

[IpousBoaHbie 37meMeHTapHBIX (QyHKIUH. [Ipou3BoaHAas CymMMbI, TpPOU3BEACHMUS,
YACTHOTO ¥ KOMITO3ULIMU (PYHKIIHI.
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MHokecTBa M JIOTHKA
MHO0XeCTBO, Olepalii HajJ MHO>KECTBAaMHU W UX CBOMCTBA. /[narpammsl Dinepa—
Benna. I[IpumeHeHne T€OpETUKO-MHOKECTBEHHOIO amnIiapara Juisl ONMCaHUs PEAIbHBIX
MIPOILIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yU4eOHBIX MPEAMETOB.
Omnpenenenue, TeOpeMa, CBOMCTBO MaTEeMaTHMUECKOIO OOBEKTa, CJEICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIE YPABHEHHS.

11 KUIIACC
Yuciia ¥ BBIYUCICHUSA

Harypanbhbie u nienbie uyncina. [I[puMeHeHrne npu3HakoB JEIMMOCTH LEJbIX YHCEl,
HanOonbIMi o61mmi nenurens (nanee — HOJl) u HaumeHnsbliee o01iee kpaTHoe (J1anee —
HOK), ocrtatkoB mo momymto, anroputMma EBKiMa mis pelieHdus 3anad B IIEJIbIX
Yyucax.

Kommexcubie yucna. AnreOpanyeckass U TpuroHomerpudeckas (GOpMbl 3amucu
KOMIUIEKCHOTO 4Hcyia. ApuPMETHUUECKHUE OINEpalry ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N3o0pakeHne KOMILIEKCHBIX YMCEN Ha KoOpAruHaTHOH miockocTu. opmyna Myaspa.
Kophau n-oii crenenn U3 KOMIUIEKCHOTO uncia. [IpuMeHeHrne KOMIUIEKCHBIX YUCEN IS
peteHust GU3NYECKUX U TEOMETPUYECKUX 3a/1ad.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYNIHOCTh YPaBHEHMII M HEPaBEHCTB. PaBHOCUIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIECTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YPaBHEHHM Cc IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI pEIIEHUS TOKA3ATEIbHbIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI pEHIEHUS CHCTEM UM COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHMH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHUX
3ala4 U 3aJa4y W3 pas3IuvHbIX 00JlacTeld HAyKM U PEaIbHOM >KWU3HHM, WHTEPHpETaLus
MOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU
I'padux xommozurum ¢yHkimi. [eomeTpuueckue 00pa3pl yYpaBHCHHA U
HEPaBEHCTB Ha KOOPAMHATHOU MIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPpaPUKH.
['padprueckue MeToapl pelieHusl ypaBHEHUN U HepaBeHCTB. ['paduyeckue MeToabl
pelIeHus 3aa4 ¢ mapaMeTpamu.
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Ucnons3zoBanne rpadukoB GYHKUMA O  HUCCIEAOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPH pEHICHUH 3a7a4 W3 JPYrux Yy4eOHbIX
MPEAMETOB U PEATbHOM KU3HH.

Hauaja MmaTeMaTn4eCcKoOro aHajns3a

[IpumeHeHrne NPOM3BOAHON K HCCIENIOBaHWIO (YHKIUI Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxneHne HaumOOJbIIEr0 M HAWMEHbBIIET0 3HAYEHUN HENpEepbIBHOU
(GYHKIIMHM Ha OTpE3Ke.

IIpumeHenne TNPOM3BOMHOM JUIsl HAXOXKICHMS  HAWIY4dIEero peleHHus B
IIPUKIIAIHBIX 3a]1a4ax, I ONpPEAETICHUs CKOPOCTH U YCKOPEHMS ITPOIECCa, 3aJaHHOTO
dbopmyoii umu rpaduKoMm.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO  MepBooOpasHbix. [lepBooOpa3Hble
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBoOOpa3HbIX.

Nurterpan. ['eoMeTprueckuii CMBICT HMHTErpayia. BelUnCIIEHHE ONpEeaeaEéHHOTO
uHTerpana no gpopmyne Hetotona—Jlenonua.

[IpumeHeHne uHTErpana JUisi HaXOKICHUs IUIOIAJeH mIocKuX Guryp u o0bEMOB
T€OMETPUYECKUX TEJL.

[Ipumepsl  pemieHudt  auddepeHIraIbHBIX  ypaBHEHUH. MareMatuyeckoe
MOJIEJIMPOBAHUE PEATIbHBIX MPOLIECCOB C MOMOIIIbIO AU(PdepeHInaNbHBIX YPABHEHHIA.
HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6ydyenust B 10 kiacce o0ydaromuiics MoIyquT CIEIYIONUE IPEIMETHbBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM (enepanbHoi padoueil mporpaMmbl Y4eOHOTO Kypca
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHAIIA3a:

Yucaa v BBIYUCTICHUSA:

CBOOOJTHO  OMEpPUPOBATH TMOHATHSAMHU: pPAIMOHAIIBHOE YHCIIO, OCECKOHEYHAas
NepUOINYEcKast IpoOb, TPOIICHTHI, UPPAITMOHAIBHOE YUCIIO, MHOYKECTBA PAlIMOHATBHBIX
U JICHCTBUTEIBHBIX YHCEJ, MOIYJb JCHCTBUTEIHLHOTO YHWCJIA; TPUMCHSATh ApoOH W
MPOILICHTHI JUISl PEIICHHs] TPHUKIAAHBIX 3aJad W3 Pa3IudHBIX OTpaciieldl 3HaAHWUH W
pEATBHOM KU3HU,

MPUMEHSATh TPUOTMKEHHBIC BBIYHCICHUS, TPaBUIA OKPYTJICHUS, NPUKHUIKY U
OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

CBOOOJTHO OTICPHPOBATH MOHATHEM: CTEIIEHb C IIEJBIM MTOKa3aTelIeM, UCIOJIb30BaTh
MOAXOMSIIYI0 (OPMY 3alUCH JIEHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHUYSCKHX
3a/1a4 ¥ MPEeJICTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH TOHATHEM: apUPMETHUYECKUN KOpPEHb HATypajIbHOU
CTETICHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTECTICHD C PAIMOHAIBHBIM MTOKA3aTEIIeM;

CBOOOJHO OMEpUPOBATh TMOHATHSAMHU: JorapudM dYUCHA, JECATUYHBIE W
HaTypaJbHbIE JIOTApUDMBIL;
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CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHTEHC
YHICJIOBOTO apryMEHTa; ONIEpUPOBAThH MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTaHTE€HC
YHUCJIOBOI'O apryMEHTA.

YPaBHeHI/IH H HEPpaBCHCTBA:

CBO6OI[HO OIICpUPOBATh IOHATHAMU: TOKACCTBO, YPABHCHNC, HCPABCHCTBO,
PAaBHOCUJIBHBIC YPABHCHUSA W YPAaBHCHUA-CICACTBUA, PABHOCHJIIBHBIC HCPABCHCTBA,
IMPUMCHATH PAa3JIMIHBIC MCTOAbI PCUHICHUA PAllMOHAJIIBHBIX U I[pO6HO-paHI/IOHaJIBHBIX
ypaBHeHHﬁ, IMPUMCHATH MCTOA HHTCPBAJIOB IJIs PCIICHUS HCPABCHCTB,

CBOOO/IHO OTEpUPOBATH MOHITUSMH: MHOTOUYJIEH OT OJTHOM MEPEMEHHOMN, MHOTOUJICH
C HeJNbIMU KOd(phULIMeHTaMU, KOPHU MHOTOWICHA, TPUMEHSITh JIeJICHHEe MHOTOYJICHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera ais pemenus 3aay;

CBOOOZIHO OIEpPUPOBATh MOHATHSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHHUI, MaTpula,
ONPEIEIUTENIb MATPULBI 2 X 2 U €r0 F€OMETPUYECKUI CMBICI, UCIIOIb30BATh CBOKCTBA
onpenenuTes 2 X 2 s BIYHACICHHS €r0 3HAYEHUS, NPUMEHATH ONPENCIIUTENIN IS
pPELIECHHs] CUCTEMBl JIMHEWHBIX YPAaBHEHWW, MOJEIMPOBATh PEAJIbHBIE CUTyallUd C
IIOMOIIBI0 CUCTEMBI JIMHEMHBIX YpPaBHEHUW, HCCIEAOBATh MOCTPOCHHBIE MOJAEIH C
IIOMOIIBI0 MAaTpPULl U OINpPEAEIUTENECH, HWHTEPIPETUPOBATh IOJYYEHHBIM pE3yJIbTarT;
UCIIOJIb30BaTh CBOMCTBA JEUCTBHM € KOPHSAMHU MJisi NpPeoOpa3oBaHUsl BBIPAKEHUN;
BBIMOJHATh MPEOOpa30BaHUsl YHUCIOBBIX BBIPAKEHUHM, COJEp)KAlIUX CTENEHH  C
palMoOHaJIbHBIM  [OKAa3aTeleM;  MCIOJb30BaTh  CBOWCTBAa  JjorapupmoB  JIs
npeo0pa3zoBaHus JorapupMUUECKUX BBIPAKECHHUM;

CBOOOJ/IHO ONEpUPOBATh  MOHSTUSIMHU:  UPpAIMOHANbHBIC,  MOKa3aTeJbHBIE U
Jorapu@MUUYECKe YpaBHEHHS, HaXOJIUTh WX PEIIEHUS C TMOMOIIbI PaBHOCHIBHBIX
IIEpEXOJ0B  WJIM  OCYILIECTBIISASI  IPOBEPKY  KOPHEH; IPUMEHITH  OCHOBHBIE
TpUTOHOMETpUUECKHE  (GopMysbl i MpeoOpa3oBaHHsl  TPUTOHOMETPUUECKUX
BBIPAKCHUM,

CBOOOJIHO OIEpUPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, NMPUMEHSTh
HeoOxoaumble (GOpMyNbl Ui PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
YpaBHEHUH; MOJAEIUPOBATh peallbHble CHUTyallM Ha SI3bIKE alreOpbl, COCTABIATH
BBIPAXXEHUs, yPABHEHNUs, HEPABEHCTBA 110 YCJIOBMIO 3aJ1a4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJHN C UCHOJIb30BaHUEM armapara ajareopsl.

DyHKIUM U rpaPUKHU:

CBOOOJHO OMEpUpPOBaTh MOHATUSAMU: (GYHKUHUS, CHOCOOBI 3adaHus (DYHKIUH,
B3aMMHO OOpaTHbIe (YHKIIMH, KOMIO3ULUs (QyHKIUH, rpaduk (PYHKIMU, BBIMOJHATH
3JIeMEHTapHbIe peoOpa3zoBaHus rpapuKoB PYHKIIHI;

CBOOOJIHO OMEpPUPOBATh MOHATUSAMH: OOJACTh OMNPEACIIEHUSI U MHOXKECTBO
3HaYEHUN PYHKIMH, HYJIU QYHKIUH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
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CBOOOIHO  ONEpUpOBaTh MOHATUSMHU: U€THblE U  HEU€THblE (yHKLUH,
nepuoanyYeckue (yHKIUHM, MPOMEKYTKM MOHOTOHHOCTH (YHKIHMHM, MAaKCHUMyMbl U
MUHUMYMBl (QYHKIMM, HauOoJIbllee W HaMMEHbIIEEe 3HA4YeHHWE (PYHKIUM Ha
IIPOMEKYTKE;

CBOOOZHO ONEpUPOBATH TOHATUSAMU: CTENEHHAs (QYHKIMS C HaTypajJbHBIM U
LENbIM IOKa3aTeneM, rpauk CTENeHHOHM (YHKIMU C HaTypaJbHbBIM U LEJBIM
nokasarenemM, rpaduk KOpHS N-0i CTeneHH Kak (QYHKIUM OOpaTHOW CTENEHH C
HaTypaJbHBIM OKa3aTeJEeM;

ONEepUpOBaTh TMOHATUSAMU: JIMHEWHAsd, KBaJpaThuyHas U JpOOHO-IMHEIHAas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOECHUE UX TPAPUKOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: MIOKa3aTeIbHas U Jorapupmuueckas
(GyHKUHMHM, WX CBOWCTBA M TpauKH, HCIOJb30BaTh UX TrpaduKu sl pELIEHUs
YPaBHEHUI;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TPUTOHOMETPUUECKAST OKPY>KHOCTb,
onpeaereHue TPUTOHOMETPUUECKUX (PYHKIMN YUCIOBOTO apryMeHTa; HCIOJIb30BaTh
rpagukyd QyHKUIUN JUIsl UCCIIEIOBAHUS IPOLECCOB U 3aBUCUMOCTEHN MPHU PEIICHUH 3a]a4
U3 JIpyruX YYeOHBIX NPEIMETOB M peadbHOM JKHU3HHU, BBIpaXaThb (opmyJaMu
3aBUCUMOCTH MEX]ly BEITMYUHAMY;

Havasa maTeMaTH4ecKOro aHajmsa:

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: apUPMEeTHUecKass UM T'eOMETpUYEecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TE€OMETPUYECKasl MPOTpeccHsi, JUHEHHBIN u
AKCIMOHEHUUANBHBIN pOCT, (OopMyna CIIOXKHBIX MPOLIEHTOB, UMETh IMPECTaBIECHUE O
KOHCTaHTE; UCIMOJIb30BaTh IPOTPECCUM JIJISl PEIIEHUSI  pEeaIbHBIX 3a/1a4 IPUKIaJHOIO
XapaKkTepa;

CBOOOJHO OMNEpUPOBaATh MOHATUSMHU: TOCIEAOBATENBHOCTh, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE U OTPAaHUYECHHBIE [TOCJIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3apOKJICHHSI MATEMaTUYECKOT0 aHAJIN3a KaK aHain3a OECKOHEUHO MaJlbIX;

cBOOO/IHO OIIEPUPOBATh MOHATUSAMU: HENPEPBIBHBIE (PYHKIIMH, TOUKH pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka QyHKITNY;

cBOOOZHO ONEpUPOBATh MOHATHEM: (DYHKIIMS, HETIPEPbIBHAS HA OTpPE3KE, MPUMEHATDH
CBOMCTBA HEMPEPHIBHBIX (PYHKIUH 11l pEIICHUs 3a/1aY;

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: MepBasi U BTOpas NPOU3BOAHbBIE (DYHKIIUH,
KacarelibHass K rpa@uky (yHKIHMH; BBIYUCIATH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMIIO3HUIIMU JIBYX (DYHKILIMIA, 3HATh MPOU3BOHBIEC FJIEMEHTAPHBIX (PYHKIIHIA;
UCIIOJIb30BAaTh T€OMETPUYECKUN U (U3UYECKUH CMBICT MPOU3BOJHOW MJISi pPELICHHS
3az1ay.
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MHoskecTBa M JIOTHKA:

CBOOOJ/IHO OIEpHUPOBATH MOHATUSMH: MHOXECTBO, OINEpallid HaJ MHOXXECTBAMU;
WCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar JJisi ONWCAHUS PEallbHBIX
MPOIIECCOB U ABJICHUH, MPU PEIICHUH 3a]1a4 U3 JIPYTUX YU4EOHBIX MPEIMETOB; CBOOOHO
OIepUpOBaTh MIOHATUSIMU: OIPEJCIICHUE, TEOPEMA, YpPaBHEHUE-CIICICTBUE,
CBOWMCTBO MaTEMAaTHYECKOTO OOBEKTA, JT0KA3aTEIbCTBO, PABHOCWIbHBIC YPAaBHEHUS U
HEpPABEHCTRBA.

K koH1y 06ydyenus B 11 kinacce o0y4aromuiicss HOIYyYUT CIEAYIONINE IPEIMETHBIC
pe3ynbTaThl MO OTAEIBHBIM TeMaM (enepanbHoi padoueil mporpaMmsbl y4eOHOTo Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATIU3ay:

Yuciia 1 BBIYMCICHNUS:

CBOOOJIHO OIEPUPOBATH MOHATHUAMU: HATYPAIBHOE U LEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U LIEJIBIX YKCEIl, UCIIOJIb30BaTh MPU3HAKH AeIUMOCTH Lenbix yucen, HOJ|
n HOK HaTypanpHbBIX uucen Ui pelleHus 3a4ad, MPUMEHSATh anropuT™ EBknnna;
CBOOOJTHO OIEPUPOBATh MOHATHEM OCTATKAa [0 MOJYJIIO, 3alIMChIBATh HATYPAJbHbIE
YKCJIA B PA3JIMYHBIX NO3ULMOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJHO  OMNEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX UHCEN, MpPEACTaBIsATh KOMIUIEKCHBIE YHCIa B aureOpandyeckod u
TPUTOHOMETPUUYECKON (opme, BBIMOIHATH apUPMETHUECKHE OINepaluul ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO ONEpUpOBAaTh MOHATUSAMU: HPPALUOHAIIBHBIE, IOKa3aTelIbHbIE U
Jgorapu(MHuyecKre HEepaBEHCTBA, HAXOJIUTh UX PEUIEHHs C MOMOILIBIO PaBHOCHIIBHBIX
NEPEXO0JI0B; OCYLIECTBIIATh OTOOpP KOpHEH NpHU pEHIeHUH TPUTOHOMETPUUECKOIO
ypaBHEHUS;

CBOOOJTHO OTEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSITh
HeoOxomuMble (GOPMYNBl IS PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOOJHO OMNEpUPOBATH MOHATHUSMHU: CHUCTEMa M COBOKYIHOCTb YpaBHEHHH H
HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEACTBUS, HAXOIWUTh PEIICHUS
CHUCTEMBI M COBOKYITHOCTEH pAalMOHAIBHBIX, WPPAlMOHAIbHBIX, MOKA3aTENbHBIX H
jJorapuMUYECKUX  ypaBHEHUHW W HEPaBEHCTB,  pelmaTrh  pallOHAJbHBIE,
UppalMoHalIbHbIe, TMOKa3aTelbHbIe, JOrapupMUUECKHE ¢ TPUTOHOMETPUUYECKUE
YPaBHEHHUsI W HEPABEHCTBA, COJAEpXKAIlUMe MOAYJIM W TapaMeTpbl; IPUMEHATH
rpaduueckue MeTOAbl AJIi PELICHUS YpaBHEHHM W HEPaBEHCTB, a TaKXKe 3agad C
napamMeTpaMH; MOJEIMPOBATh peajbHbIE CUTYyallMd Ha S3bIKE anreOpbl, COCTaBIISATH
BBIPAXKEHUs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4H, UCCIIEN0BATh
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IOCTPOEHHBIE MOJEIU C MCIOJIb30BAaHUEM ammapara ajareopbl, MHTEPIPETUPOBATH
IIOJTyYEHHBIN PE3YJIbTAaT.
DOyukuuu ¥ rpapuku:
CTpOUTH TpaduKu KOMOO3UIMH (YHKIUHA C TOMOIIBIO  3IEMEHTapHOTO
UCCIIEJOBaHMUSI M CBOMCTB KOMIIO3MLMM JBYX (QYHKIUI; CTPOUTb I'€OMETPUUYECKUE
00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOMN
IUIOCKOCTH; CBOOOJHO OIEPUPOBATh MOHATUAMHU: TIpadUKUd TPUTOHOMETPUUECKUX

byHKITNN;
OPUMEHATH (PYHKLIUU AJI1 MOJIEIMPOBAHUS U UCCIIEI0OBAHUS pPealbHbBIX MPOLIECCOB.
Hayana MaTeMaTH4eCKOro aHaIu3a:

HCITOJTH30BaTh MTPOU3BOIHYIO JIJISl UCCIIENOBaHMS (YHKIIMA HA MOHOTOHHOCTD H
AKCTPEMYMBI;, HAXOUTHh HAMOOJIbIIIEEC U HANMEHBIIICE 3HAYCHUS (DYHKITUU HENPEPHIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO IS  HAXOXKJIEHUA  HAWIYYIIEro  PEHICHUs
B TPUKJIAIHBIX, B TOM YHCIE COIUATBLHO-DKOHOMHYCCKHX, 3a7avax, JJIs OMpPeIeIICHUS
CKOPOCTH U YCKOPEHHUSI MPOIecca, 3aJaHHOTO (GOpMYIIoi Uitu Tpadukom;

CBOOOJTHO OIEPUPOBATH TMOHATUSMU: TEPBOOOpaA3HAs, OMPENCIEHHBIM HWHTErpal,
HAXOJUTh TEPBOOOpPA3HbIC dJIEMEHTAPHBIX (GYHKIMNA W BBIUMUCIATH HWHTErpall TIo
dbopmyrne Herotona—JleitOHMIIA; HAXOAUTH TUIOMIAAM TIOCKUX (DUTYp U 0OBEMBI TET C
MIOMOIIIBI0 MHTETpaJIa; UMETh MPEACTABICHUE O MAaTEMaTHYCCKOM MOJICTUPOBAHUH Ha
npuMepe cocTaBlieHus nu(epeHIMATBHBIX YPAaBHCHHM, peliaTh MPUKIATHbIC 3a1a4H,
B TOM YHCJIE COITMAITBHO-IKOHOMHUYECKOTO WM (PH3WYECKOTO XapakTepa, CpeiCTBaMU
MaTEeMaTUYeCKOTrO aHaJIu3a.

23



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

PannoHanbHble ypaBHEHUS U
HEPABCHCTBA.

CucreMpl TMHEWMHBIX
YpaBHEHUI

MHO>KE€CTBEHHOTO ammapara JJis
pelleHus 3a1ay.

Panmonanbabie ynciia. OOBIKHOBECHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUHBIC MTEPUOIUICCKHIE TPOOH.
[Tpumenenue apobeli U MPOIEHTOB IS
pelIeHus MPUKIAIHBIX 3a1a4.
JlericTBUTENBHBIC YUCIIA.
PanroHanbHbIE U MppallMOHAIBHBIC
yucaa. ApudpMeTHIecKue onepainumn ¢
JNEUCTBUTEIBHBIMY YrcIaMu. Moaysb
JICUCTBUTEIILHOTO YHCJIa U €r0
cBoiicTa. [TpubnmxEnnbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIUMCIICHUH.

Hassanue pasgena KommuectBo OCHOBHOE CoIepsKaHUE OcHOBHBIE BUBI ACSATEIBHOCTH
(TembI) 4acoB 00yJaroImMXxcs
MHOXeCTBO IeUCTBUTEILHEBIX 24 MHO0XeCTBO, onepauuu Haj
YHCelL. MHO€CTBaMH M UX CBOMCTBA. Hcnonb3oBatsh TCOPCTUKO-
MHOLOUICHEL Jluarpammsl Ditnepa — Benna. MHOKECTBEHHBIN amnmapar i
[IpuMeHEHHE TEOPETUKO- OIHCAHMA xona pCHICHHA

MaTEMAaTHUYCCKUX 3aJa4d, a TaKXKC
PCAIBHLIX IIPOLICCCOB U SIBJICHU.

OnepupoBaTh NOHATUSAMH:
panMoHaIbHOE YU CIIO0, OECKOHEUHAs
nepuoInyecKkast 1poOb, TPOLIEHTHI;
VMppalHOHAIBHOE U JEUCTBUTEIBHOE
YUCJIIO; MOYJIb JEUCTBUTEIBLHOTO

YU CJIa; UCIIOJIb30BaTh 3TH MTOHATHUS
MIpY MPOBEAECHUN PACCYKICHUNA U
JIOKA3aTeNbCTB, MPUMEHATH IPO0U |
MIPOLICHTHI IJI1 PEIICHUS MPUKJIIATHBIX
3a7a4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUIN
Y peajbHOM X)W3HH. Mcnonp30BaTh
MPUOIHKEHHBIC BEIYUCIICHUS,
MpaBUJIa OKPYTJICHUS, IPUKUJIKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM.
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OCHOBHBIE METO/BI PEIICHUS IIETBIX U
IpOOHO-pallMOHANILHBIX YPaBHEHUN U
HEepaBeHCTB. MHOTOWICHBI OT OJTHOM

IIEpEMEHHOM. /leneHne MHOrowieHa Ha
MHOTO4JIEeH ¢ ocTaTkoM. Teopema besy.

MHOro4ieHsl ¢ HETBIMU
kod(punmnentamu. Teopema Buera.
Penrenune cucteM JTMHEHHBIX
ypaBHEHUN. MaTpuia CUCTEMBbI
JIMHEWHBIX ypaBHEHUW. Onpenenurensb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI ¥ CBOMCTBA; BBIYUCIICHUE €T0
3HAYCHHUS; IPUMEHEHUE ONPEICTUTEIIS
JIJIs1 PELICHUSI CUCTEMBI JTIMHEHMHBIX
ypaBHEHUM. Penenne npukinaaHbix
3aJ1a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX
YPaBHEHUH .

[IpuMeHSTh pa3nuYHbIE METOIBI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHAJIbHBIX YPABHEHUI; a TAKXKE
METOJ UHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. OnepupoBaTh NOHIATUIMHU
MHOT'OYJIEH OT OJHOM IIEPEMEHHOM, €T0
KOPHH; IPUMEHSATH JACIEHUE
MHOTOYIEHAa HAa MHOTOYJICH C
ocTaTkoM, TeopeMy besy u teopemy
Buera nid pemienus 3aaad.
OneprpoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpPHUIIA,
ONPEAECTUTENIb MATPHULIBI.
Hcnonp30Bath cBOWCTBA
omnpenenureist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4CHUs, MPUMEHSITh
ONPENCTIUTEIIN ISl PELIEHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MopaenvpoBaTh peajbHbIE CUTYalluu C
MIOMOILBIO CUCTEMBI JIMHEHMHBIX
YPaBHEHUM, UCCIEN0BATH
MOCTPOEHHBIE MOJAEIH C MTIOMOILBIO
MATPHL U ONIPEACTIUTEIIEH,
MHTEPIPETUPOBATH MOTYUECHHBIN
pe3yJIbTaT .
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OyHKIUYU U TpaduKy.
CrenenHast pyHKIHS C
IeJIBIM TIOKa3aTesieM

12

DyHKITMSA, CIOCOOBI 3aaHus QYHKITUU.
B3anMuo oOpaTHBIC DYHKITHH.
Komnoszumus ¢pynxmmii. ['padux
byHKUIMUU. DIIeMEHTapHbIE
npeobpazoBanus rpaduKoOB PYHKITUM.
O6nacth onpeiesieHus U MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpomeXyTKH 3HAKOITOCTOSTHCTRBA.
UYETHble 1 HEYETHBIE QYHKIIUH.
ITepuoauueckue GyHKIUU.

[IpomeXyTKH MOHOTOHHOCTH (DYHKIIHH.

MakcuMyMbl U MUHUMYMBbI (DYHKITHH.
HauGonbliiiee 1 HauMeHblIee 3HaYCHUE
dbyHKIIMM Ha TpoMexyTKe. JInHeitHas,
KBaJIpaTUYHas U IPOOHO-TMHEITHAS
byHKIIUU. DIIEeMEHTapHOe
UCCJIEIOBAHNE U TTOCTPOEHUE TparKOB
ATUX PYHKIUH.

Crernens ¢ 1eJIbIM MOKa3aTeleM.
bunom HeroToHa.

CrenenHas pyHKIHS C HATypaJIbHBIM

Y LIEJIBIM MOKa3aresieM. E€ cBoWCTBa U

rpadux .

OnepupoBaTh MOHATHAMU: QYHKITHS,
cnocoObI 3a7aHus GYHKIUN; B3aUMHO
obpatHble (PYHKIIUU, KOMIIO3UIIUS
byHk1mii, rpadux pyHKIMH, 00IaCTh
onpe/ereHUs] 1 MHOKECTBO 3HAUCHUM
byHKUIMY, HYIU QYHKIUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA; JTUHEHHASI,
KBaJipaTU4Has, IpoOHO-TMHENHAS U
cTenieHHas QyHKUUU. BBINONHATH
aJIeMEHTapHbIE TPeoOpa3zoBaHuUs
rpagukoB QyHKIMI. 3HATH U YMETh
J0Ka3bIBaTh YETHOCTh WIIK HEYETHOCTD
(GyHKUMU, TEPUOIUYHOCTD (PYHKIUH,
HaXOAUTh MPOMEXYTKH MOHOTOHHOCTHU
(bYHKITNHM, MAKCUMYMbI I MUHUMYMBI
(GyHKUIMU, HAanOOJIbLIEE U HAUMEHBIIEE
3HaYeHUe (PYHKIIMH Ha IPOMEXKYTKE.
dopmMynupoBaTh U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHOM H
CTENEHHON (PyHKIUH.

Breipaxxate ¢opmynaMu 3aBUCHMOCTH
MEXTy BEIIMYUHAMH.

3HaTh OMpeIeICHNE U CBOMCTBA
CTETCHH C ILIeJIBIM MOKa3aTelieM;

26



Apudmernuecknii KopeHb N-
OU CTEIICHH.

HppanmoHanbHbIE ypaBHEHUS

15

ApudmeTrnuecknii KOpeHb
HaTypaJbHOM CTENEHU U €T0 CBOMCTBA.
[Tpeobpa3oBanus YHCIOBBIX
BBIPAKEHHM, COACPKAIIUX CTETIEHH U
KOPHH.

HppauroHaabHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELIEHUS
UPPALMOHATIBHBIX YPaBHEHUM.
PaBHOCHITbHBIE IEPEXO0/IbI B PEILICHUN
ppalMoHaibHbIX ypaBHeHUI. CBOMCTBa
U rpaduK KOpHs N-0il CTENEeHH Kak
byHKIIMKU 00paTHOM CTETICHU C
HaTypaJbHbIM IOKa3aTeIeM

MOIXOISIIYI0 (hOpMY 3aITUCH
JICHCTBUTEILHBIX YHCEN JIJIS PEIICHHS
NPaKTUYCCKHUX 3a/1a4 U TIPEICTABICHHSI
JTAHHBIX

DopMyIUpPOBATH, 3aAMIMCHIBATL B
CUMBOJIMYECKOUN opMe U
MCTI0JIb30BAaTh CBOMCTBA KOPHS N-OH
CTEIEHHU JIJIsl MPeoOpa3oBaHUs
BBIPAKEHUMU.

Haxomute pernienust uppanuoHaibHbIX
ypaBHEHUM C TOMOIIHI0 PABHOCUIIBHBIX
NEPEXO0JI0B WIIA OCYIIECTBIISS
npoBepKy KopHel. CTpouth rpaduk
(GyHKIIUU KOPHS N-OM CTENIEHU Kak
oOpaTHOM 1151 PYHKIMU CTENEHU C
HaTypaJIbHbIM ITOKa3aTeIeM
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[TokazarenbHast pyHKLHS.
[loka3arenbHBIE YPaBHEHUS.

10

CremneHb ¢ palMOHAIBHBIM TIOKa3aTeeM
U €€ CBOMCTBA.

[Toka3arenbHas GyHKIUS, €€ CBOWCTBA U
rpaduk. Mcnons3oBanue rpaduka
GyHKUMU IS pelieHus] ypaBHEHU.
[loka3arenbHbie ypaBHEHHS. OCHOBHBIE
METO/IbI PELICHHS TTOKA3aTEIbHBIX
YPaBHEHHUH .

DopMyIMpPOBATH ONPEAECIEHUE CTEIICHU
C pPalMOHAJIBHBIM ITOKA3aTEIIEM.
BrinonHsaTs npeodpa3oBaHusi YUCIOBBIX
BBIPAKEHUM, COAEPIKAIINX CTETIEHH C
palHOHAJIBHBIM [TOKA3aTEJIEM.
Hcnonw3oBath 1udpoBbIe pecypehl IS
NOCTPOEHUS rpadHKa MOKa3aTeIbHON
GYHKIUU 1 U3ydeHUS €€ CBOMCTB.
Haxonute pemienns noka3arenbHbIX
YPaBHEHUM.

Jlorapudmuyeckast GyHKITUS.

Jlorapupmuueckue
ypaBHEHUS

18

Jlorapudwm yucna. CBoiicTsa
norapudma. JlecsTUuHbIE U
HaTypaJIbHbIE JIOTapU(PMBI.
[IpeobpazoBaHue BbIpAKEHUH,
coJiepKalluX JorapuQmsl.
Jlorapudmuueckast pyHKIus, €€
CBOICTBA U TpaduK.

Hcnonb3oBanue rpaduka QyHKIUH 15
pelIeHns ypaBHEHUN.
Jlorapudmuueckre ypaBHEHUS.
OCHOBHBIE METO/IBI PELIEHUS
jorapu(pMUUYECKUX YpaBHEHUH.
PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUN
Jorapu(pMUYECKUX YpaBHEHUH .

JlaBath onpenenenue Jorapudpma
YHUCIIa; IeCATUYHOTO U HATYPaJIbHOTO
jorapudmMa.

Hcnonw3oBath cBolcTBa I0rapuMoB
JU1s1 TpeoOpa3oBaHuUs
JorapuMUYECKUX BBIPAKEHUN.
Crtpouts rpaduk jiorapudmudeckoi
(GyHKIIUU KaKk 0OpaTHOM K
[I0KA3aTEIbHON U UCIIOIb30BaTh
CBOMCTBA JorapuPpMUIecKoi GyHKIIUN
11 pemenus 3anad. Haxoaurs
perieHus JorapupmMuaecKux
YPaBHEHUH C MTOMOIIBIO
PaBHOCHJIBHBIX MIEPEX0JI0B WU
OCYILECTBIISISL POBEPKY KOPHEM .
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Tpuronomerpruueckue
BBIPKECHUS U YPABHEHUS

22

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOIO apryMeHTa. ApKCUHYC,
ApPKKOCHUHYC M ApKTaHI€HC YUCIOBOIO
apryMeHTa.

TpuronomeTrpuyeckas OKpyKHOCTb,
OINpEJEIeHHE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUYECKHUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN.
Pemenue TpuroHOMeTpuYECKUx
YPaBHEHUM.

JlaBaTp  ompenesieHUss  CHHYcCA,
KOCHHYCa, TaHIMeHCa W KOTaHTeHca
YUCJIOBOTO apryMEHTa; a TakKkKe
apKCHUHYCa, apKKOCHHYCa u
apkTaHreHca uyucina. lIpumensars
OCHOBHBIC  TPUTOHOMETPHUYECKHUE
dbopmynbl sl TIpeoOpa3oBaHUS
TPUTOHOMETPHYCCKUX BBIPAKCHHM.
[TpumeHnsTh bopmyIbl
TPUTOHOMETPUH I PCEIICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPHUUECKUX YPaBHECHUH.
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[TocnemoBaTeIbHOCTH U 10 OnepupoBaTh NOHATUSIMU:
oporpecCun IIOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJIaHUs OCJIEA0BATEIIbHOCTEM;
MOHOTOHHBIE I OTPaHUYCHHEBIC

ITocitemoBaTEILHOCTH, CIIOCOOBI
10CJIEI0OBATEILHOCTH; HUCCICAOBATh

3aJ]aHNs TI0CTIeI0BATEILHOCTEH.
B MOCJIEI0BATEIbHOCTH Ha
MeTtoa MaTeMaTU4eCKON UHTYKITUH.
MOHOTOHHOCTH M OTPaHUYEHHOCTb.
[TonyuaTs npencraBienue 00
OCHOBHBIX UJIESIX aHAJIN3a
O0eckoHeuHO MajbiX. /laBaTh

omnpenesieHue apupMeTUIECKON U

MOHOTOHHBIC B OTPaHUYEHHBIC
nocyenoBaTeabHocT. MicTopust ananusa
OEeCKOHEYHO MaJbiX. ApudmeTndecKkas u
reoMeTpUYeCcKas IPOrpecCcu.
beckoneuHno yObIBaroIast
reoMmerpudeckas rnporpeccusi. Cymma
OeckOHEeUHO yObIBaroIen

r€OMETPUYECKON MMPOTPECCHUM.
Jloka3bIBaTh CBOMCTBA

. apu(pMETUIECKON U TEOMETPUIECKOM
reOMEeTPUUYECKOI MPOrpeCcCHH.

o o o nporpeccun, HaxoaAuTb CyMmM
JIMHEeWHbBIN 1 9KCIMOHCHIUAJIBHBIX POCT. porp ’ y y

YJICHOB MIPOTPECCUH, & TAKKE CYMMY
Yucno e. .
YJICHOB OCCKOHEUHO yOBIBaroIIeh
r€OMETPUYECKON MMPOTPECCHUM.
Hcnons3oBath nporpeccuu Ajist
pelieHus 3aa4 IpUKIagHOTO
Xapaxrep.
[TpumensTh POopMyITy CIIOKHBIX
MPOIICHTOB JJIsl PEILICHUS 3a/1au U3
pEAIBHOM ITPAKTUKMU.

dopMyiia CI0KHBIX NPOLIEHTOB.
Hcnonp30BaHne NpoOrpeccuu s
pELIEHUS peaNIbHBIX 3a/1a4
MPUKIAAHOTO Xapakrepa .




HenpepoiBHbIE HyHKIIUU. 20 HenpeprpiBHBIC (DYyHKIIMK U UX CBOMCTBA. OmnepupoBaTh MOHATHAMU: (DYHKIIHS
[TpousBoaHas Touka pa3psiBa. HENpepbIBHASI HA OTPE3KE, TOUKA
ACUMIITOTHI TPAPUKOB (PYHKIIHIA. paspeiBa QYHKIIHH, aCHMITOTA rpaduka
CroiicTBa (QyHKIIMI HEMPEPHIBHBIX bynkrm.
Ha OTpe3Kke. METO HHTEpBAIOB JUIA [IpuMeHsTh CBOMCTBA HEMPEPHIBHBIX
pETIEHNS HEPABEHCTB. (YHKIMI 15 perieHus 3a1ad.
[TpuMeHeHre CBOMCTB HEMPEPHIBHBIX OnepUpOBATE IOHATHAMY: NIEPBAT H
dyHKIMIT 14 pentenns 3anad. Ileppag ~ BTOPa4 IPOM3SBOIHBIC (})yHKHHH;
U BTOpasi NPOU3BOAHbBIE QYHKIUH. TIOHUMATD cbmn:{ecm/m 1 5
Onpenenenue, reoMeTpHIECKHi 1 Tr€OMETPUUECKUNA CMBICI MPOU3BOAHOM;
(bH3HUECKHiT CMBICI IPOU3BOIHOIA. 3aMUChIBaTh YPaBHEHHE KacaTeIbHOM.
VYpaBHEHHE KacaTelnbHOM K IrpauKy Beluucniate  NpOW3BOAHBIE  CYMMBI,
¢ynkun. [IpousBogHbie IPOU3BEJICHUSI, YAaCTHOTO U CIIOKHOM
dneMeHTapHbIX GyHKuuid. [IponsBonHas  qynrkmum.
CYMMBI, TIPOU3BEACHIA, HACTHOTO 1 3y4aTh MPOU3BOJHBIE DIEMEHTAPHBIX
KOMITO3UIIMU (PYHKITHH . (yHKIHA.
Hcnonbp30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI POU3BOAHOMN ISt
pelIeHus 3a1ay .
[ToBTOpEHuE, 06001ICHME, 5 OcHOBHBIE MOHATHUS Kypca anredpsl u

CHUCTEMATHU3AINS 3HAHUU

HayaJl MaTeMaTnyeckoro anagmsa 10
Kjacca, 0000IIIeHre U CUCTEMAaTH3 AN

3HAHUU

[IprMeHSATh OCHOBHBIE MTOHATHS Kypca
anreOpbl ¥ Ha4YaJl MAaTEMAaTUYECKOTO
aHanu3a Ul pelIeHus 3a1ad U3
pPEaNbHOM KU3HU U APYTUX IIKOJIBHBIX
IPEAMETOB
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KIJACC

HasBanue pazzaena
(Tempi)

UccnenoBanne (yHKIUN ¢
TTOMOIIBIO POU3BOJHOU

KommuecTBo OcHOBHOE cojiepKaHUe pa3/ena
4acoB (TeMbI)

[IprMmenenne Mpou3BOHON K
HcclieIoBaHui0 QYHKIMNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hauboib1Iero u
HaVMEHBILIETO 3HAUEHHS HENPEPHIBHOM
¢dbyHkuu Ha otpeske. [Ipumenenue
IIPOU3BOJHON I HAXOXKJICHHUS

22 HAWJIYYIIEero peleHus B MPUKIIATHBIX
3ajayax, JUisl ONpeAeseHUsl CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.
Kommno3unus pyHKuui.
['eomeTpuueckue o6pas3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOU
MJI0CKOCTH

OCHOBHBIE BUJIBI ICATEIHHOCTH
00yJaronuxcs

Ctpouts rpadvk KOMIIO3UIIUU
(GYHKIIHI ¢ TOMOIIBIO JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMIIO3UIINH.
Crpouts reoMmeTpuyeckue o0Opassl
YpaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO IS
UCCIIEJOBaHUsl (PYHKLIMK Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HauOOJIbLIEE U HAUMEHbLIEE
3Ha4Y€HUs PYHKIUU HENPEPHIBHON Ha
OTpE3Ke; CTPOUTH rpaduku PyHKIUI Ha
OCHOBAaHUHU MPOBEAEHHOIO
uccienoBanus. Mcnonp3oBars
IPOU3BOJHYIO JUISl HAXOXKACHUS
HAWIY4lIEero pelIeHNs B IPUKIIAIHBIX,
B TOM YHCJIE€ COLIMAIBHO
SKOHOMHUYECKHUX, 3a1a4ax, s
ONIPENEIICHUS] CKOPOCTH M YCKOPEHUS
npoliecca, 3aJIaHHOT0 (HOPMYJION WK O
IPUMEHEHUU IPOU3BOJIHON B
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Pa3INYHBIX OTPACIIAX 3HAHUU.

[lepBooOpa3Has U UHTErpa 12 OnepupoBaTh MOHATUSIMHU:
[TepBooOpazHasi, OCHOBHOE CBOMCTBO nepBooOpasHas H OpeIenEHHbIN
nepBoooOpasHbixX. [lepBoobpasnbie uHTerpan. Haxoauts nepBoodpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna AJIEeMEHTapHBIX PYHKIUN U BBIUUCISATH
HaXO0XKJEHUs IEPBOOOPA3HBIX. uHTerpai no gpopmyne HeroTona—
WHurerpan. 'eoMeTpUYECKU CMBICT Jleit6uua.

HHTCTpaa. Brraucnenne Haxonuts miomany miockux Gpuryp u
ONpeeNEHHOr0 HHTErpalIa 1o OGBEMEL TEN ¢ HOMOIIBIO

(bopmy:e Hotoona— Jlefibuuua. OIpeeIEHHOr0 HHTErpaa.
Ilpumenerne I/IHTeraJIUa AT 3HAKOMHTBCS C MATEMATUYECKUM
HAXOXICHI IVIOMAZICH IUIOCKAX MOJIENTHPOBAHHEM Ha TIPHMEpE

buryp u 00HEMOB FGOM?TpI/IquKI/IX b (ePeHIHATHBIX YPABHEHHUL.

Ten. Ipumepet pemenni Ionyuats npeAcTaBlIeHUEe O 3HAYECHUH
Au(depeHIMaNbHbIX YPaBHEHHH. BBEJICHUSI IOHATUS UHTETpajia B
MareMaTtnyeckoe MOIEINPOBaHUE PA3BUTHH MATEMATHKH

peanbHBIX IPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX ypaBHEHUN

I'padukn 14 Tpuronomerpudeckue QyHKINH, UX Hcnonb3oBath U poBbIE pecypChl

TPUTOHOMETPUYECKUX CBOMCTBA U TpaUKH. JUISL TOCTPOCHHS TPA(HKOB

(yHKIMiA, OT160p KOpHEH TPUTOHOMETPUYECKHX TPUTOHOMETPHYECKUX (DYHKLIMH 1

Tpuronomerpuyeckue YPaBHEHHUI1 C HOMOLIBIO M3Yy4YEHUS UX CBOUCTB. Pemarh

HEPaBCHCTBA TPUTOHOMETPUUECKOU OKPYKHOCTH. TPUTOHOMETPUYECKUE YPABHEHUSA U
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Pemenne TpuroHOMETpUYECKUX
HEPaBEHCTB

OCYULIECTBJIATH OTOOP KOPHEN C
MOMOIIBIO TPUTOHOMETPUYECKOM
OKPYXHOCTH.

[Ipumensats Ghopmysbl TPUTOHOMETPUU
JUISL  pEelIeHUs]  OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUECKUX
Ucnonb3oBath ubpoBbIE PECypChI s

HEpPaBEHCTB.

IIOCTPOEHUS U UCCIIEAOBAHNUS
rpagukoB QyHKIHIA

HppanmonanpHeIE,
IIOKa3aTeJIbHbIE U
jgorapu(pMUIECKHe
HEPaBEHCTBA

24

OCHOBHBIC METOJIBI PEIICHUS
MMOKa3aTEeIbHBIX M JIOTApU(DMHICCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIICHUS
UPpalMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TTOKA3aTEeILHBIX U
Jorapu(pMUUYECKUX ypaBHCHUHN 1
HEPaBEHCTB

[IpuMeHATH CBOKCTBA OKA3aTEIbHOM
U JIorapuPpMUYecKoil PyHKIUN K
PEILIECHUIO TOKA3aTEJIbHBIX U
Jorapu(MUYECKX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIIBHOCTD
MEePEXO0B.

Pemats uppanmroHaibHbie U
KOMOMHMPOBaHHBIC HEPABEHCTBA, C
MTOMOIIbIO PABHOCUJIBHBIX
MEePEeXO0B.

Hcnonw3oBath rpadguaeckue METO bl
Y CBOMCTBA BXOJSIIUX B YPABHCHUE
WJIM HEPABEHCTBO (DYHKITHI 1715t
pelieHus 3aa4u
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HppannoHaibHbIe,
NOKa3aTeJIbHbIE U
JorapupMuyecKue
HEpaBEHCTBA

24

OCHOBHBIE METOBI PELICHUS
MOKAa3aTeJIbHbIX U JIOTapu(MUUYECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELICHUS
VPPaLMOHAIBHBIX HEPABEHCTB.
['padmyeckue MeTOABI peLICHUS
UPPALMOHAJIBHBIX, ITI0KA3aTEIbHBIX U
aorapu(pMUYECKUX YPaBHEHUH U
HEPaBEHCTB

[IprMeHATh CBOMCTBA ITOKA3aTEIBHON
u jorapumudeckor QyHKIUNA K
PELICHUIO TOKA3aTeNIbHbIX U
JorapupMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
ePEXOI0B.

Pemats uppannoHaibHble U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MOMOILBIO PABHOCUJIBHBIX
IIEPEXOOB.

Hcnonb3oBath rpaguueckue METoIbl
Y CBOMCTBA BXOJSIINX B YPABHEHUE
WM HEPABEHCTBO (DYHKIMI 715t
pelIeHus 3a1a4u
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KommniekcHble ynciia

HartypanbHsbie u 1ienble yncna

10

10

Kowmrmnekcusie uncna. Anredpandeckas
U TPUTOHOMETpUYECKast JOPMBI 3aMncu
KOMIUIEKCHOT'O YHCJIA.
Apudmernueckue oneparum ¢
KOMILJICKCHBIMHU YU CJIAMH.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpPAMHATHOM IockocT. Gopmyiia
Myagpa. Kopuu nN-oii crenenu u3
KOMILJIEKCHOTO yncia. [[pumenenue
KOMIUIEKCHBIX YUCEI JJISI PELICHUS
(bU3UYECKUX U TEOMETPUUYECKUX 3a/aY.

HarypanbpHbie u nensie uyncia.
[IpuMeHeHnEe MPU3HAKOB JIEJIMMOCTH
uenbix yucen, HOJl u HOK, ocrarkoB
110 MOYJIIO, aJirOpUTMa EBKIMIa miist
pelleHus 3a1a4 B 1EJbIX YHCIax

OnepupoBathb MOHATUSIMU:
KOMIUIEKCHOE YHCJIO M MHOXKECTBO

KOMIIJICKCHBIX YHCCIJI.

[IpeacTaBasTh KOMIUJIEKCHBIE YKCTa B
anreOpandecKkou u
TpUTOHOMETpHUUECKOU popme.
BrimonasaTs apudmeTnieckue
ONepalny C HUMHU.

N300paxkath KOMILJIEKCHBIC YKCIa Ha
KOOPJIMHATHOM TIOCKOCTH. [IprMeHsITh
dbopmyny MyaBpa u noinyyatb
MPEICTaBICHUE O KOPHIX N-Oi
CTENEHU U3 KOMIUJIEKCHOTO YHUCIIA.
3HaKOMUTBCA C PUMEPAMHU
PUMEHEHUST KOMITJIEKCHBIX YMCeT ISt
pEIICHUS TEOMETPUICCKUX H
bu3uYeCKuX 3a0a49

OnepupoBarh NOHATHUAMU: HATYPAIBHOE
Y LIEJI0€ YHUCIIO, MHOXKECTBO
HaTyPAJIbHBIX U LEJIBIX YHACEIL.
Hcnonp30BaTh NpU3HAKK IETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KcCen;
anroput™ EBKiuaa i pemenus 3auay.

3anuceIBaTh HaTypaJIbHbIC 4YHUCJIA B
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CucTeMbl pallMOHAJIBHBIX,
UppamoHaIbHbIX
MOKA3aTEIbHbIX U
Jorapu(pMUYECKUX
YpaBHEHUU

12

Cucrema v COBOKYITHOCTh YPAaBHEHHM.
PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBICIIECJICTBHS.

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEW PallMOHAJIBHBIX,
VPPALUOHAIBHBIX, [IOKA3aTEJIbHBIX U
JA0rapu(pMUYECKUX YPABHEHHI.
[IprmeHeHue ypaBHEHUN, CUCTEM U
HEPABEHCTB K PEILLCHUIO
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3
pPa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU, HUHTEPIIPETALUSA
IIOJIyYEHHBIX PE3YJIbTATOB

Pa3JINYHbIX ITO3MIOHWOHHBIX CHCTCMAaX
CUHNCJICHHII.

OnepupoBarh MOHATUAMH: CHCTEMA U
COBOKYITHOCTh YPABHEHUU U
HEPABEHCTB; PEUICHUE CUCTEMBI UIIU
COBOKYITHOCTH; PABHOCUJIBHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHUS.
Haxonuts penieHus: cucTem u
COBOKYITHOCTEH 1IEJIBIX
palMOHAIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbIX U JIOrapu(PMUUYECKUX
YPaBHEHHMU U HEPABEHCTB. [IpumeHsaTh
CUCTEMBI YPaBHEHUI K PEIICHHIO
TEKCTOBBIX 337a4 W3 Pa3JINYHbIX
oOJnacTell 3HaHUI U pealbHOW KU3HH;
UHTEPIPETUPOBATH MOJyYECHHBIE
pemenus. Mcnonb3oBath HUppoBbIE

peCypChI.
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3amauu ¢ mapameTpaMmu

16

PamnmmonansHbie, MppalluOHAIIBHBIE,
MOKa3aTelbHbIE, JIOTapudMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C
IapaMeTpaMH.

[TocTtpoenue u nccieoBaHue
MAaTEMATUYECKUX MOJEJIEH PEATbHBIX
CUTYyallUH C MOMOILBIO YPAaBHEHU,
CHUCTEM YPaBHEHUW U HEPABEHCTB C
rapaMeTpaMu

Bribupats cioco0 perieHus
pPalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MTOKA3aTeNIbHBIX, TOTapU(DMHUIECKHUX U
TPUTOHOMETPUUECKUX YPABHEHUN H
HEPABEHCTB, COACPKAINX MOAYJHU U
napameTpsbl. [IpumensTs rpadpuueckue
Y QaHAJTUTUYECKUE METOBI NS
pelieHusl ypaBHEHUN U HEPABEHCTB C
napaMeTpaMi, a TaKKe UCCIEAOBaHUE
byHKIUNA METOAaMU MaTEMAaTHYECKOTO
aHaim3a. CTpOUTH U UCCIIEIOBATh
MaTeMaTH4YECKHE MOJIENN PeaTbHbIX
CUTYyallH C MOMOILBIO YPAaBHECHU,
HEPABEHCTB U CUCTEM C MapameTpamu
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[ToBTOpEeHue, 06001IEHNE,
cHCTeMaTH3aIs 3HaHuH

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U CUCTEMATHU3ALMS 3HAHUI

MonennpoBaTh peaibHbIE CUTyaI[lH Ha
SI3BIKE anreopsl, COCTaBJISITh
BBIPOKCHUSI, YPaBHEHUS, HEPABCHCTBA
U WX CHUCTEMBI TI0 YCJIIOBHIO 3aJa4H,
UCCIIEZIOBATh MTOCTPOCHHBIE MOJIEIH C
UCTIOJb30BaHUEM ammapaTta ajireOpsl,
UHTEPIPETUPOBATH MOJTyYeHHBIN
pe3ynbTar.

[Ipumenats QyHKIUU

JUTSL MOJICTTUPOBAHUS U UCCIIEAOBAHUS
peaTbHBIX POLIECCOB. Pematp
NPUKJIAAHBIC 3a7a49d, B TOM YHCIE
COIMAIBHOOKOHOMHUYECKOTO u
duznyecKoro xapakrepa, CpeacTBaMU
anreopsl U MaTeMaTU4eCKOro
aHanm3a

OBLIEE KOJIMHECTBO
YACOB IIO ITPOI' PAMME
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®OEJEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsETCS OJHUM M3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOLIEro
oOpa3oBaHMs, TaK Kak OO0ECHeYMBAaeT BO3MOXKHOCTb M3YyUYEHHUS JUCUUIUIMH
€CTECTBEHHOHAYYHON HANpPABICHHOCTH W IPEAMETOB T[yMaHUTApHOIO  [MKJIA.
[TockonpKy JOruueckoe MebIIUIEHHE, (pOopMHpyeMOe MpU H3yYEHUH OOYy4YarolUMUCS
MOHATUWHBIX OCHOB T€OMETPHH, IIPU JTOKA3ATEIBCTBE TEOPEM M ITOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEPKIACHUN MPH PELICHUN F€OMETPUUECKHX 3a1a4, YMEHUE BBIIBUTaTh U
ONPOBEPraTb THUIOTE3bl HEMOCPEICTBEHHO WCIIOJIB3YIOTCS NPU PELIEHWM 3a1a4
€CTECTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTH (PU3HYECKUX 3a/1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOro kypca «l'eoMerpusi» Ha yriayOJIEHHOM
YPOBHE — DPa3BUTHE WHIMBHIYAJIbHBIX CIHOCOOHOCTEH OOYy4arOIIUXCA MPU H3YYECHHUH
T€OMETPHUH, KaK COCTABJISIONIEH peIMEeTHON obnacT «MaTemaTuka u HHPOPMATHKA
yepe3 oOecreyeHrue BO3MOXKHOCTH IPUOOPETEHMSI U UCIOJIb30BaHUs 0ojiee IIyOOKHX
reOMETPUYECKUX 3HAHUHN U AEUCTBUM, crieHu(UUHBIX TEOMETPUN, U HEOOXOJUMBIX JIs
YCIIEIIHOTO MpOo(ecCHOHAIbHOTO 00pa30BaHus, CBSI3aHHOTO C HCIOJIb30BAaHUEM
MaTeMaTUKH.

[IpuopureTHBIMU 3ajlayaMud  Kypca TEOMETpUM Ha YrIyOJI€HHOM YpOBHE,
pacUIMPSIIONIMMU U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YpPOBHS, SIBJISIIOTCS: PACIIUPEHUE
NPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM KyJIbTypbl M (OpMHpPOBaHHUE
OCO3HAHUS B3aUMOCBSI3M TE€OMETPUHM C OKPYXKAIOIHUM MHPOM; (HOPMHUpPOBAHUE
IPEJCTaBICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O Ba)KHEHIIMX MaTeMaTHYEeCKHX
MOJEISX, MO3BOJISIOIINX ONMMUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOLIEro MUPA,
3HaHHWE MOHATHMHOrO ammapara mno pasaeny «CrepeoMmeTpusi» ydyeOHOTro Kypca
reoMeTpuu;  (QPOPMHUPOBAHHME YMEHHS  BIAJCTh OCHOBHBIMU  MOHATHSMH O
IPOCTPAHCTBEHHBIX (PUTypax U UX OCHOBHBIMHM CBOMCTBaMH, 3HaHUE TEOPEM, GOPMYI U
YMEHHE HMX IMPUMEHATh, YMEHHS JOKa3blBaTh TEOPEMBbl U HAXOIAUTH HECTAHIAPTHHIC
crocoObl pemnieHust 3agay; (QOpMUpPOBAaHUE YMEHHMsI pacrno3HaBaThb Ha YepTexax,
MOJENSAX U B PEaTbHOM MHpPE MHOTOTPAHHHMKM W TE€Jla BPAILCHHS, KOHCTPYHUPOBAaTh
reOMETPUYECKUE MOJENH; dbopmupoBaHue MTOHUMAHMUS BO3MO>KHOCTH
aKCHUOMAaTUYECKOTO MOCTPOEHUSI MaTEMAaTUYECKUX TEOopuid, (OpMHUPOBAHUE TOHUMAHUS
PO aKCMOMATHUKH TPH MPOBEACHUU pacCykAeHUi; GpopMupoBaHHEe YMEHUS BJaJleTh
METOJAAMHU JOKAa3aTEIbCTB U AITOPUTMOB PELICHUS, YMEHUS UX NPUMEHATH, IPOBOAUTH
JIOKA3aTeJIbHBIE PACCYKICHMS B XOIE PEIICHUS CTEPEOMETPUYECKUX 3alad U 3a7ad C
NPAKTHUECKUM COJIEp:KaHueM, (OPMHUpPOBAHUE TMPEACTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeNbCTB MPU 0OOCHOBAHMHM MAaTEMAaTUYECKUX YTBEPKACHUIA U POJIM aKCHOMAaTUKU
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B TIPOBEJACHUM JIEAYKTUBHBIX pACCYXKJICHUW;, pa3BUTHE M COBEPLICHCTBOBAHHUE
WHTEJUIEKTYalIbHBIX W TBOPYECKHX CIOCOOHOCTEM 00y4arolmuxcsi, MO3HaBaTEIbHOU
aKTUBHOCTH, HCCJIEAOBATEIbCKUX YMEHHW, KPUTHUYHOCTH MBIIIJICHUS, WHTEpeca K
U3YyYEHHUI0 TeoMeTpuu; GopMUpoBaHUEe (YHKIIMOHATIHHOW TPaMOTHOCTHU, PEICBAHTHOMN
T€OMETPUHU: YMEHHSI PAaClO3HABATh MPOSBIECHUS F€OMETPUUECKUX MOHATUI, 00OBEKTOB U
3aKOHOMEPHOCTEM B PEANBHBIX XU3HEHHBIX CHUTyalUsX M NPU H3YyYEHUU APYTHUX
y4eOHBIX MPEIMETOB, IMPOSBJICHUA  3aBUCUMOCTEM W  3aKOHOMEPHOCTEW,
MOJICIMPOBAHUSl pEAIbHBIX CHUTYallMil, MCCIEOBAaHUS TIOCTPOEHHBIX MOJIENeH,
MHTEPIPETALNHU [TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUAMHU yueOHOro Kypca «I'eometpusi» B 10-11
kjaccax sBisitorcs: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBE», «MHOTOIpAHHUKNY,
«Tena BpameHus», «BeKTOppl M KOOPAMHATBI B NPOCTPAHCTBE», «JIBMO>KEHHS B
POCTPAHCTBEY.

Chopmymupoannoe B DPI'OC COO TpebGoBaHME «YMETh OIEPUPOBATH
NOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha yriayOon€éHHOM ypoBHe oOyudenus B 10-11
KJIacCaX, OTHOCUTCA KO BCEM COJEP)KATEIbHbIM JIMHUSAM Y4YeOHOro Kypca, a
(opMHpOBaHUE JTOTUYECKUX YMEHUUN pACTIPENENSIETCs] HE TOJIBKO IO COJIEpPKaTeIbHBIM
JUHUSM, HO U 1o roaam oOyudenus. ConepxaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yJibTaTaM  ocBoeHus  DexaepanbHOil  paboyell  mporpammel,
pacnpenei€éHHbIM 10 ToJaM 00y4YeHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHLHUIIKAIBHBIM  BOIpocaM  oOydaromuecs oOpalainuch
HEOJHOKpPAaTHO. JTO IMO3BOJSET OPraHu30BaTh OBJAJACHHE T'€OMETPUYECKUMHU
NOHATUSAMU W HaBbIKAMHM IIOCJIEJOBATEIbHO W TOCTYMNATEIbHO, C COOJIIOJIEHUEM
OPUHLIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY
FEOMETPUYECKUX MPEJICTABICHUN 00ydYaronIuxcs, pacimupss u yrayounss e€, oopasys
IIPOYHBIE MHOYKECTBEHHBIE CBS3H.

[lepexon K HM3y4eHHIO T€OMETPUHU Ha YriyOJEHHOM ypOBHE MO3BOJSET: CO3/1aTh
ycnoBust  juia  aupdepeHnpanuu  00ydeHHs, MOCTPOEHHUS  MHAMBHUIYaJIbHBIX
o0Opa3oBaTeNbHBIX MPOrpaMM, OOECHeUUTh YIiayOlIEHHOE H3yueHHUE T€OMETPHH Kak
cocTaBisifolell yyeOHOro mpeamera «MaTemaTHkay; MOATOTOBUTH OOYYarOIIUXCS K
MPOJOJDKEHUI0 M3Y4YeHUs MaTeMaTUKu ¢ Yy4€ToM BbIOOpa Oynmymiel mpodeccun,
obecreunBasi MPeeMCTBEHHOCTh MEXKy OOIMUM U MPOQECCHOHATILHBIM 00pa30BaHUEM.

Ha usyuenue yue6Horo kypca «l'eomeTrpus» Ha yriayOJeHHOM YPOBHE OTBOJUTCSA
204 yaca: B 10 xnacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B
HEJIETTIO).

42



COJEPXAHUE OBYUYEHUA

10 KITACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUS cTepeoMeTpuH. Touka, mpsiMasi, INIOCKOCTb, NMPOCTPAHCTBO.
[TonsiTue 06 akCHOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEACTBHUSI U3 HUX.

B3anmHOoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAIOIIUECH,
IapajuleNIbHble U CKpeIMBaromuecs npsmele. [Ipu3Haku CKpemuMBarOUXCs MPSAMBIX.
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEW B NMPOCTPAHCTBE: NapaJUICIbHBIE NPSMBIE B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX IPAMBIX, MAPAIIIEIIBHOCTD IPSIMON U IIJIOCKOCTH.
[TapanmiensHOe M LEHTPaJbHOE MPOEKTHpPOBaHHE, H300paxeHue ¢uryp. OCHOBHbIE
CBOICTBa MapajljIeIbHOTO MPOEKTHpoBaHUs. M300pakeHue Quryp B mnapauieabHOU
IIPOCKUMU. YIJIBI C COHANPABICHHBIMU CTOPOHAMM, Yroja MEXAY NIpPsMBIMA B
npocTpadcTBe. [lapamnenbHOCTh IUIOCKOCTEN: IapajulesibHbIE IUIOCKOCTH, CBOWCTBA
napajuieNbHbIX MIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (UTYpPHI HA MJIOCKOCTH:
TETpasap, NapajljIeICIUIIel, IOCTPOCHUE CCUCHUM.

IlepnieHIMKYJISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IPSAMbIC NMAPAIIICIbHBIE U NEPIEHAUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
MEPIIEHAUKYJIIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O IPSAMOU NEPIECHAUKYISIPHOU
IIOCKOCTH. OpTOroHaJbHOE MPOEKTUpOBaHWE. IlepneHAMKYyJIsp M  HAKJIOHHBIE:
pacCTOAHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 IUIOCKOCTH, IPOEKIUS
burypsl Ha IJIOCKOCTb. IleprieHIUKYIISIPHOCTD IJIOCKOCTEMN: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpEX NEPIECHANKYISAPAX.

YTribl B IPOCTPAHCTBE: YroJl MEXKIY MPSIMOM M IUIOCKOCTBIO, ABYTPAHHBIA YTOJI,
JIMHEWHBIA yroJ JBYTPaHHOTO yria. TpéXrpaHHbld U MHOTOrpaHHble yribl. CBOMCTBA
IJIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOWMCTBAa IUIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buapl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yroiapHas npusma,
npsiMasi U HaKJIOHHAs TPU3MbI, OOKOBas U MOJHAS! TOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, TpsSAMOYTOJIBHBIM Napajulesenunes U ero cBoucrBa. Kparuaimmue
IIyTH Ha MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema Oiniepa. [IpocTpancTBeHHas Teopema
[Tudaropa. [Mupamuga: N-yronapHas nupamuja, NpaBUIbHAsS U yCEUEHHAs MUPAMMIIBI.
CpoiictBa pEébep M OOKOBBIX TpaHedl mpaBUIbHON mnupaMuabl. [IpaBuibHBIE
MHOIOTPAaHHHMKHU: ITIpaBUJIbBHAs IpU3Ma M IpaBWIbHAsA NUPaMUa, IpaBUIbHAsA
TpeyrojbHasl Upamuia 1 MpaBUIbHBIN TeTpasp, KyO. IIpencraBnenne o npaBUIbHBIX
MHOT'OIPaHHUKAX: OKTadp, JOACKAYAP U UKOCADIP.
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Bbluucienue 371€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomanas
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOU MPU3MBI, IIIONIA/Ib OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOW mpu3Mbl. [Lmomniaas 60kOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHOW MUPAMUJIbI, TEOPEMA O IUIONIAAN YCCUEHHON MUPaMU/IbI.

CumMeTpus B MOPOCTPAHCTBE.  DJIEMEHTHl ~ CUMMETPUM  MPABHIbHBIX
MHOIOTpaHHUKOB. CHUMMeETpuss B MPaBWIbHOM MHOTOTPAHHUKE: CHUMMETPUS
napajuielienunena, CUMMETpPUS TMPABUIBHBIX MPU3M, CHUMMETPHUS MPaBUIBHOU
nUpamMubl.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPhl KOJUIMHEAPHBIE, COHAIIPABJICHHBICE M IIPOTHBOIIOJOKHO HAIPABJICHHbBIC
BEKTOpBl. PaBeHCTBO BEKTOpOB. JIEHCTBUSA C BEKTOPAMH: CIIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha yucio. CBoucCTBa
CIOXKEHHS BEKTOpoB. (CBOWMCTBA YMHOXEHHUS BeKTOopa Ha uyucio. IloHsTue
KOMIUJIAHApHbIE BEKTOpPHL. [Ipu3Hak koMmiaHapHocTH TpEX BEKTOPOB. I[IpaBuio
napajienenunena. lTeopema O pasjgokKEHHH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOopaMm. IIpsiMoyrosibHas cucTeMa KOOpAMHAT B TpocTpaHcTBE. KoopauHaThl
BekTOpa. CBsA3b MEXIY KOOpPAMHATAMHU BEKTOpa M KOOPJMHATAMM TOYEK. YTOJ MEXKIY
BekTOpamMu. CKaISIpHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC
Tena Bpamenust

[ToHsATHSA:  TUIMHIPUYECKAs  TOBEPXHOCTh,  KOHWYECKAas  IOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, OOpa3yrolire MoBepxHOCTeH. Tena BpallleHHs: UIUHIP,
KOHYC, YCeU€HHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue chepbl U MI0CKOCTH,
KacarelbHas IUIOCKOCTh K cdepe. M3o00pakeHne Ten BpaimleHUs Ha IIOCKOCTH.
Pa3zBépTka nunuHapa u konyca. Cummerpus chepsl U 1mapa.

O06bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOJILHOTO
napayienenunena u ciuencteus u3 He€. OO0bEM MpsMONW M HAKIOHHOW TMPU3MBI,
UIMHAPA, TUPAMHIBI U KoHyca. O0BEM 11apa 1 mapoBOTo CErMEHTA.

KomMOuHanuu Tenn BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BircaHHas B IIUIMHJIP,
omucaHHas okoyio muauHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue
mapa u cdepbl TIOCKOCThI0. [loHATHE MHOTOTpaHHHKA, OMUCAHHOTO OKOJIO c(ephl,
chepsl, BIMCAaHHOW B MHOTOTPaHHUK WJIH TEJIO BPAIIICHHUS.

[Inomans MOBEPXHOCTH UWIWHAPA, KOHyca, Iuiomanab chepbl W €€ dYacTew.
[Tomo6ue B mpoctpanctBe. OTHOMIEHHE 00BEMOB, TUIOMIAACH MOBEPXHOCTEN TOT0OHBIX
¢uryp. IlpeoOpazoBanne momoOusi, romoreTus. PemeHue 3amay Ha IUIOCKOCTH  C
UCTIOJIb30BaHUEM CTEPEOMETPUICCKIX METOJIOB.
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[TocTpoeHue ceyeHnidi MHOTOTPAHHHMKOB W TEJN BPAILICHUS: CEYEHHUs LWJIMHIPA
(mapasuiebHO U MEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (mapajijieibHOE OCHOBAHUIO
U IPOXOJAIIEE Yepe3 BEPIIMHY), CEUEHUS 11apa, METO/bI IOCTPOECHUS CEYEHUN: METO]T
CJIEZ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO MIEPEHOCA CEKYLIEH TIIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepanuu HajJ BeKTOpamMu. BekTopHOE yMHOKEHHE
BEKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOXEHUS. [IpAMOyroiapHas cuctemMa KOOpAUHAT B
npoctpanctBe. Koopaunatel  BekTtopa. Pasnokenue  BekTopa 1o 0Oasucy.
KoopanHaTHOBEKTOPHBIM METO/I ITPU PELLIEHUU TEOMETPUYECKHX 3a1ad.

JABUKeHUs1 B IPOCTPAHCTBE

JIBixkeHus: npoctpanctBa. OtoOpaxenus. J[BuxkeHus u paBeHCcTBO puryp. OOiue
CBOMCTBA JBMXKCHUW. BuIbl NBMKEHUHN: NapajuieNbHBIA IEPEHOC, LEHTpaabHas
CUMMETpHUS, 3€pKajbHas CHUMMETpHs, MOBOPOT BOKpyr mpsmoi. IIpeoOpazoBanus
noaoOust. [Ipsimas u cepa Ditnepa.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuiicst HAy4uTCs:
CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH MOHSITHSIMHU CTEPEOMETPHUH MPU PEIICHUH
3a71a4 U MPOBEICHUN MATEMATHUYECKUX PACCYKICHUII;
MIPUMEHSTh aKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MPU PEIICHUU

r€OMETPUYECKUX 33/1a4;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

CBOOOHO OTNEPUPOBATH MOHIATUSIMU, CBI3aHHBIMU C YTJIaMU B POCTPAHCTBE:
MEXKTy IPSIMBIMU B IPOCTPAHCTBE, MEXTY MPSMOU U IIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;

CBOOOJIHO pacIio3HaBaTh OCHOBHBIC BU bl MHOTOIPAHHUKOB (MIpU3Ma, MUpaMU/Ia,
MPSIMOYTOJIBHBIN TIapalIeNienune, Kyo);

KJIacCU(UIIMPOBATH MHOTOTPAaHHUKH, BEIOMpasi OCHOBAHUS JIJIsl KJIaCCU(UKAIIUH;

CBOOO/JIHO OIEpPUPOBATH IOHSITHUSMU, CBSI3@HHBIMH C CEUEHHMEM MHOTOTPAaHHUKOB

IIJIOCKOCTHIO;

BBITIOJIHSATD MapaJljIeIbHOE, [ICHTPAIHLHOE U OPTOTOHAJILHOE MPOEKTUPOBAHUE HUTYD
Ha IJIOCKOCTh, BBIMOJHATH H300pakeHUs: (PUryp Ha IJIOCKOCTHU;, CTPOUTH CEUCHUS
MHOTOIPAaHHUKOB PA3IMYHBIMU METOJIAMH, BBIMOJIHATH (BHIHOCHBIE) IJIOCKUE YEPTEXKHU
U3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (GUTYp: BUJ CBEPXY, COOKY, CHU3Y; BBIUHUCIATH
IJIOIIA/IA TIOBEPXHOCTE MHOTOTPAHHUKOB (IIpU3Ma, TUpaMuia),

rE€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYIT;
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CBOOO/IHO ONEpPUPOBATH IMOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb H
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI;
cBOOO/IHO OIIEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLIMMH BEKTOPaM U
KOOpAMHATaM B IPOCTPAHCTBE;
BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMHU;
pemaTs 3a/a4d Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM M HAXO0XKJICHHE
F€OMETPUYECKHUX BETUYHH, IPUMEHSSI H3BECTHBIE METO/IbI IPU PELLICHUH
MaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOKHOCTH;
IIPUMEHATh  NOPOCTEUIIHE  IPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, IPe0OPa30BbIBATh U HHTEPIIPETUPOBATH UH(POPMALIHIO

O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypax, MPEACTABICHHYIO Ha YEpTEXaxX M
pUCYHKaX; IPUMEHATH I[IOJy4CHHBbIE 3HAHUA HaA [PAKTUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEAIBHBIE CHTYallMH, NPUMEHSATHh W3YYCHHBIC ITOHATHS B IPOLECCE
MOMCKA pEUIeHUs MaTeMaTU4YeCKH CQHOPMYIHPOBAHHOM MPOOJIEMBI, MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3BIKE T'€OMETPHUM, HCCIEAOBATH MOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM TE€OMETPUYECKUX IMOHATHA M TEopeM, ammapaTta aiareOphl, penaTh
MIPAKTUYECKNE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUYECKUX BEIIMYMH;, UMETh
IPEICTaBICHUS] 00 OCHOBHBIX 3Tallax pa3BUTUS FTEOMETPUU KaK COCTABHOM

yacTu GyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyyaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBA3aHHBIMH C IMJIMHIPUIECKON, KOHUIECKOM

U chHEepUIEeCKON MOBEPXHOCTIIMH, OOBSICHATH CIOCOOBI MOJYUYEHHUS;, ONEPUPOBATH

MOHSATHSIMH, CBSI3aHHBIMU C TEJIaMU BpAICHUS: IIWIMHIPOM, KOHYCOM, cepoit u

IapoM; paclo3HaBaTh Tella BpamieHus (UWIWHApP, KOHyC, chepa u miap) u

OOBSACHATH CHOCOOBI TMOJTYYEHHUs TEN BpaICHUS; KIACCH(PHUIMPOBATH B3aHMMHOE

pacnoyioxkeHue cepbl U TUIOCKOCTH;

BBIYHCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB | TEJ BPAIICHHs, 00bEMBI 1
TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB W TEJI BpAICHUS, TEOMETPUUYCCKUX TEI C
npuMeHeHueM popmyi;

CBOOOJTHO OIEPHUPOBATH MOHATUSAMH, CBI3aHHBIMU ¢ KOMOMHAIMAMU TEJI BPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIUCAHHBIN B Cepy U OMHCAHHBIA OKOJIO ChEpHI,
ctepa, BMcaHHas B MHOTOTPaHHUK WJIU TEJIO BPAIIICHHUS,

BBIYHCIIATh COOTHOIIEHUS MEXKIY TJIOMIASIMHA MOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh U3ydaeMble (GUTYPHI, BHITOIHITH (BBIHOCHBIE) MJIOCKUE YEPTEKHU
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U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS

TEJ BpalleHUs;

W3BJICKATh, MHTEPIPETUPOBATH u npeoOpa30BEIBATH uH(pOpPMaIUIO

0 TIPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (PUTYypaX, MPEJACTABICHHYI0 Ha YepTekKax W

pUCYHKaX;

CBOOOJITHO ONEPHUPOBATH MOHSITHEM BEKTOpP B MPOCTPAHCTBE; BBIMOIHATH OINEpaIuu

HaJl BEKTOPAMU;
3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT;
pelaTh reOMETPUYECKHE 33]]a4i Ha BBIYUCIICHUE YTIIOB MEXKYy IPSIMBIMU U

IJIOCKOCTSIMM, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B LEJIOM, Ha

MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIEHUU;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IBIDKEHHEM B IIPOCTPAHCTRBE,
3HaTh CBOWCTBA JIBWKCHUMN; BBIMOJIHATH, H300paKEHUS MHOTOIPAHHUKOM U Tel
BpalllCHUsI TpU NapaJUIEIbHOM NEPEHOCE, LEHTPAIBHOW CUMMETPHUH, 3€pKajIbHOMN
CUMMETPHUH, MPU TOBOPOTE BOKPYI MPAMOM, MpeoOpa3oBaHUs MOAO0OHUS; CTPOUTH
CEYCHUS] MHOTOIPAHHMKOB W TE€J BpAlICHHs: CEYCHUS LUIMHApa (MapauiebHO U
NEPHEHAUKYIIIPHO OCH), CEUCHMs] KOHYyca (MapajuieIbHOE OCHOBAHUIO U IMPOXOJSIIEe
yepe3 BEpUIMHY), CEUEHUSs 111apa; UCIOJIb30BATh METOJbI MMOCTPOCHUSI CEUECHHIT: METO
CJIEA0B, METOJl BHYTPEHHETO NMPOECKTUPOBAHHUS, METOJ MEPEHOCA CEKYLIEN TUIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TEOMETPUYECKUE (DAKTHI JIJISl pEIICHUsT CTEPEOMETPUUYECKUX 3a]1ad,
MPEANOJIATAIOIINX HECKOJIBKO IIArOB PELIEHHUs, €CJIM YCIOBHS IPUMEHEHMS 3a/1aHbl B
SBHOM W HesBHOM (opMe; peliath 3aJadyd Ha J10Ka3aTelIbCTBO MaTeMaTHYECKUX
OTHOIIICHUN M HAaXOXIECHUE TC€OMETPUYECKUX BEIUYUH; MPUMEHSTh MNpOrpaMMHBIC
CpEACTBA U JIEKTPOHHO-KOMMYHUKAIITMOHHBIE CUCTEMBbI
IpU PEUICHUH CTEPEOMETPUYECKUX 3a7ad; IPUMEHSATHh TOJyYEHHbIE 3HAHUA Ha

MPAKTHUKE:

CpaBHMBATh, AaHAJIM3UPOBATH U OIIEHUBATh PEAIbHBIC CUTYAIIUU, TPUMEHATh N3yUYCHHbIC
MOHATHS, TEOPEMBI, CBOMCTBA B IMPOIECCE IMOMCKA PEUICHUS MaTeMaTUYeCKH
chopMyTUPOBAHHON MPOOJIEMBI, MOJIETUPOBATh pPEaJbHBIC CUTYallUd Ha SI3bIKE
F€OMETPUHU,  HUCCIEAOBAaTh  IMOCTPOEHHBIE  MOJEIM C  HCIOJb30BAHUEM
T€OMETPUYECKUX TIOHSITHN U TeOopeM, ammapara aareOpbl, periaTh MPaKTHIECKUE
3a/lauM, CBSI3aHHBIE C HAXOXKJIECHUEM T'E€OMETPUYECKUX BEIIMYMH, HMETh
MIPEICTABICHHS] 00 OCHOBHBIX 3Tallax Pa3BUTHS TEOMETPUN KaK COCTaABHOM

yacTu GyHIaMEeHTa pa3BUTHUSL TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

Hazpanue paznena
(Temsl) Kypca

BBGI[GHI/Ie B CTCPCOMCTPHUIO

KomnunuectBo
4acoB

23

OcHOBHOE coJepKaHHe

OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
[TonsiTHS cCTEpeOMeTpHH: TOUKA,
npsiMasi, MI0CKOCTh, TPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUST Ha
PUCYHKE TJIIOCKOCTH, apaJIEIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[ToHsATHSA: TTEpeceKaroIMeCs IIOCKOCTH,
nepeceKaroIuecs npsMast v mioCKOCTh;
HOJIyIIPOCTPAHCTBO.

MHoTrOorpaHHUKH, H300paKeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYUIECTBYIOIUX 00bEKTOB. AKCHOMBI
CTEPEOMETPHUU U MEPBBIE CIEACTBUS U3
HUX.

CnocoOslI 3a/1aHusI PSIMBIX U IIOCKOCTEH

B IIPOCTPAHCTBE.

O0603HaYeHUS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. I300paxenue ceueHnit
nUupamMubl, Kyoa ¥ MpU3Mbl, KOTOPbHIE

OcCHOBHBIC BUJBI JCATCIIbBHOCTHU YUAIIUXCS

Onpenensars MIOCKOCTh Kak PUTypy, B
KOTOPOU BBITIOJIHSIETCS TIJTAHUMETPHSL.
Jlenath NpOCTEUIINE JIOTUYECKUE
BBIBO/IbI U3 AaKCUOMATHUKU TIJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, UJCATU3AIMENH KOTOPBIX
SABJISIFOTCSI aKCHOMBI T€OMETPUHU.
N3yuath, NpUMEHSTh MPUHIIUIIBI
MOCTPOEHUS ceueHui. Mcnosib30BaTh
JUTs1 TOCTPOEHHUS CEYEHUN METOJ
CJIEIOB, METOJI BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ] IIEpeHoca
CEKYyIIEH TIOCKOCTH. PemaTh
CTEpEOMETPUYECKHE 3a]IaUu:

Ha OompejeicHUe BUJIa CEUCHUS U
Hax0JICHUE €ro IJIOMIaIH.
AKTyau3upoBaTh (PakThl U METOIbI
IJITAHUMETPUH, PEJIEBaHTHBIC TEME,
MPOBOAUTH aHAJIOTHUH.
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IpOXOJAT uepe3 ux péopa. M3obpaxenue
IIEPECEUEHHUSI MIOTYUYEHHBIX IIJIOCKOCTEMN.
PackpammBaHue NOCTPOEHHBIX CEYECHHUM

Pa3HbIMH LIBCTAMH.

Merton ciie1oB AJ1s1 TOCTPOEHUSI CEYEHUI.
CBoiiCTBA MEpECEUCHUI PSIMBIX U
wiockocten. [loctpoenue ceuennit B
nupamue, Kyoe mo TpéM Toukam Ha
pé6pax. Co3naHne BEIHOCHBIX YEPTEKEH
Y 3aIIUCh 11Aar0B MTOCTPOCHHUS.

[ToBTOpenue mianumeTpuun. Teopema o
IPONOPLUUOHANIBHBIX oTpe3kax. [logobue
TPEYTroJabHUKOB. Teopema Menenasi.
Pacuétsl B ceueHHsIX Ha BBIHOCHBIX
yeprexax. Mctopus passurus
IUTAHUMETPUHU U CTEPEOMETPUU

Ncnonw30Bath Mpu pellieHny 3a/1a4y
cienyrolue miaHuMeTpuaeckue GakTbl U

METO/IbI:
Teopembr  @aneca wu 0
POMOPIIMOHATIEHBIX OTpEe3Kax.

AnTOpuUTM JAelieHHs OTpe3ka Ha N
paBHBIX yacTen. Teopema MeHnemnas.
PaBHOOEpEHHBIN TPEYTOJIBHHUK.
PaBHOCTOpOHHMY TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIbHHUK.
CBOMCTBO CpeaHEN TMHUU TPEYTOJIbHUKA.
CBOICTBO OMCCEKTPUCHI yTIia
TpeyroyibHUKa. CBOKWCTBO MEIMaH
TPEYroJIbHUKA.

[Ipu3Haku no100Us TPEYTrOJIBbHUKOB.
[TomyuaTs npecTaBiaeHst 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPUU KaK
COCTAaBHOM yacTu (pyHAaMEHTa pa3BUTHUS
TEXHOJIOTUN
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Bzaumnuoe PaCIIOJIOKCHUC
IIPAMBIX B ITPOCTPAHCTBC

B3anmHoe pacnonoxkeHue npsiMbIX B
npoctpaHcTBe. CKpelrBaronuecs
npsamble. [[pr3Haky CKpemyBarOIIMXCS
MPSMBIX.

[TapannensHble NpsIMBIE B
npocTpancTBe. Teopema o
CYILIECTBOBAHUU U €UHCTBEHHOCTH
IIPSIMOM NapaJUIEIbHOU TAHHOM IPSMOH,
MIPOXOJALIEH Yepe3 TOUKY ITPOCTPAHCTBA
Y HE JIeXKAIICH Ha JAaHHOW IMPSAMOM.
Jlemma 0 epecedyeHnu napajuieIbHbIX
IPSIMBIX IUIOCKOCTHIO. [lapaiutennbHOCTD
TpEX mpsAMBIX. Teopema o Tpéx
napajuiesIbHbIX MPSMBIX.

TeopeMa 0 CKpeIUBAOIIUXCA NPSIMBIX.
[TapaienbHOE TPOEKTUPOBAHMUE.
OcHOBHBIE CBOICTBA MApPaJIEIBHOTO
npoekTupoBanus. M3o0paxeHue pa3Hbix
¢uryp B napajie’IbHOU MPOEKLHUH.
LlenTpanbHas mpoekuus.

VYrois ¢ coHanpaBIEeHHBIMU CTOPOHAMH.
Yron Mexay npsAMbIMA. 3aauu Ha
JIOKa3aTEIbCTBO U UCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM ITPSMBIX
B IIPOCTPAHCTBE

Knaccudummposats B3auMHoe
PACIIOJIOKEHUE TIPSIMBIX B
MIPOCTPAHCTBE, UILTIOCTPUPYS
PUCYHKaMU U IIPUBOJS IPUMEPHI

W3 peajbHOU XKU3HU. J[OKa3bIBaTh
TeopeEMY

O CYIIECTBOBAHUU U €TUHCTBEHHOCTHU
MapaJIeIbHON IPSAMOU, IPOXOASALIEH
4yepe3 TOYKY IPOCTPAHCTBA U HE
JIe)KAIEH Ha IPYTOU NPSIMOU; JIEMMY O
MEePECEeUCHUHN TIOCKOCTH JIBYMSI
MapasuieIbHbIMU IPSIMBIMU; TEOPEMY O
TPEX MapajuiebHbIX MPSIMBIX.
Jloka3pIBaTh MpU3HAK
CKPEILUBAIOIIUXCS MPSIMBIX, TEOPEMY O
CKPEIUBAIOIIUXCS MPSAMBIX.
Jloka3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB
C COHAIpPaBJICHHBIMA CTOPOHAMHU.
OOBSACHSTH, YTO Ha3bIBACTCS
napasuieIbHbIM U [IEHTPaTbHBIM
MPOEKTUPOBAHUEM U KAK BBITOIHSAETCS
MIPOEKTUPOBaHUE (UTYP HA TIOCKOCTh.
Jloka3bIiBaTh CBOMCTBA MAPaAJLIEIbHOTO
MPOEKTUPOBAHMSL.

N3o0paxkath B mapauieIbHONU MPOEKIINU
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pa3Hble TeOMETpUYEeCKre (PUTypHI.

Pemats crepeomeTpruueckue
3a1a4d Ha JI0KA3aTEeJbCTBO U
HCCIIEIOBAHNE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSMBIX B
npocrtpancTie. [IpoBoauts
JI0KA3aTeNbHbIC PACCYKICHUS IIPU
pELIEHNH T€OMETPUYECKHX 3aaY,
CBSI3aHHBIX CO B3aMMHBIM
PaCIIOJIOKEHUEM IPSMBIX B
npoctpancTBe. CpaBHUBATS,
AHAJIN3UPOBATh U OLICHUBATh
YTBEPKAECHUS C UETbIO BBISIBIICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUN.
MoaenupoBaTh peajbHbIe
CUTYyalllH, CB3aHHBIE CO
B3aMMHBIM PACIOJIOKEHUEM
MPSAMBIX B IPOCTPAHCTBE, HA
s13bIKe reomeTpuu. MccnemoBaTth
ITIOCTPOECHHBIE MOJIENIN C
HCIIOJIb30BaHUEM I€OMETPUYECKUX
MOHSTUH U TEOPEM, aIrlapara
anreopsl, HU(GPOBBIX PECYPCOB.
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HapaJIJICJIBHOCTB IIPsAMBIX

U IUIOCKOCTEU B
MIPOCTPAHCTBE

[ToHsTHS: MapaIEIBPHOCTh MPSMOU U
TUIOCKOCTH B IIPOCTPAHCTBE.

[Ipr3Hak mapamienbHOCTH MNPSIMOU H
w10ckocTh. CBOMCTBA MapajuIeIbHOCTH
psAMONA M IJIOCKOCTH. ['eomerpuueckue

3a/1auu HA  BBIYUCIICHHE u
JI0Ka3aTebCTBO, CBSI3aHHBIC c
NapajuieIbHOCTBIO MPSIMBIX u
TTIOCKOCTEN B MPOCTPAHCTBE.

[Toctpoenue cedeHus, MNPOXOASALIETO
yepe3 JaHHYH NPSIMYI0 Ha YEPTEKE M
MApAJUICIIBHOTO APYror mpsimoii. Pacuér
oTHoweHuil. IlapamnenbHas npoekuwus,
MPUMEHEHHUE ISl TTOCTPOCHUS CEUYEHUU
KyOa U mapajienenumnesa.
CaoiicTBa mapasenenuneaa u Npu3Msl.
[TapamtensHble mockocTu. [lprusHaku
MapaJJIEIbHOCTH ABYX IIJIOCKOCTEM.
Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOIAIIEH YEPE3 TOUKY, HE
MPUHALICKAITYIO TAHHOM MJIOCKOCTH U
CIICJICTBUS U3 HEE.

CBoiicTBa MapayyienbHbIX INIOCKOCTEH: O
NapaJJIETbHOCTH TPAMBIX TEepEeCeUCHU
IpU TMEPECEUCHUMN JIBYX MapaJlIEIbHbIX

Knaccudummposats B3auMHoe
PAaCMOJIOKEHUE TTPSMOU U IIJIOCKOCTH B
MIPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIIUE MPUMEPHI U3
pEATTBHOM KU3HU.

DopMyIUpOBATH ONPEAECICHUAE
MapajuleNIbHBIX MPSAMOU U IIOCKOCTH.
Jloka3pIBaTh NMPU3HAK O
MapajuIeIbBHOCTHU NPSIMOM U TUIOCKOCTH;
CBOMCTBA NApPaAJUIEIbHOCTH MPSAMOU U
IIJIOCKOCTH.

Pemate crepeomerpruueckue 3a1auu
BBIUKCIICHUS U 1I0KA3aTEIbCTBO,
CBSI3aHHBIE C MAPAUICTIBHOCTHIO MTPSMBIX
Y TJIOCKOCTEN B MPOCTpaHCTBE. Pematp
IIPAKTUYECKHE 3a7a4l Ha OCTPOCHHE
CEUCHMH Ha YepTekax TeTparapa u
napayuienenunena. Pemare
CTEPEOMETPUYECKHUE 3a7a4UH, CBSI3aHHBIC
C IOCTPOCHHUEM CEYEHUH TIIOCKOCTHIO.
[IpoBOANTE JOTUYECKHM KOPPEKTHBIE
NOKA3aTEeIbHBIC PACCYXICHUS  IIpHU
pELIEHUHM  TEOMETPUUYECKUX  3aJad
CBSI3aHHBIX c NapajuIeIbHOCThIO
IJIOCKOCTEH.

52




IUIOCKOCTEN TPETHEU; 00 oTpe3kax
MapaJuUIeNIbHBIX TMPSIMBIX, 3aKIOYEHHBIX
MEXKy MapaiebHBIMU ILIOCKOCTSIMU; O
[IEPECEUYCHNH  IPSAMOM  C  JIBYMs
napauieIbHbIMU MIOCKOCTSIMU

CpaBHUBATh U aHAJM3UPOBATH PEATILHBIE
CUTYallMH, CBSI3aHHBIE C
NapaJuIeIbHOCTHIO MPSAMOM U MIIOCKOCTH
B [IPOCTPAHCTBE; MOJECINPOBATH
pealibHbIE CUTYAllUH, CBS3AHHBIE C
[apAJUIEIBHOCTBIO MPSMON U INIOCKOCTH
B [IPOCTPAHCTBE, Ha SI3BIKE T€OMETPHUU
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[lepneHANKYISIPHOCTH
MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa nHa
IJIOCKOCTH, TPUTOHOMETPUS
IPSAIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajurenienumnena. Berancnenne pmn
OTPE3KOB B KyO€ U MPsIMOYTOJIbHOM
napasuleJIenunee.
[leprieHIMKYISAPHOCTH IPSIMOM U
mrockoctu. [lpusnak
NIEPIEHAUKYJIIPHOCTHU MIPSMOU U
IJIOCKOCTU. Teopema o CyleCTBOBAaHUU
Y €JUHCTBEHHOCTH IIPSIMOMU,
IIPOXOJAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NIEPIICHIUKYJIAPHOU K
IJI0CKOCTH. [1mockocTu n
NEPIEHINKYJIIPHBIE UM IIpsIMasi B
MHOT'OTPaHHHKAX.

[leprieHIMKYISIp U HAKIIOHHASA.
[TocTpoeHue nepneHanuKysipa us3
TOYKH HA MPAMYIO.

TeopeMa o0 TpEéX NEpHEHAUKYISIPAX
(mpsimast u 0OpaTHas).

AKTyanu3upoBaTh (HaKThl U METOJIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHUH.
@opMyIMpPOBATh ONPEACICHUSA:
MIEPIICHIUKYJISIPHBIX IPSMBIX B
MIPOCTPAHCTBE; ONPEAECIEHUE MPAMOU,
IIEPIICHIUKYJIIPHON K TUIOCKOCTH.
JIoKa3pIBaTh: JEMMY O
MEPIEHAUKYJISIPHOCTH JBYX
MapajuiesIbHBIX MPSMBIX K TPEThEU
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MapajuIeIbHOCTBIO MPSAMBIX U UX
MEPIIEHAUKYIISIPHOCTHIO K IUIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK MEPICHAUKYJISIPHOCTH MPAMOI
U TJIOCKOCTH;, TEOPEMY

O CYLIECTBOBAHNH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN Yepe3 TaHHYIO
TOYKY U NEPIECHINKYISAPHOU K JAHHOU
IIJIOCKOCTH.

N3ob6paxarh
MEePIEHAUKYJISIPHBIE TPSIMYIO

B3aMMHO
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Yron Mex1y CKpenMBarOMNMHUCS
npsiMeIMU. [IOMCK epIIEeHAUKYISIPHBIX
MPSIMBIX ¢ TOMOILBIO
IIEPIIECHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHajibHOE IPOEKTUPOBAHNE.
[Toctpoenue ceuenuii kyoa, mpU3MblI,
MIPABWJIBHOW MMUPAMUABI C IOMOLIBIO
OpPTOTOHAIBHOU NpoeKunnu. CUMMETpHUS
B IIPOCTPAHCTBE OTHOCUTEIIBHO
mIockoctu. Ilmockoctn cummeTpuii B
MHoOrorpanHukax. [Ipusnak
MEePHEHANKYISIPHOCTH TIPSIMOM U
IIJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU.
[IpaBuIBEHBIE MHOTOTPAHHUKH

Pacuér pacctosiHuil OT TOYKH 10
miockocTd. CnocoObl OMYCTUTh
NEPHEHANKYJISIPBl: CAMMETPHSI, CIBUT
TOYKH I10 MAapauIeIbHON MPSIMO.
CnBur no HenapayIeIbHON TPSMOH,
WU3MEHEHHE PACCTOSHUMN

Y TIJIOCKOCTb.
DopMyIUPOBATH CBOMCTBO
NEPIEHIUKYJIApA MO OTHOLIECHUIO
K IUIOCKOCTH.

[Tonyuyath npencraBieHUE O 3HAYCHUH
NEepHeHANKYJIIApa U IpYrux odnactei
Hayku ((pU3HKa, JHEPreTUKA, Ja3epHbIe
TEXHOJIOTHHU), B PEabHON KU3HU
(TexHUKa, OKpY’KaroIiasi 00CTaHOBKA).
Jloka3bIBaTh yTBEPKICHUS, CB3aHHBIC
C MPOEKIMEN MPSMON Ha TIJIOCKOCTB,
HETEPIECHINKYISIPHYIO K 3TON MPSMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPAX U TEOPEMY
o0paTHyI0 TeopeMe 0 TPEX
neprneHaukysapax. [Homyyats
npencTaBlieHre 00 OPTOrOHAILHOM
IPOEKTUPOBAaHUHU. JlOKa3bIBATh TEOPEMY
0 MPOEKIUU TOYKU HA MPAMYIO.
Pewate crepeomeTpruyeckue 3aau,
CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO
MPSIMOM U TTOCKOCTH. PemaTp
MIPUKJIAIHBIE 33141, CBSI3aHHBIE C

HaXO0XIACHHUCM I'COMCTPHUYICCKHUX
BCINYHH.
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Pewrars ctepeoMeTpruecKue 3aauu,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI

0 TpEX NEPHEHIUKYIIpax,
HaxO0JICHUEM PACCTOSHUM,
IoCTpoeHueM npoekuuii. CpaBHUBATH

Y QaHAJIM3UPOBATDH YTBEPKIACHUSA C
LIEJIBIO BBISABIICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJIeHul. AHATU3UPOBATH U
MOJEIUPOBATh Ha S3BIKE TEOMETPUU
peanbHbIE CUTYalllH, CBSI3AHHBIC

C MNEPHEHAUKYIAPHOCTBIO TMpPSAMOU U
IIJIOCKOCTH; MCCIEN0BAaTh IIOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C MCTIOJIb30BaHUEM armapara anreOpsl
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Vrael n PaCCTOAHUA

16

IToBTOpEHME: YrOa MEXKAY IPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB. lloBTOpeHue:
YTOJI MEXIY CKPEIIMBAOIINMHUCS
IPSIMBIMM B IIPOCTPAHCTBE.
['eoMeTprueckue MeTOIbI
BBIYMCIICHUS YIJIa MEXAY IIPAMBIMU B
MHOTOTPaHHMKaX. J[ByrpaHHBIN yTOJI.
CBOMCTBO JTUHEWHBIX YTJIOB
IBYIPAHHOTO yTJIA.
[lepnesaAuKyIISIpHBIE TUIOCKOCTH.
CBoMCTBA B3aMMHO NEPIEHANKYIAPHBIX
nockocten. [Ipusnak
NEPNEHINKYJIIPHOCTH INIOCKOCTEN; TEO-
peMa o IpsIMOM MEPECEUCHHUS ABYX
IJIOCKOCTEN MEePIEHANKYISPHBIX
TPETHEU ITOCKOCTH.
[IpstMOYTOJIBHBIN NTapaJUIEEITAE;
KyO; U3MEpeHus, CBOMCTBA
IPSIMOYTOJILHOTO

napayenenunena. Teopema o
JMaroHajau NpSIMOYTOJIBHOTO
napajuiesIeIMIeaa v CIEICTBUE U3
He€. CTepeoMeTpUUecKue U
[PUKJIaJHbIE 33]1a4H, CBSI3AHHBIE CO

AKTyanu3upoBaTh (HaKThl U METO/bI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOAUTH aHajoruu. PopMynnpoBaTh
ONpeIeJICHUE IBYTPAHHOIO YIJIa.
Jloka3pIBaTh CBOWCTBO PAaBEHCTBA BCEX
JUHEWHBIX YIJIOB JBYIPaHHOIO yrija.
KnaccudunmpoBaTh JBYrpaHHBIE YTJIbI
B 3aBUCUMOCTH OT UX I'PaJyCHON MEpHI.
DopMyIMPOBATH OINPEICICHUE B3AUMHO

MEePIICHIUKYJISIPHBIX IUIOCKOCTEH.
Jloka3piBaTh TEOpeMy O TMpPU3HAKE
MEePIEeHIUKYIIPHOCTU JIBYX
MJIOCKOCTEH.

@opMyIMpOBATH CIIEICTBUE

(U3 mpu3HaKa) O MEePIEHAUKYIIPHOCTH
IIJIOCKOCTH, KOTOpas MEPIIEHIUKYJISIpHA
MIPSMOU, IO KOTOPOU MEPECEKAIOTCS JBE
IJIOCKOCTH, 3TH TIJIOCKOCTSIM.
Jloka3bIBaTh yTBEPKAECHUS O €r0
CBOMCTBAX; TEOPEMY U CIEIACTBUE U3
HEE 0 TUArOHAIAX HMPSIMOYTOJIBHOTO
napasuleJIenunea.

Pewats crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C MEPIICHANKYISIPHOCTh
MPSAMBIX U IUIOCKOCTEM, UCIIOJIb3YsI
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B3aWMMHBIM PACIIOJIOKCHUCM

IMPAMBIX U IINIOCKOCTH. HOBTOpeHI/IG:

CKpEUIUBAIOIINECS MPSMBIE,
napajuieabHbIE INTIOCKOCTH B
CTaHAAPTHBIX MHOI'OTPAaHHUKAX.
[Tapa napaienbHbIX MIOCKOCTEN
Ha CKPELIMBAIOIIMNXCS MPSAMBIX,
PacCTOSTHUE MEXKITY
CKpEUIMBAIOIINMHUCS NPSMBIMU B
MPOCThIX cuTyanusax. OnyckaHue
NEPIEHANKYJIIPOB, BEIUUCICHUE
PAacCTOSTHUM OT TOYKHU 10 TOUYKH;
PSAMOM; TUTOCKOCTH. Brrunciienue
PaCCTOSTHUN MEXITY
CKPEUIMBAIOIIUMHUCS NPSIMBIMA C
MOMOILBIO MEPIIEHIUKYISIPHON
MJIOCKOCTH.

TpéxrpaHHbIN yroji, HEPaBEHCTBA
IUIsl TPEXTPaHHBIX yIiioB. Teopema
[Tugaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB

JUISL TPEXTPAHHOTO yriia. DJIEMEHTBI
chepuueckoit TeOMETPUH:
reoJIe3U4ECKUe JIMHUK Ha 3eMIIe

MJIaHUMETpUIecKue (GaKkThl U METOIBI.
[IpoBOANUTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTENbHBIC PACCYXKICHUS MPU
PEILICHUY TEOMETPUUECKHX 3a]1a4,
CBSI3aHHBIX C MEPIECHAUKYISPHOCTHIO
MJIOCKOCTEH.

AHanu3upoBaTh U MOJECIUPOBATH Ha
SI3bIKE€ TEOMETPHUM PEATIBHBIC CUTYAlINH,
CBSI3aHHBIE C MEPICHIUKYISIPHOCTHIO
NPSIMBIX U TIJIOCKOCTEM.

HccnenoBath MOCTPOEHHBIE MOJIEIIH,
B TOM YHCJI€ U C HCIOJb30BAHUEM
amnmapara anreOpsl.

Pemiate NIPUKJIATHBIE 3aJa4u,
CBSI3aHHbIC c HaXO0XJICHUEM
r€OMETPUYECKUX BEJIMUUH
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MHororpaHHUKH

CucremMaru3zanus 3HaHUI:
MHOrorpaHHHK U €r0 3J1EMEHTHI.
[Iupamuga. Buasl nupamu.
[IpaBunbpHas nupamuga. [lpuszma.
[Ipsimast 1 HaKJIIOHHAS] IPU3MBI.
[IpaBunbHas npusma. IIpsmoi
napajuiesIenune, IpsIMOYTrOJIbHbIN
napajuieiaenunen, Kyo.

Brinykiieie MHOrOorpanHuku. Teopema
Ditnepa. [IpaBunbHbIE 151
IIOJIYIIPaBUIbHBIE MHOTOI'PaHHUKHU

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, J€IaTh 3aMeUaHus,
KOMMEHTAapHHU.

AHaIM3UPOBATh PEIICHUE 3aaUH.
PucoBarsk BBINTYKJIbIE MHOTOTPAHHUKHU C
3aJITaHHBIMM CBOMCTBAMU;
BOCCTAHABJIUBAThH OO BH/T
BBIMMYKJIOTO MHOTOTPAHHUKA 110 ABYM
€ro MPOCKIIUSIM.

JI0Ka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTpaHHHMKA.

PucoBarth BBITYKJIbIE MHOTOTPAHHUKHU C
Pa3HOM SUJIEPOBOU XaPAKTEPUCTUKOM;
HCCIIEI0BATh BO3MOKHOCTH MOJTYyUYECHUS
pe3yJibTaTa Mpyu BapbUPOBAHUM JTaHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBLHBIX
MHOTOrpaHHHUKOB. [ InaHupoBaTh
MMOCTPOEHUE MTPABUITBHBIX
MHOTOTPaHHMKOB Ha MTOBEPXHOCTIX
JIPYTUX TPaBUIIbHBIX MHOTOTPAHHUKOB
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BexTops! B mpocTpaHCcTBE

12

[TonsTHE BEeKTOpa Ha INIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, MPABHIIO
napaijie/IeuIe/1a, yMHOKCHHE BEKTOpa
Ha YKCII0, Pa3JIOKCHHE BEKTOpA 10
0a3ucy TpEX BEKTOPOB, HE JIC)KAIIHX B
0JTHOM 1TocKocTH. CKaJISIpHOE
IIPOM3BEICHUE, BEIYMCICHUE yTia
MEXTy BEKTOpAaMH B IPOCTPAHCTBE.
[Ipocreimue 3anaum ¢ BEKTOpaMu

AKTyanu3upoBaTh PaKkThl U METOIbI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUH.

OnepupoBaTh MOHITUSIMU: BEKTOp Ha
IJIOCKOCTK W B IPOCTPAHCTBE;
KOMILJIaHApHbIE BEKTOpPHI. [IpUBOIUTH
npuMepbl  (U3UYECKUX  BEKTOPHBIX
BEJIMYUMH.

OcBauBaTh TMpaBWJIa BBINOJHEHUSA
NEUCTBUM CJIOKECHHUS W BBIYUTAHHUSI
BEKTOPOB, YMHOXXEHHSI BEKTOpA Ha
YHCJIO.

Jloka3piBaTh TPU3HAK KOMILUIAHAPHOCTH
TPEX BEKTOPOB.

JloKa3pIBaTh TEOPEMY O PA3JI0KECHUU
J000T0 BEKTOpa MO TPEM JAHHBIM
HEKOMILTAaHAPHBIM BEKTOpPaM
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[ToBTOpeHue, 0000OIICHNE W
cUCTEMATHU3AIHA 3HAHUI

OO6o6aroree MOBTOPEHUE MOHATHI U
METOJ10B Kypca reometpun 10 kiacca,
cucremartusanus 3HaHum. Mcropus
Pa3BUTHUA CTEPECOMETPUM KAK HAYKHU U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
WH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT UM

PemaThk crepeomMeTpruyuecKue 3a1auld Ha
JI0Ka3aTeJIbCTBO MaTEMAaTUUECKUX
OTHOIIICHUM, HAXO0XKJCHHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IO, 0OBEMOB).
Hcnonp30BaTh pu peLIEHUN
CTEPEOMETPUYECKUX 3a/1a4
IJIAHUMETPpUUECKUE (PAKThI U METOJIBI.
[TpoBOAUTH JTOTUUECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS TIPU
PEILIEHUU CTEPEOMETPUUECKUX U
IJIAaHUMETpUUECKHX 3a7a4. CpaBHUBATH
Y aHAJIM3UPOBATh peabHbIE CUTYyallUU
U BBISBIISITH BOBMOKHOCTb €€
MO/ICJIMPOBAHUS Ha SI3bIKE T€OMETPHHU.
MoaenupoBaTh pealibHYI0 CUTYAIUI0 Ha
SI3bIKE TEOMETPUM U UCCIIeI0BATh
MMOCTPOCHHBIE MOJEH, B TOM YHCJIE U C
HCIIOJIb30BaHMEM amrapara anreOpsl.
Hcnonb30BaTh KOMITBIOTEPHBIC
MIPOTPaMMBbI NPU PEIICHUU 3a]a4.
[TonyuyaTh npencTaBiaeHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKAOIIUNA MUD,
CBSI3aHHOM C peajibHbIMU 00BEKTaMHU,
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ITIOMOTAIOIIEH PEIIUTh PEATIbHBIE
KU3HEHHbBIE CUTYALIH O POJIU
CTEPEOMETPUU B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TexHoJioruii. CpaBHUBATh U
aHAJIM3UPOBATh YTBEPKIACHUS C LIEJIBIO
BBISIBJICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBars NOCTPOCHHBIE MOJEIIN.
Hcnonb3oBaTh HU(POBBIE peCypChl

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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11 KIJACC

Ha3zpanue paznena
(Temsl) Kypca

AHanutuyeckas reoMeTpua

KomnnuectBO
4acoB

15

OcHOBHOE coJiepKaHHe

[ToBTOpEHNKE: KOOPAMHATHI BEKTOpA HA
ILUTIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB,
BBIYMCJICHUE YTJIa MEK]ly BEKTOpAaMHU B
IIPOCTPAHCTBE. Y PaBHEHUE IIPSMOW,
MPOXOASAIIEH Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousseaenue. Jilnnernbie
HEPABEHCTBA, TUHENHOE
MIPOrPAMMHPOBAHUE.

AHaJIUTUYECKHE METO/IbI pacyéTa yria
MEXKIY NPSIMBIMU U TNIOCKOCTSIMU B
MHOrorpaHHukax. @opmyna
PaCCTOSTHUSI OT TOUKH JI0 TIJIOCKOCTH B
KOOpJIMHATaX.

Haxoxnenue paccTostHuil OT TOYKH 10

IUIOCKOCTHU B KyO€e U paBUIIbHOU
nupamMu/ie

OcHOBHEBIE BUABI AESITCILHOCTH
y4aumxcs

AKTyamm3upoBaTh (GaKkThl U METOIbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTD IEUCTBUS C BEKTOPAMHU K
AQHAJIOTUYHBIM JICHCTBUSM C UX
KOOpJIMHATaMH.

BcnoMHUTE onpesiesieHue CKaIsipHOro
YMHOXEHUS U €T0 CBOKCTBA.
Bpruucnsats ¢ TOMOIIBIO CKaISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEKy HUMHU, YCTAaHABJIUBATh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
Br1BOAUTH YypaBHEHHE TIIIOCKOCTH U
bopMyITy pacCTOSHUS OT TOYKH 0
TUIOCKOCTH.

Pemiats 3agauu, coyeras
KOOPJMHATHBIA U BEKTOPHBIN METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHBIEC PACCYKICHUS TPU
pEllIeHNY T€OMETPUUECKHUX 3a/1a4 Ha
MIPUMEHEHHUE BEKTOPHO-
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KOOPJIMHATHOTO METOA.
AHanu3upoBaTh U MOJEIMPOBATH Ha
A3BIKE reOMETpUHU peanbHbIe
CUTyalluM, CBSI3aHHBIC BEKTOpPAMH U
KOOpPJMHATaMHU.

HccenenoBars MOCTPOCHHBIE MOJIENIN, B
TOM 4YHUCI€ U C HCIOJb30BAHUEM
anmnapara ajareOpsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOTPAMMBL.

3HAKOMWTBCS C UCTOPUEN PA3BUTHUSA
MaTE€MaTUKHU
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[ToBTOpeHue, 000OIICHUE U
CHCTEMATH3aIMs 3HAHUI

15

Ceuenns MHOTOI'PaHHHUKOB!
CTaHAAPTHBIC MHOI'OI'PAHHUKH, METO/I
CJICA0B, CTAHAAPTHBIC IINIOCKOCTH,
MMEPECCUCHU TIPAMBIX U IIOCKOCTEH.

HapaJ'IJICJ'II)HLIC IMPSAMBIC U IINIOCKOCTH:

[apaJlIeJIbHBIE CEYEHHUs], paCUYET
OTHOILIEHUH, YTJIbl MEXKIY
CKPEIIUBAIOIIUMUCS MTPSIMBIMH.
[leprieHIUKYISIpHBIE IPSAMBIE U
IJIOCKOCTHU: CTAH/IAPTHHIE MAPBI
MEePIICHIUKYJISIPHBIX TIJIOCKOCTEN U
MPSIMBIX, CHMMETPUU
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPHEHIUKYJIIApax, BBIYUCICHUS
JUIMH B MHOTOTPAHHHKAX.
[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB, (DOPMYJIIbI IS
IJIOIIAIEH, COOOpaKEHUS

IIOJ00HS.

[Lnomwaau ceyeHnit MHOTOTPAHHUKOB:
IJIOIIA/IA TIOBEPXHOCTEN, pa3pe3aHus
Ha 4acCTH, COOOpaKeHUsI O 100us.

CTpouTh ceueHus.

Pemate crepeomerpruueckue 3a1aun
Ha JI0Ka3aTeIbCTBO MaTEMaTUUECKUX
OTHOULICHUM, HAXO0XKICHUE
FeOMETPUYECKHUX BEJIMUUH (JJTUH,
YTJIOB, IJIOIIA/iei, 00BEMOB).
Hcnonbs30BaTh npu pelieHun
CTEPEOMETPUYECKUX 3a1a4
MJIaHUMETpUUECKUEe (PAKThI U METO/IBI.
[IpoBOAUTE TOTMYECKU KOPPEKTHBIE
JIOKAQ3aTEIbHBIC PACCYKICHUS TIPU
pELIEHUHU CTEPEOMETPUUYECKUX 3a1aY.
CpaBHUBATH U aHATU3UPOBATH
pEAIbHBIE CUTYALIUU U BBISIBIIATH
BO3MOKHOCTB €€ MOJAEIIUPOBAHUS Ha
SI3bIKE TEOMETPHH.

MonennpoBaTh peajIbHYH CUTYalMIO Ha
SI3BIKE TEOMETPUH U UCCIIEIOBATh
IOCTPOEHHBIE MOJIEJIH, B TOM YUCIIE U C
UCIIOJIb30BAaHUEM armapara aareOpsl.
Hcnonb30BaTh KOMITBIOTEPHBIE
IIPOTPAMMBI [IPH PELICHUU 3a]a4.
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OO6bEM MHOTOTpaHHUKA

17

O0bEM Tena. O6bEM NPSIMOYTOIBLHOTO
napajuienenumnena. 3agaud oo
yIBOCHHMH Ky0a, 0 KBagparype Kyoa; o
Tpucekuuu yria. CtepeoMeTpuyecKue
3aJ1a4yy, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapajuIesIeHIe 1a.
[Ipuknagubie 3a1a4uu, CBI3aHHBIE C
BBIYKCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO TIapaJuIeIeHIe 1a.
O0BEM NpAMON TPU3MBI.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHUEM

00BEMOB TIPSIMOI TIPU3MBI.
[Ipuknagubie 3a1a4u, CBI3aHHBIC

¢ 00BEMOM MPSIMO MPU3MBL.
Brruucnenrie o0EMOB TelT C
IIOMOIIBIO OIPENEIEHHOTO
uHTerpana. O0bEM HaKIOHHOMN
pU3MBbI, upaMuisl. Dopmya
00béMa nupamusl. OTHOIICHHE
00bEMOB TUPaMU/L C OOIIUM

YTIIOM.

Crepeomerpuueckue 3a7a4u,
CBSI3aHHBIE C O0BEMAMU HAKJIOHHOM
IIPU3MBI, ITAPAMU/IBI.

CB0OOOJHO ONEpUPOBATH NOHITUIMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napasuieJIemneaa.

DopMyIMpoOBaTh OCHOBHBIE CBOKCTBA
00BEMOB.

Jloka3piBaTh TeopeMy 00 00BEMEe
IPSIMOYTOJIBHOTO  Napajuleienunesa,
CJIEJICTBUS U3 HEE.

Paspe3aTe MHOTOIpaHHHUKY,
NEePEeKIIaAbIBATh YACTH.

Pemate crepeomeTpuueckue 3anayw,
CBA3aHHBIE C BBIUMCIECHUEM OOBEMA
NPSAMOYTOJIBHOTO  MapaJUIeIeIunIie1a,
PU3MBI.

CpaBHHBaTh Y AaHAIM3UPOBATH
YTBEPKJICHUS C LEJBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUM.
AHanu3upoBaTh U MOJIEIUPOBATh HA
S3bIKE TEOMETPUU PEAIbHBIE
CUTYyalluH, CBsI3aHHbIE ¢ 00BEMOM
IPSIMOYTOJIBHOT'O Napajlieenunesaa,
IPU3MBI, TMPAMHU/IBI.

HccnenoBath MOCTPOEHHBIE MOJEIH,
B TOM YHCJI€ U C HCIOJIb30BAaHUEM
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Tena BpamieHus

24

[IpuknanHbie 3a4a4M MO TEME
«OO0BEMBI TE», CBA3AHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMU/IBL.
[Ipumenenue 06bEMOB. Beruncienue
PacCTOSHMS A0 IUIOCKOCTH.

[unuuaapuyeckas  MOBEPXHOCT,
oOpazyroriue IAJTUHIPUIECKON
noBepxHocTH. [{umuuanp. Ilpsamon
KpyroBou muiauuap. llmomans

IOBEPXHOCTH LUJTUHAPA.
Konnueckas IIOBEPXHOCTB,
obOpazyrorue KOHHYECKOM
MOBEPXHOCTH.

Konyc. Ceuenue KOHYycCa
IJIOCKOCTBIO, MapaJyIeIIbHON

IJIOCKOCTYA OCHOBaHUA. Y CEUEHHBIN

amnmnapara ajareopsbl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopmyIy ISl BEIYUCIICHUS 00hEMOB
Te.

JlokaspIBaTh TEOpEMyY 00 00BEME
HAKJIOHHOM MPHU3MbI HA IPUMEPE
TPEYTOJbHON TTPU3MBI U JIJIS
IIPOU3BOJIBHOW MPU3MBI. [[0Ka3bIBaTh
TeopeMy: 00 00bEME MUPaMHU/IbI,
(bopMyIHpPOBATH CICACTBUS U3 HEE:
00bEM yCEUEHHOM MUPAMUJIBI.
BriBoguTh (hOopMymTy M1 BEIYUCIICHUS
00BbEMOB YCEUEHHOM MUPAMUJIBI.

CB00OOAHO ONEpUPOBATH NOHATUSIMMU:
ITUIMHAPUYECKAS IOBEPXHOCTb,
IuHIp. M3ydaTs criocoObl MoaydeHUs
ITUTMHAPUIECKON TTOBEPXHOCTH,
AJTAHIpA.

N300pakaTh HMJIMHJIP U €r0 CEUCHUS
IIJIOCKOCTBIO.

CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cmocoObl
MOJy4YE€HU KOHUYECKOW MOBEPXHOCTH,
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KoHyc. M3o0paxeHue KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas 60KOBOM MOBEPXHOCTH U
ITIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpUUeCKHE 33/1a4l Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHUE,
IMOCTPOCHUEM CEUEHHM LIMJIMHIPA,
KoHyca. [Ipuknaaneie 3agauu,
CBSI3aHHBIE C UJIMHAPOM.

Cdepa u map. [lepeceuenue chepol u
mapa ¢ II0ckocThio. Kacanue mapa u

chepsbl I0CKOCTHIO0. By u
M300paKEeHUE 1apa.

YpaBuenue chepsl. [nomans
chepsl u e€ yacTei.
CrepeoMeTpUUECKHE 33/1a4l Ha
JI0KA3aTelIbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIC CO C(HEpPOH U MapoM,
MTOCTPOCHUEM UX CEUYECHUH
MJIOCKOCTHIO.

[Tpuknagabie 3a1a9n, CBI3aHHBIC
co cdepoit u mapom. IToBTopenue:
OKPYXXKHOCTh Ha IJIOCKOCTH,
BBIUMCIICHHUSI B OKPYXXHOCTH,
CTaHJIapTHBIE TIO100USI.

KOHYCa.
N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, IIPOXOIAIIEH Yepe3 OcCh,
Y TIOCKOCTBIO, IEPICHINKYISIPHON K
OCH.

BriBouTh TS

dbopmyIibl
BBIUUCIICHUS OOKOBOW W ITOJHOU

IIOBEPXHOCTENM  TEJ  BpPAIICHUS.
Pewrars CTEPEOMETPUYECKUE
3a7a4M, CBs3aHHBIE C TelaMu

BpaIeHUs, HAX0XKJACHUEM TUIONIaIH
OOKOBOW M TOJIHOM IMOBEPXHOCTH,
IIOCTPOCHUEM CEUCHUI.
Hcnonb30BaTh NpH PELIEHUH 3aAa4
jIaHuMeTpuueckue  (GaxkTtel U
METO/IBL. CpaBHuUBaTh u
aHAJIM3UPOBATh  YTBEPXKIEHUS C

OCIbIO BBISIBJICHUA JJOTNYCCKH

KOPPEKTHBIX UM  HEKOPPEKTHBIX
paccyxaeHuid. AHamu3upoBaTh WU
MOJEINPOBATh Ha  SI3BIKE
TEOMETPUU peaJIbHbIe CHUTYalluu,
CBSI3aHHBIE C  KOHYCOM u

HWIAHAPOM.
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Paznuunbie koMOuHanuu Ten BpamieHus: MccnegoBaTh MOCTPOCHHBIE MOJECIIH,

U MHOTOTPAHHUKOB. 3aJadyd MO TeMe B TOM YHCIE€ U C HCIOIb30BAHHEM

«Tema 1 TOBEPXHOCTH BPAIICHUS» anrapara aareopst
AKTyanu3upoBaTh (DaKThl 1 METOBI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
POBOJAUTH AHAJIOTHH.
CB00OOAHO ONEpUPOBATH TOHATUSAMMU:
cdepa u map, HEHTpP, PaIuyC, TUAMETP
cdepsl 1 mapa.
HccnenoBath B3aMMHOE PaCHOIOKEHHE
cepsl U MIOCKOCTH.
DopMynupoBaTh OTpeIeJICHHE
KacaTeIbHOM TUIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KacaTeJIbHOU IJIOCKOCTH.
BriBoauTh bopmyy JUISt
BBIYUCJICHUSA  MUiomaau  cdepsl
yepe3 paauyc cdepsl. Pemathb
CTEPEOMETPUYECKHUE 3a/1auu,
CBSA3aHHBIE CO cQepoid M IIapoMm,
HaxOXXJICHUEM TIUIomaau cdepsl u
€€ 4JacTeu, MOCTPOCHHEM CEUYCHHM
chepsl U mapa. AHAIM3UPOBATH U
MOJEIUPOBATh Ha  f3bIKE
FEOMETPUU peajbHbIE CUTYallUH,
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CBSI3aHHBIC C MApOM U cepoii.

Pemrate npocTele 3a1a4u, B KOTOPBIX
GurypupyroT KOMOUHAIUH TET
BpaIlleHUsI U MHOTOTPaHHUKOB.
Hcnonb30BaTh mpH pelieHny 3a1ad,
CBSI3aHHBIX CO CPepoil U mapom,
IUTAHUMETPUUYECKUE (DaKThl U1 METOBI.
Pemats crepeomerpuueckue 3a1auu,
CBSI3aHHBIC C TEJIaMU BpAIllCHUS,
IIOCTPOECHUEM CEUEHUH TeJl BpallleHus, C
KOMOHMHAIIUSAMHU TN BPAIICHUS U
MHOTOTPaHHHUKOB.

[IpoBOANTHL JOTHYECKH KOPPEKTHBIC
JI0Ka3aTeNbHbIE PACCYXXIEHUS  TpHU
pElIEHHH  TEeOMETPUYECKUX  3ajady,
CBS3aHHBIX C MEPIEHIUKYJISIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh W MOJEIHPOBATH Ha
S3bIKE TEOMETPUU PEaTbHBIC CUTYAIINH,
CBSA3aHHBIE C  MHOTOIPaHHUKAMHU.
HccnenoBaTh MOCTPOCHHBIE MOJICNH, B
TOM 4YHCIE€ W C HCHOJb30BaHUEM
amnmapara aareopsbl.
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[1momaay NOBEPXHOCTH H
00BEMBI KPYIJIBIX TEN

O0bvém mumHIpa. Teopema 00
00bEME IPSMOTO LIWJIUH]IPA.

[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LUIUHAPA.

Brruucnenne o0EMOB Tell €
TIOMOUIBIO ONPEAETEHHOTO

unterpana. O6bém konyca. [Lnomaau
OOKOBOM U MOJIHOW TOBEPXHOCTHU
KoHyca. CTepeoMeTprUieCcKUe 3aa4H,
CBSI3aHHBIC C BBIUMCICHUEM O0BEMOB
UUJIMHpa, KOHYCA.

[IpukmagHele  3agauyd 1O TEME
«O0BEMBI U TUIONIAIM TOBEPXHOCTEH
ten. O0BEM 11apa u mapoBOro CeKTopa.
Teopema 00 o0BEMe mapa. Ilmomanb
cthepsl.

CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM O0BEMOB
miapa, apoBOro CETMEHTa, apOBOI0
CeKTopa.

[Tpuknannusie 3agaun mo Teme «O0bEMBI
Te», CBA3aHHBIE C 00BEMOM IIapa u
miomaibio cepbl. COOTHOIICHUS

CB00OIHO OIepUPOBATH OHATUSIMHU:
00BEM Tena, oMb MOBEPXHOCTH.
®opMynMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh T€OPEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBoauTs hopMyIibl 1151 BEIYUCICHUS
00bEMa yCEeu€HHOTO KOHYCa.
HccnenoBarb MOCTPOCHHBIE MOJEINH,
B TOM YHUCJIE U C HCIOJIb30BaHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEILICHHUS 3a/lady Ha
MIOCTPOCHUE LIUPKYJIEM U JTUHEHUKOU, O
KJIACCUYECKUX HEPa3pelIUMbIX 3a/1a4ax.

CB00OOAHO ONEpUPOBATH NOHATUSIMMU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CerMeHTa, OCHOBAaHHME U BHICOTA
IIIaPOBOTO CJIOA.

BriBomuTh (hOpMYIIBI I HAXOXKACHUS
00BEMOB MIAPOBOTO CETMEHTA, IIAPOBOTO
cektopa, Tiomaau cdepsl. J[oka3piBaTh
TeopeMy 00 o00bEme miapa. Pemath
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MEXIY TUIOMAIIMU TOBEPXHOCTEH U
00bEMaMH 1TOJTOOHBIX TEI.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu mo100mm.
CrepeoMeTpUUYECKHE 3a1a4H,
CBsI3aHHBIE C BEIYHCIIEHHEM 00BEMOB
TeJI ¥ TUIOIAJIeH MOBEPXHOCTEH

CTEpPEOMETPUYECKUE 3aJauM, CBSI3aHHBIC
c 00bEMOM IIapa, MIAPOBOTO CETrMEHTA,
IIIApPOBOTO CEKTOPA, IUIOMIAIbI0 CHEPHI.
CpaBHUBaTh U aHAJIM3UPOBATH
YTBEPKJICHUS C LEIIBIO BBISBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJICIIUPOBATh HA
SI3BIKE TEOMETPHUH PEaTTbHBIC CUTYAIIHH,
CBSI3aHHBIE C 00BEMOM I11apa, IIapOBOTO
CErMeHTa, MMapoBOro CETMEHTA,
momaibio cepsl. CBOOOIHO
OTICpUPOBATH TIOHITHEM: TIOJIOOHBIC
TeJa B MPOCTPAHCTBE. BhIUncCsaTh
00BEMBI TEJI C TTOMOIIBIO
OIPEIEIEHHOTO UHTETPAJIA.

Pemate crepeomerpuyeckue 3amaau,
CBSI3aHHBIE C COOTHOIIEHUSMU MEXTY
TUIOMIASIMU TTIOBEPXHOCTEN M 00BEMaMu
MMOJOOHBIX TEII.

[IpoBOIUTH TOTUYECKU KOPPEKTHBIC
JI0Ka3aTeIbHBIC PACCYKICHHS TIPU
PEIICHUN TeOMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C BBIYHMCIICHUEM 00BhEMOB
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TEJI C TIIOMOILBIO OIPEIEIEHHOTO
MHTErpana, HaXOXIECHUEM
COOTHOUIIECHHS MEKTY IUIOIIAISIMU
MOBEPXHOCTEN U 00BEMaMU MTOTOOHBIX
TeJl.

AHanu3upoBaTh U MOJECIUPOBATh HA
SA3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE C 00BEMAMU U
MMOBEPXHOCTSIMM TE,

Ha JOKa3aTCJIbCTBO M HAa HAXOXICHHUC
TCOMCTPHUUCCKUX BCIIMYHH.
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JIBH>KEHUSA

JIBrKEHUs TPOCTPAHCTBA.
OTto0pakeHus. J|BUKEHUS U paBEHCTBO
¢uryp. O61me cBOCTBA TBUKCHHIA.
Bunper nBvxkeHuin:

IapajuleNIbHBIA MIEPEHOC, IEHTPAIbHAS
CUMMETPHUS, 3€pKajbHasl CHMMETPUS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeoOpa3zoBanusa nopodus. Ilpsamas u

cthepa Ditnepa.
['eomerpuueckue 3a1aun Ha
MIPUMEHEHUE ABUKECHHUS

[IpumeHsTh npaBuia BHIMOJHEHUS
JIEUCTBUN CJII0KEHUS U BBIYUTAHUS
BEKTOPOB, YMHOKECHHSI BEKTOpa Ha
YUCJIO NP PEUICHUU 3a]1a4.
HaxoauTh KoOpAMHATHI BEKTOpa B
JAaHHOM 0a3uce U CTPOUTH BEKTOP

M0 €r0 KOOPAUHATAM.

BcnomMHUTH onipesiesieHre CKaiasipHOTo
YMHOXEHHUS U €70 CBOWCTBA.
BpIUKCIATH C HOMOIIBIO CKAJISIPHOTO
YMHOEHHUSI IJIMHBI BEKTOPOB, YIJIbI
MEXK]ly HUMU, YCTAHABJIUBATh
MEPIEHIUKYJIIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJICTIUPOBATh Ha
SI3bIKE TE€OMETPUU peabHbIE
CUTYaIlNH, CBSI3aHHBIE C GPU3MUECKUMU
BEKTOPHBIMHU BETMUYNHAMH.
Hcnonb30BatTh Npu penieHny 3aaad,
CBSI3aHHBIX C BEKTOpaMHU B
MIPOCTPAHCTBE, IJIAHUMETPUUECKHUE
(haKThl 1 METOJIBI.

CB0OOHO OTIEpPUPOBATH TOHATHUSIMHU:
oToOpakeHHe MPOCTPaHCTBA Ha ceos,
JBIDKEHHUE TIPOCTPAHCTBA; IIEHTpaJIbHAs,
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0CeBasl U 3epKajibHasi CHMMETPHH,
napajuleNIbHBIA IEPEHOC; PABEHCTBO U
nojooue Guryp.

JloKka3bIBaTh YTBEPKIECHUS O TOM, YTO
LEHTpaJIbHAsI, OCEBAsI U 3€pKabHAas
CUMMETPHH, APAILIECIBHBINA IEPEHOC
SBJISIFOTCS. JIBUKEHUSAMU. BBIIOIHATH
npeoOpa3oBaHus MO100US.
OnepupoBarh MOHATUSAMHU: IIpsMas |
cthepa Ditnepa.

Pemats reomeTprueckue 3agaun ¢
UCIIOJIb30BAaHUEM JBUKECHUM.
Hcnonb30BaTh NpH pelIEHUH 3aa4

JBUKEHHUS TPOCTPAHCTBA U UX
CBOMCTBAa

[ToBTOpeHue, o0oOIICHNE H
cucTeMaTu3anus 3HaHUU

17

O6o0mraroliee NTOBTOPEHNE TOHATHH U
MEeTOI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aIUs 3HAHUM.
Ucropust pa3BuTHsl CTEPEOMETPUU
KaK HayKd W e pojb B Pa3BUTHHU
COBPEMEHHBIX  HHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHMA

Pemars crepeomerpuueckue
3a7laull Ha JI0Ka3aTelIbCTBO
MaTeMaTUYECKUX OTHOIICHUH,
HaX0XJICHUE T€OMETPUUECKUX
BEJINYMH (JJIVH, YTJIOB, TUIOIIAJIEH,
00béMOB). Mcnonb3oBaTh npu
PELICHUH CTEPEOMETPUUECKUX
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3a]a4 MIaHUMETPUIeCKHe (DaKkThl

Y METO/IBL.

[TpoBOUTH TOTHYECKU KOPPEKTHHIE
JI0Ka3aTENbHbBIE PACCYXACHUS TIPH
PEIICHUN CTEPEOMETPUIECKIX |
TUTAHUMETPUYECKUX 3a7ad.
CpaBHUBaTh U aHATTU3UPOBATH
peabHbIE CUTYAIlNH U BBISBIISTH
BO3MOYKHOCTB €€ MOJICJIMPOBAHUs Ha
SI3BIKE TEOMETPHH.

MonennpoBaTh peabHYI0 CHUTYalUIO
Ha S3bIKE T€OMETPUU U HCCIIENI0BATH
MIOCTPOCHHBIE MOJICITH, B TOM YHCIIe U
C UCIOJIb30BaHUEM amrapara
anreOphl.

Hcnonp3oBaTh KOMITbIOTEPHBIE
IIpOrpaMMbl IIPM  PELICHWM 3azady.
[Tomyuats [IPEICTABIICHUE 0
reOMETPUM KakKk O pa3BUBAIOLICUCS
HayKe, HCCIEAYIOLIEH OKPYN AN
MHUp, JKM3HECHHBIC CUTyalluh O POJIHU
CTEpEOMETPUHN B pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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OBIIEE KOJIMYECTBO
YACOB I10O ITPOTPAMME

102

78



OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIIMCKA

VYyeOublii Kypc «BeposiTHOCTH M CTATUCTUKA» YriayOJAEHHOTO YPOBHS SIBISIETCS
IPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca yriyOJ&HHOrO ypOBHS
Ha YpOBHE cpeaHero ooOmero oOpazoBaHus. YYEOHBIH KypC MNpeaHA3HAYCH  JUIA
dopMupoBaHua y oOOydYalOIIUXCSl CTATUCTHUECKON KyJIbTYpPhl U TOHUMAHHUS POIHU
TEOPHUH BEPOATHOCTEH KaK MaTeMaTH4YE€CKOTrO MHCTPYMEHTA JUJISl U3YUYEHUS CIIy4alHBIX
cOOBITUH, BEIMYHMH U TpoleccoB. [Ipu n3yuennn Kypca oboramarorcs npeAacTaBiICHUs
00y4aromuxcst 0 METoJax UCCIEAOBAHNUS U3MEHYMBOIO MUPa, pa3BUBAETCS ITOHUMaHUE
3HAYUMOCTH U OOIIHOCTH MaTeMaTHYECKHX METOJIOB IO3HAHMS KaK HEOThEMJIEMOU
YaCTHU COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

Copepxanue yueOHOro Kypca HalpaBJIEHO Ha 3aKpEIUICEHUE 3HAHUM, MMOJIy4YEeHHBIX
OpU M3YYEHHHM Kypca Ha YPOBHE OCHOBHOIO OOLIEr0 OOpa3oBaHHs, U HAa pa3BUTHE
MPEACTABICHUN O CIy4allHbIX BEIMYMHAX M B3aUMOCBS3SIX MEXIY HUMH Ha Ba)KHBIX
IPUMEPAX, CIOXKETHI KOTOPBIX MOYEPIHYTHI U3 OKpYXKarolero mupa. B pesynbrare y
o0yJarmuxcss  JIOJHKHO chopmMupoBaThbCs ~ MpEACTaBICHHE O  HaumbOoJee
YHOTPEOUTENBHBIX M OOIIUX MAaTEMAaTUYECKUX MOJENSIX, UCIOJIb3YEMbIX JIJISl ONHUCAHUS
AHTPOMOMETPUUECKUX U JAeMOrpauyecKux BEIMYMH, MOTPEHIHOCTEH B pa3UYHbIC
pona H3MEpPEeHUsiX, JJIUTENbHOCTH O€30TKa3HOM paboThl TEXHUYECKHX YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SBISIETCS
0a3oi i1 OCBOCHHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOIMMBIX
CIIELMAJIMCTaM HE TOJIBKO HMHYKEHEPHBIX CHELUAIBHOCTEH, HO TAK)KE COLMAIBHBIX U
IICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOILECTBEHHbIE HAyKH B 3HAUMTEIHHOU
Mepe UCHOJb3YIOT almapar aHain3a O00JbIIKUX JaHHBIX. L[eHTpanpHyto 4acTh y4eOHOro
Kypca 3aHuMaeT OOCYXJIEHHE 3aKOHa OONbIMMX 4Yucel — (PyHIaMEHTaIhbHOTO 3aKOHA
IPUPOJIbI, UMEIOILIET0 MAaTEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEJIAMH B CTPYKType YydeOHOTro Kypca
«BepoATHOCTh W CTAaTHCTHKA» Ha YriayOJEHHOM YPOBHE BBIJIEJIEHB OCHOBHBIC
comepxatenbHble JUHUU: «CliydaiiHble cOOBITHST M BeposiTHOCTH» U «CiydailHbie
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID).

[ToMUMO OCHOBHBIX JTUHUU B yU4€OHBIN KypC BKJIFOYEHBI DJIEMEHTHI Teopun rpadon
U TEOPUU MHOXECTB, HEOOXOIUMBIE JJIsl TOJHOLIEHHOTO OCBOCHUS MaTepuaia JaHHOTO
y4eOHOro Kypca U CMEXKHbIX MAaTEMaTHYECKUX YUEOHBIX KYpCOB.

Conepxanue nuHuu «CityyaiiHble COOBITUS U BEPOSTHOCTHY CITY>KUT OCHOBOM JUIsI
dbopMHUpOBaHUS MPEACTABICHUN O paclpeesieHUd BEPOSITHOCTEH MEXAy 3HAYEHUSIMU
CIy4YalHBIX BEIWYMH. BaXHYI0 4YacTb B JTOM COJIEPKATEIBbHOM JIMHUM 3aHUMAET
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U3y4CHHUE TEOMETPUYECKOTO M OWHOMHAIBLHOTO paclpeiesieHuid W 3HAKOMCTBO C HX
HEIPEPHIBHBIMU aHAJIOTaMU — IMOKa3aTeIbHBIM U HOPMAIBHBIM PaCIPEICTICHUSIMU.

Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMH  CIAyYalHBIMH  BEIUYMHAMH U
pacnpeneeHUsIMA, aKIICHTUPYIOT BHUMaHUE 00YyJaronuXxcsl Ha ONMHCAHUH M U3YYCHHUH
CIIy4allHBIX SIBJICHUH C MOMOUIBI0 HEnpepbIBHBIX GyHKUIUNA. OCHOBHOE BHHUMAaHHE
yIeJSeTCs MOKa3aTeIbHOMY U HOPMAJIBHOMY pactpeieICHUsIM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIIBHOE U3YUCHHUE CBS3H MEXKIY
CIIy9aiiHBIMH BEIIMYMHAMH W OIMCAaHUE OSTOW CBA3M C TIOMOIIBIO Kod(dduimenTta
KOPpEISILIMA U €ro BBIOOPOYHOIO aHajiora. DTH 3JEMEHThI COACpP>KaHUS Pa3BUBAIOT
TeMy «JlmarpaMMbl paccewMBaHWs», H3YYEHHYIO HAa YpPOBHE OCHOBHOTO OOIIETO
00paszoBaHMs, ¥ BO MHOTOM OITMPAIOTCS HA CBEICHHS M3 KYPCOB alNTeOphl U TEOMETPHUH.

Emé onuu snemMeHT coaepikaHus, KOTOPBIM MpeJuiaraeTcs Ha 03HaKOMHUTEIbHOM
YPOBHE — MOCJEI0BATENLHOCTh CIYyYalHbIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIINX B
enuHuIly BpeMeHH. O3HaKOMJICHHE C paclpeiesieHHeM BEpOSITHOCTEH KOJIMYecTBa
TaKUX COOBITHI HOCUT Pa3BHBAIOIINI XapaKTep U ABISETCSA aKTyaJbHBIM JJIs OyayIIux
aOWTYpUEHTOB, TMIOCTYMAIONIMX Ha YyYeOHBIE CHCIUANBHOCTH, CBS3aHHBIC C
0O0I111eCTBEHHBIMU HAYKaMU, TICUXOJIOTUEH U YIPABICHUEM.

Ha usydenue ydyeOHOro kypca «BeposSTHOCTh M CTATUCTHKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTCs 68 "yacos: B 10 kiacce — 34 yaca (1 yac B Hegeno), B 11 kimacce — 34
yaca (1 gac B Hezento).

COAEPXAHHME OBYUYEHUA 10 KJTACC

I'pad, cBs3ublil rpad, mytu B rpade: mukiasl U 1nenu. CreneHb (BaJCHTHOCTD)
BepiuHbL. ['padsl Ha mmockoctu. [{epeBbs.

CnydaiiHble SKCIEPUMEHTBHI (OMBITHI) U CIy4allHble COOBITHS. DJIeMEHTapHbIE
coObiTUst  (UCXOAbl). BeposTHOCTH chydailHOro coObiTHUs. ban3ocTh YacToThl U
BEPOATHOCTH COOBITUH. CilydyallHbl€ OMBITHI C PaBHOBO3MOXXHBIMU 3JIE€MEHTAPHBIMU
COOBITHSIMU.

Onepauuu Haja COOBITHSIMH: IepecedyeHrue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITus. Jlnarpammel Ditnepa. @opMyiia CloKEHHs] BEPOATHOCTEHN.

VYcioBHasE BEPOSTHOCTb. YMHOXXEHHME BEpOATHOCTEH. JlepeBo ciay4anlHOro
skcriepuMenTa. Popmyrna mnosHOW BepoAaTHOCTH. Popmyna baneca. HeszaBucumbie
COOBITHSL.

bunapHbIii ciayyaliHblil ONBIT (MCIBITaHWE), ycnex W Heyaada. HezaBucumblie
ucnbiTanust. CepHsi HE3aBUCUMBIX HMCIBITAHUM N10 nepBoro ycmexa. [lepecraHoBku u
dakropuan. Yucno coueranuii. Tpeyronpuuk [lackans. ®opmyna 6uHoma HerotoHa.

Cepust He3aBucuMbIX HcnbiTaHui beprymnu. CrydaiiHblil BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.
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Cnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEN. Hunarpamma
pacnpenenenud. Onepanuu HaJ CIy4allHBIMMA BeJIMYMHAMHU. buHapHas ciydaiiHas
BenuuuHa. [IpuMepsl pacnipeiesieHuid, B TOM YHCIie TEOMETPUYECKOe 1 OMHOMHUAJILHOE.

11 KIIACC

CoBMecTHOE pachpelelieHHe JIBYX CiIy4alHbIX BeauuuH. He3aBucumblie
CIy4aliHbIE€ BEJIMYHHBI.

MareMatruueckoe 0XXHJIaHUE CIydallHOW BeNW4yuHbl (pacnpenenenus). [Ipumepst
NPUMEHEHUSI MaTeMaTUYEeCKOTO OXHUAaHMs (CTpaxoBaHuUe, JioTepes). MaTtemaTudyeckoe
OXXKHJlaHWe OWHApHOM CIIy4alHOW BEJIWMYMHBL. MaTeMaTH4ecKoe OXKHMJIAaHUE CYMMBbI
CIy4YalHbIX  BEJIWYMH. MareMaTuyeckoe  OXHUJIAaHUE  T'E€OMETPUYECKOrO0 U
OMHOMMAJIBHOTO paclpeIeIeHU.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHHUE CIy4ailHON BEJIMYUHBI (pacrpeesieHus).
Jucnepcust OMHApHOM  CllydailHOW  BeNWYMHBL. ~ MaTeMaTH4yeckoe  OXKUIaHUE
MPOU3BEICHUS U JUCTIEPCUS CYMMbI HE3aBUCUMBIX CIYyYalHBIX BEIWYUH. /ucnepcus u
CTaHAApTHOE OTKJIOHEHHE OMHOMHMAIBHOIO pacnpenenenus. Jlucnepcust u cTanIapTHOE
OTKJIOHEHUE F€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepapenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonbpmMX yrcen. BeiOOpouHbI MeTO uccienoBanuii. BeiOOpoyHbIE XapaKTEpUCTUKH.
OrneHnBaHNe BEPOSITHOCTU COOBITHS IO BRIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeimmx
TUIIOTE3 C TIOMOIIBIO U3YYEHHBIX PACIPEICIICHUMN.

HenpepeiBHble ciyyaliHble  BenuuuHbL.  [lpumeppl. @DyHKIMSA  IUIOTHOCTH
BEPOSITHOCTU pacrpeiesicHus. PaBHOMEpHOE paclpeesiecHue U €ro CBOWMCTBA. 3ajayu,
NPUBOJAIIME K ITOKA3aTE€IbHOMY pACHPENENICHHUIO. 3aJayd, MNPUBOAAIIME K
HOpMaJbHOMY pacnpenencHuo. OyHKIHS IUIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOTO
pacnpenenieHus, (YHKUMS IUJIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTIO paclpeeIeHus.
@yHKIMA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIpEICIICHUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUN. 3ajauu, TPUBOISAIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciyyailHbiX BenuuyuH. KoadduumeHT JTuHEWHON KOppesluu.
CoBMecTHBIE HAONIOACHUS JBYX BETWYHH. BBIOOPOUHBIN KOIPDUIIMEHT KOPPEISIIUH.
Paznuune Mexny JTMHEMHOW CBSI3bIO M NMPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHElHas
perpeccusi, METOJI HAMMEHBIIIUX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K konmy 10 kmacca oOy4arommiics HayduTCs: CBOOOJHO OINEPHPOBATH
MOHSATUSMU: Tpad, TIOCKUM rpad, CBI3HBIN Tpad, MyTh

B rpade, uenp, IUKI, IEPEBO, CTENEHb BEPUINHBI, AEPEBO CIYYalHOTO HKCIEPUMEHTA;
CBOOOJIHO OIEpPUPOBATH MOHATUSIMH: CIIy4YailHBIM SKCHEPUMEHT (ONBIT), ClydalHOE
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cOOBITHE, DJIEMEHTApHOE CIydyallHOE COOBITHE (DJIEMEHTApHBIA HMCXOMA) CIIy4aillHOTrO
ONbITa, HAXOJWUTb BEPOSTHOCTU COOBITMM B ONBITaX C PaBHOBO3MOXXHBIMHU
AJIEMEHTApPHBIMU COOBITUAMHU; HAaXOAUTh M (OPMYIHUPOBATH COOBITHS: TEpEeCceUCHHE,
0o0BbeIMHEHNE JaHHBIX

cOOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAaHHOMY, MCIIOJIB30BaTh JAUarpamMmbl Dusepa,
KOOPAMHATHYIO TPSAMYIO JUIsl PEIICHUs 3ajad, MOJb30BaThCcs (HOPMYION CIIOKEHUs
BEPOATHOCTEH [JIsI BEPOSTHOCTEH JABYX M TpeX CIy4yallHBIX COOBITHH; ONEpUpPOBATH
NOHATHUSMHU: YCIIOBHAsi BEPOSATHOCTb, YMHOXEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, JEPEBO CIY4YallHOIO 3KCIEPUMEHTA, HAXOIUTh BEPOSITHOCTH COOBITUH C
NOMOUIbIO MpaBUJIa YMHOXKEHHUSI, JI€peBa CIy4ailHOTO OIbITa, UCHOJIb30BaTh (Hopmyity
NOJIHOM  BeposITHOCTH, (opmyny balleca npu pemieHun 3ajgad, ONpeAEsATh
HE3aBUCHUMOCTb COOBITUH 1O (hOpMyIie U 1O OpraHM3alMU CIYy4YailHOro 3KCIEPUMEHTA;
OPUMEHATh HM3yYEHHbIE KOMOWHATOpHBIE (POPMYIBI [JIsl MEPEUYHCICHUS 3IIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITa, PELIEHUs 33Jad 10 TEOPHH
BEPOSITHOCTEW; CBOOOJHO ONEPUPOBATH MOHATUSMHU: OWHAPHBIA CIIyYailHBIM OIBIT
(ucipiTaHuE), ycmex M HeyJaya, HE3aBUCHUMbIC HCIIBITAaHUS, CEpHUsl HCIBITAHUM,
HaXOJUTh BEPOSITHOCTU COOBITUI: B CEpUU UCHBITAHMI JI0 MEPBOro ycrexa, B CEpuu
UCHbITaHUN BepHyinu, B OmbITe, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM W3 KOHEYHOMH
COBOKYITHOCTH; CBOOO/IHO OINEpPUPOBAaTh MOHATHUSAMM: CllydyailHas BeJIU4YMHA,
pacnpesielieHne BEpOsITHOCTEH, JauarpaMMa pacrpeleieHus, OuHapHas ciydaiiHas
BEJIMYMHA, TEOMETPUUECKOE, ONHOMHUAIBHOE PACIIpEIEICHHUE.

K xoniry 11 kiaacca oOyyaromuiicst HAy9uTCs:

ONEPUPOBATH NOHATHUAMU: COBMECTHOE PACIIPEIEIICHUE IBYX CIyYalHBIX BEJIMYHH,
UCII0JI30BaTh TA0JMILy COBMECTHOTO PACHPEEICHUS JBYX CIy4YailHbIX BEJMYMH MJIs
BBIJICTICHUSL PACHpENEICHUs KaXIOW BEIWMYMHBI, OIPENCICHUs HE3aBUCUMOCTH
CIIy4aliHbIX BEJIMYMH; CBOOOJHO ONEpHUPOBATH MOHATHEM MAaTEMaTHYECKOIO OXKHUJAHUS
CIly4YaliHOM
BEJIMYMHBI (pacrpeiesieHrs), IPUMEHATh CBOMCTBA MAaTEMAaTUUYECKOTO OKUJIAHUSA TIPU
pelieHun  3ajay, BBIYKMCIATH MaTEeMaTHYEeCKOEe OXXKUJAaHWE OWHOMHUAIBHOTO U
r€OMETPUYECKOTO pacipeesieHuid; CBOOOAHO ONEpPUPOBATH MOHATUSIMH: AUCIEPCHS,
CTaHJapPTHOE OTKJIIOHEHUE
CIIy4allHOW BEJIWYMUHBI, NPUMEHATH CBOWCTBA JUCIIEPCUU CIYYalHOW BEJIUYUHBI
(pactipeniesieHHs) TNpU  PEHIEHWM 3aad, BBIUUCIATH JUCHEPCUI0 W CTAHIAPTHOE
OTKJIOHEHHE TE€OMETPUYECKOr0 M OMHOMHAIBHOIO pacCHpeesIeHu; BBIYUCIATH
BBIOOPOYHBIE XapaKTEPUCTHUKU IO JAHHOW BBIOOPKE W OLEHUBATh XapaKTEPUCTHKHU
reHepalbHOW COBOKYMHOCTH JAHHBIX MO BBHIOOPOYHBIM XapakTepucTtukaMm. OLEeHHBATH
BEPOATHOCTH COOBITHM U TPOBEPSATh MPOCTEUIINE CTAaTUCTHUYECKUE THIIOTE3HI,
I10JIb3YSCh U3Y4YECHHBIMU pacrpeneneHusMu.
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TEMATHYECKOE
IHIJTAHUPOBAHHUE

10 ximacc

3a/1a4u ¢ MOMOIIBIO Tpada.

CreneHb (BaJIGHTHOCTH) BEPIIUHBI.
[Tyts B rpade. Llenu u nukiel. ['padsl
Ha IJIOCKOCTH. JlepeBo CiIy4aHOTO
AKCIIEPUMEHTA.

Hazpanue paznena KonnuecTtBo OcHOBHBIE BUBI A€ATEIBHOCTH
OcHOBHOE coJiepKaHue
(TeMpbl) 4acoB 00yyarommuxcs
DneMeHThl Teopuu rpadoB 3 I'pad, cBs3HBIA rpad, NOpeAcTaBICHUE

HpeIICTaBJISITB 0OBEKTHI U CBSA3H MCIKIOY

HUMH C TTIOMOIIBIO rpada, HaXOIUTh
MyTH MEXy BepIimHamMu rpada.
Brinenars B rpade nenu U 1UKIBL.
CTtpouTh JOE€peBO MO ONUCAHUIO
CIy4alHOrO0  ONbITA, OIKCHIBATH
CIy4yaiiHple COOBITHS B TEpPMHHAX
JepeBa.

Pemate 3amauun ¢ momorpio rpados .
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Cnydaitnbie OTIBITHI,
Clly4yailHble COOBITHS H
BEPOSTHOCTU COOBITHI

Cny4ailHble SKCHEPUMEHTHI (OIBITHI)
u Clly4yaiiHble COOBITHSI.
DOnemMeHTapHble COOBITUA  (MCXOJIbI).
BeposiTHOCTh  CitydailHOr0  COOBITHS.
BeposiTHOCTH COOBITHIA B OTTBITaX

C PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU .

Breiaenars 151 OMMUCHIBATH
CIy4daliHbIe COOBITHS B CIIydalHOM
OIIBITE.

@opMynUpOBaTh YCJIOBUA MPOBEACHUS
CIIy4alHOTO OIBITA.

HaxomuTh BepOSTHOCTH COOBITHIA

B OIBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMUA UCXOIAMU .

Onepanun Han
MHOKECTBAMHU U
COOBITHUSIMH.

CiioxkeHne 1 yMHOKEHHE
BEPOSITHOCTEM.

Y cii0BHas BEpPOSTHOCTb.
HezaBucumeblie coObITHS

[lepeceuenue, 00beJMHEHNE MHOYKECTB
U COOBITUH, MPOTUBOIIOJIOKHbBIE
coObITHsI. DOpMyIIa CIOKEHHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTD.
YMHOKEHHE BEPOSITHOCTEMN.

dopMyna yCIOBHOM BEPOSITHOCTH.
dopMyrna TMOJHOW BEPOATHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHS .

Hcnonp3oBath quarpaMmsl Jitiiepa
U BepOaIbHOE OMMCAHUE COOBITHI
IIPU BBITIOJIHEHUU ONIEpaliuii HaJ
COOBITHUSIMU.

OuenuBaTh N3MEHEHUE BEPOSTHOCTEN
COOBITHI IO MEpE HACTYIIICHUS APYTUX
coObITHH B Cily4ailHOM ornbITe. Pemars
3a71a4M, B TOM YHCIIE C
MCIIOJIb30BaHUEM JIEPEBA CIIYYallHOTO
ombITa, GOPMYIT CIOKECHUS |
YMHOKEHUSL BEPOSATHOCTEN .
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DneMeHTbl KOMOMHATOPUKH

KomMb6unatopHoe npaBuiio yMHOKEHUSI.
[TepecranoBku u pakropuain. Yucmo
couetanui. TpeyronsHuk Ilackass.
®dopmyna 6mHoma HeroToHa .

dopmynupoBaTh u JI0Ka3bIBaTh
KOMOHMHATOpPHBIE (PAKTHI.

Hcnonp30BaTh NpaBUIIO YMHOKEHUS,
U3y4eHHbIE KOMOUHATOPHBIEC (DOPMYIIBI
JUISL IEPEYUCIIEHUS JIIEMEHTOB
PAa3IMYHBIX MHOXECTB, B TOM YHCJIE
3JIEMEHTApHBIX COOBITHI B CIIy4ailHOM
OIIBITE.

[Tonb3oBatbes Gopmyioi u
TpeyroJapHUKOM [lackans miis
OIIPENICIICHNS YUCIIa COYCTAHUMN.

[Ipumensars popmyny Ounoma Herorona
JUTs IpeoOpa3oBaHus

BBIPAKEHUH .
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Cepuu niociie1oBaTEIbHBIX
ucnblTanuii. McoplTaHus
bepnynmu. CnydaifHblii
BBIOOp W3 KOHEYHOM
COBOKYITHOCTH

CitydaiiHble BETUYUHBI U
pacrpeneneHus

14

buHapHbIl ClIy4alHBIN OIBIT
(ucnpITaHuE), ycrex U Heyjlava.

HeszaBucumele ucneitanusa. Cepust
HE3aBUCHMBIX UCTIBITAHUI 10
nepBoro ycrnexa. Cepusi He3aBUCUMBIX
ucnbiTanuid bepryinu. CirydailHbIi
BBIOOP M3 KOHEYHON COBOKYITHOCTH.
[IpakTuueckas pabora ¢
HCTOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIHII .

Cnyuaitnasa BennunHa. Pactipenenenue
BeposiTHOCTEW. [narpamma
pacnpeaenenus. Onepanuu Ha
CIIy4alHbIMM BeauuuHaMu. [Ipumepsl
pacnpenenennii. bunapnas ciryyariHas
BeJIMYMHA. [ 'eoMeTpruueckoe pacr-
penenenue. bunomunanbHOE
pacnpeaenenue. Marematuyeckoe
0XKWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMecCTHOE pacpeeneHUe IBYX
CIIly4alHbIX BeJIMYMH. He3zaBucumbie
ciy4aiiHble BeJM4nHbl. CBOMCTBA
MaTEMaTHYECKOTO OKUIAHUS.

Pa30uBath Cl10XKHBIE IKCIIEPUMEHTHI Ha
OTZEJIbHBIE UCTIBITaHUSA. Pemars 3anaun
Ha MOMCK BEPOSTHOCTEH COOBITHI B
CEPUM UCTBITAHUM JI0 IIEPBOTO ycIeXxa U
B CE€pUsAX UCIbITaHUM bepHymn, a
TaKXXe B OIBITaX CO CIIy4YalHbIM
BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH C
UCIOJIb30BaHUEM KOMOMHATOPHBIX
(dakToB U (popmyJ1, B TOM YHCIIE B XOJI€
IPAKTUYECKON pabOThl C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIUH .

OcBauBarh NOHATHUSA: CITydaiiHas
BEJIMUMHA, paclipeieiieHue, Tadauia
pacnpenesieHus, quarpaMma
pacnpenesneHusl.

Haxonuts 3Ha4eHMsI CyMMBI U
IIPOU3BEIAECHUS CIIyYalHbIX BEJIMYMH.
CrpouTh OMHApHBIE pacpeAesICHUs 110
OMMCAHUIO COOBITUH B CIIy4ailHBIX
onbsiTax. CTPOUTH U paclo3HaBaTh
reoMeTpUYecKoe 1 OMHOMUATIBHOE
pacrnpeeseHusl.

Pematp  3amaum  Ha  BBIUHCIIEHUE
MaTEMaTUYECKOrO 0KHUIAHMS.
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MareMatruyeckoe okujlanie OMHapHOU
CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0XKUJaHNE
r€OMETPUUYECKOTO U OMHOMHAITBHOTO
pacnpeaenenuid. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHUE. Jlucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoliCcTBa TUCTIEPCUM.
MareMaTudyeckoe 0KUJaHNUE
IIPOU3BEICHUS U TUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CIyYalHBIX BEJIUYHUH.
Jucnepcusi OMHOMUATTEHOTO
pacnpenenenus. [Ipaktnueckas
paboTa ¢ MCIOJIb30BaHHEM
ANIEKTPOHHBIX TAOJUI] .

CTpouTh COBMECTHBIE PACIIPEIEICHUS.
N3ydars cBOMCTBAa MATEMATHYECKOTO
O’KHJIaHUS.

Pemrate 3a1a4u ¢ IOMOIIBIO U3YYEHHBIX
CBOWCTB.

[To u3yueHHsIM (hopMyJiaM HAXOIUTh
MaTEeMaTUYECKUE OKUTaHUS CITyYanHbIX
BEJINYVH, UMEIOIINX T€OMETPUUECKOE U
OMHOMUAJIBHOE pacIpeICICHUs
OcBauBarb  NOHATHA:  JHUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHUE CIIy4anHON
BEJINYMHBI.

Haxomute pucnepcutro Mo
pacIpeIeneHuro.

N3yuate cBorictBa qucnepcuu. [1o
W3Y4YEHHBIM (pOpMYyJIaM HaXOIUTh
JUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacrpeeneHus, B TOM YUCIIE B XO/I€
IPaKTUYECKON pabOTHI .

OBLIEE KOJIMHECTBO
YACOB I10 ITPOTPAMME

34
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11 KIJACC

Ha3Banue paszzgena
(Tempr)

3aK0H OOJIBIIMX YHCET

KomnunuectBO
4acoB

5

OcHOBHOE coepKaHne

HepapenctBo Yeonimépa. Teopema
Yeoniména. Teopema bepnyiu.
3akoH OonbIIKX YKces. BeioopouHbIit
MeToa uccieaoBanum. [Ipakrnaeckas
paboTa C UCIOJIb30BaHUEM
ANEKTPOHHBIX TAOIHUIL

OCHOBHBIE BUJIBI ICATEIHHOCTH
00yJaronuxcs

Pa3bupaTh nOKa3zaTenbCcTBA TEOPEM.
OcBauBaTh  BBIOOPOYHBI  METO]I
HCCJIEOBAHUM, B TOM YHCJE B XOJI€

MPaKTUYECKON pabOThI
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DJeMEeHThl MATEMATHUYECKOU
CTAaTUCTUKH

['enepanbpHas COBOKYITHOCTb U
cilydaiiHas BBIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapPaKTEPUCTUKAMHU.
OneHka cpefHero U AMCIepCcun
TE€HEPaIbHON COBOKYITHOCTU C
MTOMOIIBIO BEIOOPOYHBIX
xapakTepucTuK. O1ileHuBaHue
BEPOSITHOCTEW COOBITUH IO BHIOOPKE.
Craructuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C TOMOIIBIO
CBOMCTB U3YYEHHBIX pacHpeIeIcHUM.
[IpakTruueckas pabora ¢
UCII0JIb30BAHUEM DIIEKTPOHHBIX
Ta0JIHIIL

OcBauBath NOHSTUS: TEHEpaIbHas
COBOKYIHOCTb, BBIOOPKA, BHIOOPOUYHOE
CpeIHee U BBIOOPOYHAS TUCTICPCHSI.
Brraucnsats BEIOOpOUYHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
re€HEepaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATUSA: CTATUCTUYECKAS
TUIIOTE3A.

OrneHnBaTh BEPOSITHOCTH COOBITUN U
MPOBEPATH MPOCTEUIIINE TUTTOTE3bI

Ha OCHOBE BHIOOPOYHBIX JJAHHBIX, B
TOM YHCJIE B XOA€E MIPAKTUYECKON

paboThI
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HenpepriBHbIE CllyyaliHbIe
BEJIMYMHEI (pacpeiesieHus ),
MO0Ka3aTelIbHOE U HOPMaJIbHOE
pacnpeeneHus

[IprMepbl HENPEPBIBHBIX CIy4alHbIX
Benn4MH. OyHKIHS ITIOTHOCTH
BEpOSTHOCTH. PaBHOMEpHOE
pactpenenenue. [Ipumeps! 3a1ay,
IPUBOIAIINX K ITOKA3aTEIbBHOMY H K
HOPMAaJIbHOMY PACIIPENCIICHUSIM.
@yHKIUS ITIOTHOCTH BEPOSTHOCTH
IIOKA3aTEJILHOIO PACIPEIEICHUS.
@yHKIUS ITIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOT'O PacIpenelIeHUs

3HAKOMUTHCS MMOHATUSIMU:
HETIPEPBIBHAS Clly4yaiiHas BEJIUYMHA,
HEIIPEPBIBHOE PacIpeAcIICHUE,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH.
HaxoauThk BepOATHOCTH COOBITUI IO
JaHHOW (PYHKIIUU TUIOTHOCTH.

3HAKOMUTKCS C TOHATUSIMU:
MOoKa3aTesIbHOE pachpe/ieieHue,
HOpMaJbHOE pacipeaecHue.
BrigensTs Mo onucaHuio ciaydaiiHbIe
BEJIMYMHBI, pacpeIeJICHHBIEC 10
MOKa3aTeIbHOMY 3aKOHY, IO
HOpMaJIbHOMY 3aKoHy. Paz0Oupath
MIPUMEPHI 3a]1a4, PUBOIATINX K
MOKa3aTeIbHOMY PACIIPECIICHUIO U K
HOpMaJbHOMY pachpe/IeICHHUIO

Pacnpenenenne Ilyaccona

[TocnenoBaTenbHOCTh OAUHOYHBIX
HE3aBUCUMBIX coObITHH. [Ipumep
3aJla4uu, TPUBOISAIIEH K
pacnpeaenenuto [lyaccona.
[IpakTuueckas pabora ¢
MCIIOJIb30BAaHUEM BJIEKTPOHHBIX
Ta0JIuUIL

BpiaensaTe mo onucaHuio Ciay4anHOro
ONbITa BEJIUYUHBI, PpACIPEICICHHbIC
o 3akony Ilyaccona.

Peniate 3agauu, B TOM 4HCJIE€ B XO/IC
MIPaKTUIECKON pabOTHI C IPUMEHECHHEM
CTaHJAPTHBIX (PYHKIIUHA SJIEKTPOHHBIX
Ta0IUIL
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CBsi3b MEXy CITy4YallHBIMU
BEITUYMHAMU

KoBapuanust 1Byx ciiydaifHbIX
BennurH. KoagduimeHT koppensuu.
CoBMecTHBIEC HAOIOICHUS IBYX
BeJIMurH. BeiOopouHbIii KO3 GUIIEHT
Koppesuuu. Paznnune mexay
JIMHEVNHOM CBSA3BIO U
IIPUYMHHOCJIEACTBEHHON CBSA3BIO.
JIunennas perpeccus. [Ipaktuueckas
paboTa C MCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHUI]

OcBauBaTh NOHATHUS: KOBapuanusi,

KO3 UIIUEHT KOPPESALUH, THHEHHAsS

3aBUCUMOCTB.

OueHuBaTh XapakTep CBS3H MEXY

CﬂyqaﬁHBIMH BCIMYMHAMU, UCXOO1 H3

MIPUPOIbI JAHHBIX U BBIYUCICHHBIX
XapaKTEPUCTHUK.

Hcnonp3oBaTh JarpaMMbl
pacceuBaHus JJIs U300paxKeHUs

COBMECTHOTO pacceuBaHUs
TaHHBIX.
Haxonuth KOd(PUITEHTHI

quarpamMMbl, B TOM 4YHCIIE B XOJE
MPaKTUYECKON pabOThl C MPUMEHEHUEM

CTaHJAApTHBIX (DYHKIIHIA

oCH
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O0001IEeHue u
CUCTEMATU3AIMS 3HAHUMN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

11

34

[IpencraBienre TaHHBIX € TIOMOLIBIO
Ta0JIMIl U UarpaMm, onucaTeabHas
CTaTUCTHKA, OIBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCIICHUE
BEPOSITHOCTEH COOBITHI C
IpUMeHeHueM GopMyI1 U
rpaguuecKux METO0B

(koopauHaTHas Opsmasi, 1epeBo,
nuarpamma Jitiepa), ciydaiHbie
BEJINYMHBI U PaCIPEACIICHUS,
MaTeMaTU4YECKOE 0XKUAAHUE CIIyYalHOU
BEJTUYHMHBI

HOBTOpiITB HN3YUCHHOC W BBICTPAHMBATDb

CHUCTEMY 3HAHUMN
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