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OdenepanpHas pabovas mporpamMma Mo ydyeOHOMY mpenmery «MareMmaTukay
(yrinyOnéHHblii ypoBeHb) (IpeameTHas o0acTh «MartemaTuka 1 uHpopMaTuka) (nanee
COOTBETCTBEHHO — IIpOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aIHCKY, COJIepKaHUE OOy4YeHUs, IUIAHUPYEeMbIe pe3yIbTaThl OCBOCHHSI TPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUIECKOE IIJIaHNPOBAHUE.

[TosicHuTeTBHAS 3aMMCKA OTPAYKAET OOIIHE IS U 3a7a49 U3YICHUSI MAaTEMaTUKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEANOCHIIOK K €€ HM3YYCHHIO OO0YYarolUMUCH,
MECTO B CTPYKType Y4YeOHOTo IIIaHa, a TaKXke MOIXOJbl K OTOOpY COaepIKaHus,
K OIpPEACIICHUIO ITUIAHUPYEMBIX pe3yJbTaTOB W K CTPYKTYpE TEMaTHIECKOTO
TUTAHUPOBAHMSL.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHBIE JIMHUH, KOTOpHIC
npeaiaraloTes JUisi 00s3aTeIbHOTO M3YYEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
oO11iero oopazoBaHusl.

[TnanupyeMble pe3ylbTaThl OCBOCHHS MPOTPAMMBI IO MaTeMaTHKE BKIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 32 BECh IMEPHOJ OOYYCHHs] Ha YPOBHE
cpenHero o0miero oopa3oBaHus, a TaKXe MPEIMETHbIC JOCTIKECHUSI O0ydarolIerocs
3a KaXIbli ToJ1 00y4eHUSI.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma nmo MaremaTuke YriiyOJaEHHOTO YPOBHS JJisl 00y4YaroIIuXcsi Ha YPOBHE
cpea”ero oOmiero o6pa3oBanus pazpadborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABABIIEMBIX K MaTeMaTHUYE€CKOMY
o0pa30BaHUI0, W TPAIUIUN pPOCCUHCKOro oOpa3oBaHus. Peanmuzammsi mporpaMMbl
0  MareMaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJIi CaMOpPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUA,
I[ETTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUSI JIMUHOCTH
oOydJarommxcs.

B mporpamme o maremaTtuke y4TeHBI UACH U MOJ0KeHUus «KoHIenmu pa3BuTHs
MartemaTudeckoro ooOpaszoBanusi B Poccuiickoit ®enepanumn». B cooTBeTcTBUM
C Ha3BaHUEM KOHIICTIIINH MaTeMaTHYecKoe 00pa3oBaHKe JOHKHO, B YaCTHOCTH, PEIIaTh
3aadqy oOecrieueHus: HeOOXOJUMOro CTpaHe 4uclia O0ydYaroIIuXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTaTOYHA JJIsI MPOAOJDKEHUs O0pa3oBaHUs MO Pa3IUYHBIM
HaIpaBJICHUSAM, BKJIFOYAs MPENoiaBaHNe MaTEMaTHKH, MATEMAaTUIECKHE HCCIICOBAHUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYrux, a Takke oOecredeHus
JUTSL K&KI0TO 00YJaroIerocss BO3MOKHOCTH JTOCTHKEHHSI MAaTEMATHIECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MPorpaMmMa 1o MaTeMaTUKe yriyOJIEHHOTO YPOBHS.

B »snoxy uudposoit Tpanchopmamuu Bcex cdep UeIoBEUECKOW AEeSTENbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0€3 Xopoliei
MaTE€MaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAIIKM JHU PACTET YMCIIO



CHELMATbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJOTMYECKHX O0JIaCTAX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpazoM, Kpyr o0Oy4arolmuxcs, IJs KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHusl,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydarouiuecs, IIaHUupYyIOue
3aHUMAThCS TBOPUYECKOW M MCCIIEOBATEIbCKON paboTol B 00IAaCTH MaTeMaTHKH,
nHopMaTHKU, (HU3UKHA, SIKOHOMHUKH U B JAPYTUX OOJACTSIX, HO M T€, KOMYy MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTh MAaTEMaTUKU OOYCIOBJIEHA TE€M, UTO €€ MPEeIMETOM
ABJIAIOTCS (PyHIAAMEHTaIbHBIE CTPYKTYPHI HAILIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJMYECTBECHHBIC  OTHOIMICHWSA, (YHKIWOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEOMpPEeAEeNEHHOCTH, OT MPOCTEHININX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIO’KHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYCCKUX 3HAHHWKA 3aTPyJHECHO MOHUMaHUE MPUHITUTIOB
YCTPOMCTBA W HMCIOJIL30BaHUSI COBPEMEHHOW TEXHHUKH, BOCIIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COLUMANbHOM, HSKOHOMMYECKOH, IOJUTHYECKOW  HH(OpMAIUH,
Mano3(pQpexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
npodeccuoHanbHON AESITEIEHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHSITH PACYETHI, COCTABIIATH
QITOPUTMBI, TPUMEHATh (POPMYIIBI, TMPOBOJUTH TEOMETPUUYCCKAEC HW3MEPCHHUS U
MOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MIPEACTABIATH HHHOPMAIIHIO
B BUJIC TA0JIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIydalHbIX
COOBITUI.

OnHOBpEMEHHO ¢ pacuiupeHueM chep MpUMEHEeHUs MaTeMaTHUKA B COBPEMEHHOM
oOmectBe Bc€ Ooiee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX yMCTBEHHBIX HaBBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaq MPUEMOB W METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIAYKIUS U JEAYKIHsI, 0000IIeHNe U KOHKPETH3AIHs, aHAIIU3 U
CUHTE3, KJaccu(UKaIuMs U cucreMaruszaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUECHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IMOCTPOCHMIA,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmyIpoBaTh, 0OOCHOBBIBATh M JOKAa3bIBaTh CYXKICHHs, T€M CaMbIM (OPMHUPYIOT
JOTHYECKH CTWJIb  MBIIUICHHUS. Bemymas poib  NPUHAMICKHT MaTeMaTHKe
B (OpPMHUPOBAHUN AITOPUTMUYECKOW KOMIIOHEHTHI MBINIJICHUS U BOCITUTAHUU YMEHUMN
JIEUCTBOBAaTh TIO0 3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHus 3amad — OCHOBBI JUISI OpTraHU3alldd
y4eOHOU JMESITEIIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MIPUKJIAHAS CTOPOHBI MBIIILICHUS.

OOyueHnue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y O0YYaIOIIUXCS TOUYHYIO,
parMoHAIBHYI0O U MH(POPMATUBHYIO pPe4b, YMEHUE OTOMPATh HanWOoJiee TOIXOISAIINE
S3BIKOBBIE, CUMBOJIMYECKUE, IpapUUYECKUE CPEACTBa JIA BBIPAKEHUS CYXKICHUU U
HATJISTHOTO UX MPEICTABJICHHSI.



HeoOxoauMpIiM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O MOpeIMETE U METOJE MATEMATHUKH, €ro OTIMYHUAX OT METOAOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MAaTEeMaTUKU IS PeIIeHUs
HAyYHbIX U MPUKIATHBIX 33/1a4. Takum o0pa3oM, MaTeMaTuyeckoe 00pa30BaHUe BHOCUT
CBOI BKJIaJl B OopMUpOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yyenne MaremMaTwku CIOCOOCTBYET SCTETUYECKOMY BOCHUTAHUIO YETIOBEKA,
MMOHMMAHUIO KpAacoTbl M M3SIIECTBA MAaTEMATHYECKUX PACCYKICHHM, BOCHPUSITHUIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[IpuopureTHbIMH LETSIMU 00y4ueHUst MaTreMaTuke B 10—11 knaccax Ha yriryO0JI€HHOM
YPOBHE IPOJIOJIKAIOT OCTABATHCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUUECKUX TMOHATHUH (YUCIIO, BEIMYMHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (DYHKIMS, NPOU3BOJHASA,
MHTETpall), 00ECIeUNBAIOIIUX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00Y4aOIINXCS;

MO/BEICHUE OOYyYaroUMXcsi Ha JOCTYMHOM JMJii HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPYXKAIOLIEro MUPA, TOHUMAHUIO MAaTEMAaTUKH KAK YacTH
oOLIEeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTUE UHTEIUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0O0ydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUW, KPUTUUYHOCTH MBIIUICHUS,
MHTEpeca K U3Y4EHUI0 MaTEMATHKU;

(GopmupoBanne (yHKIUMOHAJIBbHOW MaTEMaTHUYECKOHM TI'pPaMOTHOCTHU: YMEHHUS
pacno3HaBaTb MaTEMaTUYECKUE ACMIEKTbl B PEAIbHBIX JKM3HEHHBIX CHUTYaLHsIX
U TpU MU3YYCHUH JPYrUX Y4E€OHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTeH, (opMynupoBaTh KX Ha S3bIKE MAaTEMaTUKM W CO3/aBaTh
MaTE€MaTUYeCKHEe MOJENH, IPUMEHATh OCBOCHHBIM  MAaTeMAaTHMYECKUI  ammapar
JUISL pEIlIeHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh M OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi mateMatuku B 10—11 kiaccax yrimyOia€HHOTO
YpOBHSI  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpaXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyeckoro aHaivza,
«T'eometpusi»  («['eomerpuueckue ¢urypsl W HuX CBOMcTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctuka». JlaHHble JWMHUU
pa3BUBAIOTCS MapaJUIeNbHO, KaX/1asi B COOTBETCTBUHM C COOCTBEHHOM JIOTUKOW, OJTHAKO
HE HE3aBHCHMO OJIHA OT JIPYTroii, a B TECHOM KOHTAaKTe U B3aumoaeictsuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAasl COCTABJIAIONIAs, TPAJAULHUOHHO MpPHUCYLIash MaTeMaTHKE U
NPOHMU3BIBAIOLIAS BCE MaTEeMaTHYECKME KypChl M COJAEPXKATEJbHBIC JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMU:
ONpEJEICHNE, AKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
paBHOCUJIbHBIE ~ (OPMYITUPOBKH,  yMmMeHue  GopMyIupoBatb  oOpaTHOE U
MIPOTUBOIOJIOKHOE  YTBEPKIACHUE, TMPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPSHIL,



UCIIONIb30BAaTh METOJ MaTeMaTHYeCKOW HMHIYKIUH, MPOBOAUTH JOKa3aTEJbHbIE
pacCyXJeHMs IpU pEIIeHWH 3a7ad, OLEHUBATh JIOTUYECKYIO IPaBUIBHOCTh
pacCyXIEeHMI» OTHOCUTCS KO BCEM y4eOHBIM Kypcam, a (POPMHUPOBAHUE JIOTMUECKHUX
YMEHUN pachnpenenseTcss Mo BCeM rojaM OOy4YeHUsI Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka sIBJISIETCS 00513aTE€IbHBIM MPEIMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHusi. Hacrosimeld mnporpamMMoil MO MaTeMaTHKE
IpelycMaTpUBAETCsl M3ydeHHE y4yeOHoro mnpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypcoB: «AnreOpa W Hayana MaTeMaTUYECKOTO aHanmu3a», «['eomerpus»,
«BepositTHOCTE M cTathcTUKay. DOpMHUPOBAHHUE JOTMUECKUX YMEHUH OCYIIECTBIISIETCA
Ha MPOTSHKEHUM BCEX JIET OOydeHHsT Ha ypOBHE cpefHero oOiero oOpa3zoBaHus,
a SJEMEHTHI JIOTHMKU BKIIOYAIOTCS B COJEp)KaHHWE BCEX HA3BAHHBIX BBINIC YYEOHBIX
KypCOB.

OOmiee KONMYECTBO YacOB, HAMpaBICHHBIX HA  HM3yYE€HHE MAaTEMaTUKU
Ha yrayosieHHoM ypoBHE — 544: B 10 knacce — 272 yaca (8 yacoB B Heaeno), B 11 kimacce —
272 4daca (8 4acoB B HEJICIIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xnaHcKoOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMK OOYYArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIECTBA, MPEJCTABICHUE O MaTeMaTUYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SABJICHUHN, IPOLIEAYP TPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OIIPOCHI M APYIoO€), YMEHHE B3aWMOJICHCTBOBATh C COI[MAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (QYHKIMSAMU U HA3HAUYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TIpaXTaHCKOW HMACHTUYHOCTH,  YBAXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMCKUX MATEMAaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JPyrux Haykax, TEXHOJOTHSIX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCHUHCKOro Haponaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBS3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAayKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOIO Oy IyILEro;

4) 2cTeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUN, PaACCYKIECHUN, BOCIPUHUMYUBOCTH
K MaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEeMAaTHUYECKUE 3HAHUS B WHTEpecax
3I0pOBOTO0 M 0€30MacHOro o0Opas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE TMHTaHUE, COATAaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa,
perymnspHas pusndeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIIbHON IEATEIBHOCTBIO;

6) Tpy10BOrO BOCIIUTAHMS:

TOTOBHOCTh K TPYyZy, OCO3HAHHUE IIEHHOCTH TPYIOJIIOOUS, UHTEPEC K PA3IUYHBIM
chepaM MpPOPECCHOHAIIBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOW u e€
NPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiei mpodeccun u
pean30BbIBaTh COOCTBEHHBIE >KM3HEHHBbIE IUJIaHBl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTH4ecKoMy 0Opa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUU BCEHl JKU3HHU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUYECKOH
HaNpaBJICHHOCTH;



7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhl, HOHUMAaHWE BIUSHUS COLIUATIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHON CPeJibl, OCO3HAHUE
rJI00aTbHOTO XapakTepa JKOJIOTHUECKUX NpoOJieM, OpHUEHTAalMs Ha MPUMEHEHHE
MaTE€MaTUYeCKUX 3HAHUM [UIs pElIeHHs] 3aJad B O0JacTH OKpPY’KaloIIEed Cpenbl,
IUIAHWPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX HOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT 0 NO3HAHUSI:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMECHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPAKTUKH, TOHUMAaHWE MAaTEeMaTHUYECKONW HAyKH Kak
cdepsl 4YeTOBEUECKON NEeATeIbHOCTH, ITANlOB €€ Pa3BUTHS W 3HAYMMOCTH TSI PA3BUTHSI
[UBWJIM3ALIMK, OBJIAJICHUE SI3BIKOM MAaTeMaTHKHM U MaTeMaTHYECKOW KyJIbTypou
KaK CpEACTBOM TIO3HAHWS MHpPA, TOTOBHOCTh OCYIICCTBJIATh IPOCKTHYIO U
HCCIIeIOBATENIbCKYIO JISATEIbHOCTh MHAWBUIYAIBLHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpeHEro 0oO0Iiero oOpasoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YYCOHBIC
JIEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC Y4E€OHBIE MECUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC ICHCTBUSA, COBMECTHAS JACATEIHHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue 1eMCTBUS:

BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKHM MAaTEMAaTHYECKHUX
OOBEKTOB, MOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAHABIWBATH CYIIECTBEHHBIM MpHU3HAK KJIAacCU(PUKAIMU, OCHOBAHUS
J71s1 0000IIEHUS ¥ CpaBHEHUSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATh, (HOPMYITUPOBATH U TPEOOPA30BLIBATEH CY)KJICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, UHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISBJISATh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M W MPOTHUBOPEUMS
B (akTax, MaHHBIX, HAOMIONECHUSX W YTBEPKICHHSX, MpeiaraTb KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNIL;

JI€NATh BBIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX 1 UHIYKTHBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKICHHUMN
(OpsiMble W OT MPOTUBHOIO), BHICTPAUMBATh apryMEHTAIUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJEHUS U BHIBOIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aja4uu (CpaBHUBATh HECKOJBKO BapHUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOIAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).



ba3oBble uccienoBare/ibCKkie JeHCTBUSA:

UCIIOJB30BaTh BOIPOCHI KAK HCCIENOBATENbCKUI WHCTPYMEHT [O3HAHMS,
dbopMyIHpoOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEUHE, TPOOIEMY, YCTaHABINBATh
HCKOMOE U JJaHHO€, (POPMUPOBATH TUIIOTE3Y, ApPTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEAOBAHUE
[0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBICHHUS, IpOIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSITeNIbHO (hOopMynHpoBaTh O0O0OOIIEHUSI Y BBIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IMOIYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOLEcca, a TAaKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undopmanmueii:

BBISIBJIATH e(DULMTHI HH(OPMAIH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (Hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HH(GOPMALIMIO, MPEICTaBIAThH €€ B pa3iMuHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJAEXKHOCTh MH(OPMAIMU MO CaMOCTOATENIbHO C(OPMYIMPOBAHHBIM
KPUTEPHUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIEe eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIEHUs 3a/lauyd, KOMMEHTHPOBATh
MOJIyYeHHBIN PE3YIIbTAT;

B XojA€ OOCYXIEHHMs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK PELICHMUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JAPYTHMX YYaCTHHUKOB JIMajora,
OOHapy>KHBaTh pa3Inyue U CXOJACTBO IMO3UIIMMA, B KOPPEKTHOU popMe hopMyaupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHNUS;

MIPEACTABIIATh PE3YyJIbTAaThl PELICHU 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C Y4€TOM 3ajay
NpPE3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATH CIIOCO0 PEIICHUs C yIETOM
UMEIOIIUXCA PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIAZICTh HABBIKAMHU ITO3HABATEIIBHOM PEQPIIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, HX PE3YJbTAaTOB, BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTPOJIS IIPOLECCa M pPe3yjbTaTa PELICHWs MaTeMaTU4eCKOU
3aJa4y;

OpEeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPHU PELICHUM 3aJauH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JIaHHBIX,
HalICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yjbTaTa LEIW U YCIOBUAM, OOBICHATH HPUUMHBI
JOCTUKEHUS WM HEJOCTUKEHUSI PE3YJIbTATOB AESITEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MMOHUMATh M UCIIOJIh30BaTh MIPEUMYIIECTBA KOMAaHTHOW W WHANBUYyJIbHON paOOThI
Opy  pEHIeHWH Yy4eOHBIX 3ajad, NPUHUMATh I1I€JIb COBMECTHOM JESTENbHOCTH,
IJIAHUPOBATh OPraHU3aIMI0O COBMECTHOM paboThl, pacmpedeisTh BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh TPOIECC W pe3yiabTaT padoThl, 00001aTh MHEHUS
HECKOJBKHX JIFOJCH;

y4acTBOBaTh B TpymmoBbiX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbBD» U MHBIE), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUI
MPOJYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMO/ICHCTBHUS.

IIpeaMeTHble pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  TPOrpaMmbl
M0 MaTeMaTUKe MPEJCTABICHBI MO rojaM OOy4eHHsI B paMKaX OTHEJbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSALIEH IPOrPaMMBl.



OEJAEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa U Hayana MaTEMaTHYECKOIO aHAJIM3a» SIBISIETCS. OJHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOTPaMME CPEIHEro OOIIero oO0pa3oBaHMs, MOCKOJBKY,
C OJHOM CTOPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y Uil H3Y4EHMsI BCEX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JApPYroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U
aOCTpaKTHOE MBILIUIEHUE OOyYarouuxcsi Ha YpOBHE, HEOOXOJWMOM JJisi OCBOEHUS
UH(POPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIIOBECHOCTH U JAPYTUX JAUCLMILIUH.
B pamMkax naHHOro y4eOHOro Kypca OOydaroliuecs OBJIAJEBAIOT YHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOM  HAyKd, KOTOpas (QOpMYyJIHpYEeT CBOM  JIOCTHKECHUS
B MaTeMaTU4YeCcKoil opme.

VY4eOHblil Kypc ajireOpbl ¥ Hayajd MaTEMaTUYECKOrO aHaJIN3a 3aKiIaJblBAET OCHOBY
JUIsL YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3MUKH, XUMHH, OHOJIOTUH, IOHUMaHUS
OCHOBHBIX TEHIEHUMN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT W B IOBCEAHEBHOM
*u3HM. B TO ke  Bpems  oOBlajgeHuWe  aOCTPAaKTHBIMM U  JIOTUYECKHU
CTPOTMMHU KOHCTPYKLUSMHU anredpbl U MaTeMaTHUECKOr0 aHallM3a pa3BUBAE€T yMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHMHHOCTH, JI0Ka3bIBaTh YTBEPKICHUS
C TOMOILIBIO HHAYKUMU M pacCykaaTh IAEAYKTHUBHO, HCIOJb30BaTh OOOOIIEHHE U
KOHKpPETH3alilo, a0CTparupoBaHWE W  aHaJoruto, (GopMHpyeT  KpeaTHBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xone nzydyenust yueOHoro kypca «Anredpa v Hayajla MaTeMAaTHYECKOTO aHaIN3ay
oOyuyarouecs Noay4yaroT HOBBIH ONbBIT pelIeHUs MPUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHYECKUX MOJIeJIe pealbHbIX CUTyalluil, WHTEpIpeTauun
MOJIYYEHHBIX PELIECHUM, 3HAKOMSTCS C MPUMEPAMH MAaTEMATHYECKUX 3aKOHOMEPHOCTEN
B MIPUPO/IE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMUCA MAaTEMAaTUHYECKUMU OTKPBITHSIMU U UX
aBTOPAMH.

VY4eOHbIl Kypc 00J1a1aeT 3HAaUUTEIbHBIM BOCITUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIN
peanu3yeTcss Kak 4epe3 YydeOHbI MaTepuall, CIOCOOCTBYIOIIUNA (OPMUPOBAHUIO
HAyYHOT'O0 MUPOBO33PEHUS, TaK U Uepe3 crienupuKy yueOHOH 1eATeIbHOCTH, TpeOyroIen
MPOJOJDKATEILHON KOHIEHTPALMK BHUMAHHUS, CAMOCTOSITEIBHOCTH, AKKypPaTHOCTU U
OTBETCTBEHHOCTH 32 MOJyUYECHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe W HadajaM MaTeMaTHYeCKOTO aHalu3a
JICKUT ACSITENbHOCTHBIN NMPUHIUI 00y4YeHUSI.

B crpykrype yuebHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOIO aHaIU3a»
BBIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TMHUN: «HHCIIa ¥ BEIYUCIICHUS Y,
«DyHkuu U rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro



aHanuza», «MHOXecTBa M JOoruKa». Bce OCHOBHBIE cOAepKATeTbHO-METOIUYECKUE
JVHUM U3Y4YaloTCs Ha MPOTSHKEHUM JBYX JIET 00OY4YEHHs] Ha YPOBHE CPEJHETO OOILIEro
o0pa30BaHMsl, €ECTECTBEHHO JAOIOJIHSASA JIPYr Apyra U MOCTENEHHO HACHIAsACh HOBBIMU
TeMaMu U paszaenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BbEeUHAET B ce0€ COJIepKaHNE HECKOJIBKMX MaTeMaTHUYECKUX IUCUUIUIMH, TAKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTUYECKast
noruka u apyrue. [lo mepe Toro kak oOyyarolmuecs: OBiaeBalOT BCE OoJiee MUPOKUM
MaTeMaTUYECKUM  almapaToM, Yy HHUX  I[IOCJIE€NOBaTeNbHO  (OopMHUpYETCs U
COBEpPIIICHCTBYETCSI YMEHHUE CTPOUTHh MATEeMAaTHMUYECKYI0 MOJENb PEalIbHOM CUTYyallHH,
OPUMEHATHh 3HAHUS, IOJYYECHHbIE IPU H3YYEHUM Y4eOHOro Kypca, Il pelIeHUs
CAMOCTOSITENIbHO  C(OPMYJIUPOBAHHOM  MaTeMaTHMYeCKOW  3ajauyd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «Yucna W BBIUMCICHMS 3aBEpIIAET
dbopMUpOBaHHE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4yaTO Ha ypOBHE OCHOBHOIO o0Iero oOpaszoBanus. Ha ypoBHe cpenHero oOrmiero
oOpa3oBaHusl 0co00oe BHUMaHHUE yzensercs (HOPMHUPOBAHHIO HABBIKOB PAaLlMOHAJIBHBIX
BBIUMCJICHUM, BKIIOYAIONINX B ce0s MCMOJIh30BAHUE PA3IMYHBIX (OPM 3alMCH YHUCIA,
YMEHHME JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
OOy4arolUMCsl MHOXECTBA HATYPAJbHBIX, LIEJbIX, PAIMOHATIBHBIX U JEHCTBUTEIbHBIX
qKCces JTOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4nce. B KaxaoM U3 3TUX MHOKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHbIE eMy crenuduyeckue 3agaud M OIepaiuu: JejeHHe
HAIeJIO, ONEpPUPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEJN, 0COOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKxKe
U3BJICUCHHE KOPHS HATypajdbHOW CTEMEHH HA MHOMXECTBE KOMIUICKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIONb3yeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs i1 PEUICHHs] pPa3IUYHBIX 3a/1ad
dopMupyeTcsi NpeACTaBI€HUE O E€IWHCTBE MaTeMaTHUKHM Kak Hayku U e€ poiiu
B IIOCTPOCHUHM MOJIENIell peaJbHOr0 MHpa, MIUPOKO HCIONb3YIOTCS 0000IeHne u
KOHKPETH3aIHS.

JIunust «YpaBHEHUSI M HEPABEHCTBAY PEATU3YETCs HA MPOTSHKEHUH BCETO 00YUeHHUS
Ha ypOBHE cpe/iHero o0miero oopa3oBaHusl, MOCKOJIBKY B KaXKAoM paszaene [Iporpammer
IpeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAMU PEIICHUs pPalMOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB U
CUCTEM, a TaKkKe 3ajay, coaepKalux mnapameTpsl. [lomydyeHHble yMEHHUS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIE0BaHUN (QYHKIIUH ¢ TTIOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUU
NPUKIATHBIX 3a7a4 U 3a7a4 Ha HAXOXKJICHHE HaWOOJBIIMX M HAUMEHBIIWX 3HAYCHUH
¢yukun. JlaHHas cojepraTelibHas JIMHUS BKJIIOYAET B ce0sl Takke (QopMHpOBaHUE
YMEHMM BBINOJNHATH pacdy€Tel 10 QopmyiaMm, MOpeoOpa3oBaHUs palMOHAIbHbIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHUX BBIPAXKCHHM, a TAaKXKe BBIPAXKCHHIA,



CoAepKaluX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JalbHEWIIEe PA3BUTHE AITOPUTMHUUECKOIO U aOCTPAKTHOIO
MBIILLUIEHUS 00yYaromuxcsi, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUHN, paOOThI
C CHUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
paBEeHCTB M HepaBeHCTB. Aurebpa npemiaraeT 3(QQPEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 33/1a4, HAIISIHO JEMOHCTPUPYET
CBOM BO3MOHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOIMYEeCKass  JUHUSA  «DyHKIMM U TpaduKu»  TECHO
NEPEIUIETACTCA C APYTMMH JIMHUAMH YYEOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a0a€T  TOCJIECNOBATEIBHOCTh  WM3y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeJIbHOM, JOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKUHMA, UX CBOMCTB U
rpauKoB, HCMNOJb30BaHUE (YHKUMN [ pelieHdus 3aJad U3 JApYyrux yueOHBIX
NPEIMETOB U PEAIbHOM JKU3HU TECHO CBA3aHO KAaK C MATEMaTHYECKUM aHaJU30M, TaK U
C pEIICHHEM YpaBHEHHMM M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMAaHHUE YJENsSeTCS
(GOpMUPOBAHHIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXIY pazIuYHBIMU
BEJIMYMHAMU, WCCIEAOBATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpaduku. Matepuan
3TOM COAEPIKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHU U HAaBBIKOB, ITO3BOJIIOIINX
BbIpaXXaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHOU. Ero nzydyeHue cnocoOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O U  KOHKpPETH3aluu, HCIOJIb30BAaHUIO
aHaJIOTHM.

ConepxarenvHass JuHUA «Hawana wmaTeMaTWyeckoro aHanusa» IO3BOJISAET
CYLIECTBEHHO pACIIUPUTh KPYTI KaK MaTeMaTHYeCKHX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpapuKu
CJIOKHBIX (DYHKLIMH, ONPEAENATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU S, BBIUNUCIIATD
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUs mpoueccoB. [lanHas
CoJIep>KaTelIbHAsl JIMHUSI OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUSI MaTEMAaTHYECKHUX
MoOJeNIed pealbHbIX CHUTYyallMid, T[O3BOJIIET HAaXOJWUTh HAWIy4llee pEIICHHUE
B NPUKJIAJAHBIX, B TOM 4YHCJIE COLHUAIbHO-IKOHOMUYECKUX, 3ajadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOT0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKUW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTEMaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYECKas JTUHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUM MHOXKECTB M MaTeMaTHYE€CKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NIPEICTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M IPEJIararT
Haubosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3leibl MaTeMaTHMKH U €€
IIPWIOKEHHI, OHU CBA3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLHUIIIMHBI U UX IPUIIOKEHUS
B eauHoe weinoe. I[loaromy BakHO AaTh BO3MOXKHOCTH OOydaromeMycst MOHUMATh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKH M MCIIOJb30BaTh €0



JUTSl BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKU
ClelyeT TpHU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHUM U CIIEJOBaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OOy4YaronMxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIACHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIIICHUS.

B yueb6HOM Kypce «Alnrebpa v Havyajla MaTeMaTHYEeCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPBhIE TPHU3BAHBI CIIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENCH peajbHbIX CHUTYallUi, UCCIEIOBaHUS
ITUX MOJCNICd C TOMOIIBIO amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETANA TIOJYICHHBIX PE3yIbTaTOB. Takue 3adaHus BIUICTCHBI B KaXKIbIH
U3 Pa3eNioB MPOrpaMMbl, MOCKOJBKY BECh MaTephall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl  JUISl  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPAKTUYECKUX 3a7a4 OOyYaroIIMecs: pa3BUBAIOT HAOIIOAATEIIbHOCTh, YMEHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IIaTh |
KOHKPETH3UPOBaTh MpolOiieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAJAHBIX 3aJlad OpPraHU3yeTcs B MPOIECCe M3y4YeHHUs BCEX TEM ydeOHOTo Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha u3ydenue yuebHOTo Kypca «AnreOpa M Hauyajga MAaTeMaTHYECKOTO aHAIU3a»
orBoautcst 272 yaca: B 10 knacce — 136 yacoB (4 uaca B Hegento), B 11 kiacce —
136 yacoB (4 4yaca B HE/IEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Paunonanbupie uncna. OOBIKHOBEHHBbIE U JECATUYHBIE JpOOU, TMPOLICHTHI,
OeckoHeuHble nepuoanyeckue apoodu. [lpumenenne npobei U MPOLUEHTOB ISl PELICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICd 3HAHUN U PEATIbHOM KU3HM.

JlelicTBuTeNnbHBIE  Yucla.  PanuoHalibHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ ASMCTBUTENbHBIMUA YucIaMUu. MOAyJb 1€MCTBUTEIBHOTO
yucia u ero cpoiictpa. [IpnOnmkE€HHbIE BRIYMCICHUS, PABUIIa OKPYTJICHUS, IPUKHUJIKA U
OLICHKA pe3yJIbTaTa BEIYUCICHHUM.

Crenenb ¢ neasIM nokaszareineM. bunom Herotona. Mcnosp3oBanue moaxoasinen
dbopMbl 3amMCH JAEUCTBUTENBHBIX YMCEN JUIsl pEelIeHUs TMPAaKTHUEeCKUX 3adad u
IIPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTeleM U €€  CBOMCTBA, CTEIEHb
C IEUCTBUTEIIBHBIM IOKA3aTENEM.

Jlorapugpm uymcna. CpoiictBa mnorapudma. JlecaTUuHble U  HATypaJbHBIC
aorapu@mel.



CHuHyC, KOCHHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oOBaHus. Y paBHEHHE, KOPEHb YPaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U ypaBHEHUdA-ciencTBUS. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHATIBHBIX YpPaBHEHUU U
HEpPaBEHCTB. MHOIOUYIEHBI OT OJHON NEPEMEHHOM. JlefeHne MHOro4JIeHa Ha MHOTOYJICH
c octatrkoM. Teopema be3y. MHuorowiensl ¢ mensiMu kodddunuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COAEPKAILUX CTENIEHU U KOPHHU.

HppauyroHaneHbie ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS HPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOAbI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIMX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapUPMUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHM. PellieHne TpuroHoMEeTpUIECKUX YPaBHEHHM.

Pemenue cucrem JIMHENHBIX YpaBHEHNUNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
Onpenenutenb MaTpuilbl 2X2, €ro reOMETPUUYECKUI CMBICIT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTENd I PELIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHUM. Pelienne npukIIaaHbiX 3a/1a4 ¢ IOMOIIBI CUCTEMBI JIMHENHBIX YPABHEHUN.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MaTreMaTHYECKUMX MOJEJIEH peaJbHOM CUTyallud C [OMOIIBIO
YPaBHEHUN W HEpaBeHCTB. l[IpuMeHeHHEe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTeil HayKu U peaibHON KU3HHU.

DyHKIUN U TpaPUuKH

OyHKIUsA, cnocodbl 3amaHuss  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pynkmuit. ['paduk dyaknmuu. nemeHTapabie Tpeodpa3zoBaHus rpadukos
(byHKUIHHA.

OOnacTh ompeneneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymn QyHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W Heu€TtHble GyHKIUU. [lepuonnueckue
dbynkiuu. [IpomexxyTkrn MOHOTOHHOCTH (PYHKIIUUA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblee 3HaYeHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBagpaTu4yHass ¥ JPOOHO-IMHEWHAs (QYHKIUU. ODJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKIUS C HaTypalbHBIM W IENbIM Mokaszarerem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpPHSA N-OM CTENEHW Kak (DYHKIMH OOpaTHOM CTENEeHU
C HaTypaJIbHBIM IOKA3aTEJIEeM.



[lokazarenpHast U Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN I pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyKHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (PyHKINN
YHCIIOBOTO apTyMEHTA.

OyHKIMOHANBHBIE 3aBHCHUMOCTH B pEAlbHBIX MpOIeccax W sABICHUsAX. [ 'paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Havyaysa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcHOCOOBI  3aJaHusd  IoOcheAoBarenbHOCTEd. Meron
MaTeMaTHYECKOW HMHAYKIMUA. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MAaT€MAaTUYECKOTO aHalIW3a Kak aHajdu3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCIOHEHUHUANBHBIA pocT. Yucno e. Popmyia CI0KHBIX
IIPOLICHTOB. M cIoap30BaHue NMPOTPECCUM I PELIECHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxrepa.

HenpepriBable (QyHKIIMU U UX cBOMCTBA. TOUYKM pa3pbiBa. ACUMOTOTHI IpauKOB
¢ynkiuii. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HHTEpBajoB
JUIsl pelieHusl HepaBeHCTB. [IpuMeHenne CBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a1ad.

[lepBass u BTOpas mpou3BoAHble (QyHKUMU. OmnpeneneHue, reoOMETPUYECKU U
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUI.

MHo:xecTBa 4 JIOTHKA
MHOXeCTBO, Olepalny HajJ MHOXECTBAaMU U MX CBOMCTBA. Jlnarpammsl Diinepa—
Benna. [IpumeHeHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara JJisi ONMKMCAHUs PEaIbHBIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KJIACC

Yucjia v BbIYUCICHUS

Harypanbublie u uensie yucna. [[pumeHeHrne Npu3HaKoOB AEIUMOCTH LETbIX YUCEN,
HauOobIMi o01mmi nenurens (nanee — HOJl) u HaumeHnsbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayito, aaroputvMa EBkianaa s pelieHHsl 3afad B IEJBIX
qyuciax.

Kowmmiekcaple uncna. AnreOpandeckas W TPUTOHOMETpHUECKash (POpMBI 3amucH
KOMILJIEKCHOTO 4ucia. ApudmeTHdeckue onepaluud € KOMIUIEKCHBIMH YHCIaMHU.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myaspa.



KopHu n-oil cTeneHn mM3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEN
JUISL perieHus PU3NYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHNs U HEpaBeHCTBA

Cucrema U COBOKYITHOCTb YPaBHEHHH M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH c ITOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPYKHOCTH. Perienre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3ATENBbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS CUCTEM W COBOKYIHOCTEH palUOHAJIBHBIX,
UpPpaALMOHAJIbHBIX, IOKA3aTEJIbHBIX U JIOTApU(PMUUECKUX YpaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PEIICHUI0 MaTEMaTHUYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKU W PEaJIbHOM KU3HU, MHTEpIpeTaLus
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKHU

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

['padprueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ padudeckrue MeTO bl
peleHns 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NPU PELICHUH 3a1ad U3 JAPYTrux Yy4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauyajia MaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TPOW3BOJHOM K HMCCIENOBAaHMIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. HaxokneHne HaumOOJbIIEr0 M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOM
(GYHKIIMM Ha OTpE3Ke.

[IpuMeHeHne MPOU3BOIHOM I HAXOKICHHS HAMITYYIIETO PEIICHHS B IPUKIATHBIX
3aJja4ax, /Ui oNpeAeNieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTro (popMyIIoi miu
rpadukom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUs IepBOOOPa3HBIX.

HNuterpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruucieHune omnpeneréHHoro
uHTerpana no Gopmyne Hetorona—Jleibuuiia.

[IpumeHeHne uHTErpana Ajid HaX0XKACHUs IUIomaaed IoCKuX (Guryp u o0bEMOB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenudd  auddepeHunanbHbIX — ypaBHEHUH. MaremaThuueckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(depeHIINaTbHBIX YPaBHEHUI.



INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOIMIKE MPeIMETHBIC
PE3YNIBTATHI 10 OTEIBHBIM TeMaM (efepanbHOi pabodeil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 Havajga MaTEMaTHYECKOr0 aHATU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMHM: pAlUOHAJIBHOE YMCIO0, OECKOHEUYHas
nepuoAnYecKas qpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U JICCTBUTEIBHBIX YHCEI, MOIYJIb IEUCTBUTEIBHOIO YUCIA,;

OPUMEHATh IPOOM U MPOLEHTHI JUIS PELIEHUS MPUKIATHBIX 3aa4 U3 pa3iINuHbIX
OTpaciiell 3HAaHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYMCICHUS, MpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUM;

CBOOOIHO ONEPUPOBATH IMOHATUEM: CTENEHb C LIENBIM [T0KA3aTeIeM, UCIIOIb30BaTh
NOIXOAIIYI0 (POPMY 3aITMCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS IaHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH IOHATHEM: CTENEHb C PAlMOHAIBHBIM IOKa3aTeleM;

CcBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCa, TECATUUHbIE U HATypaJIbHbIE
JgorapuMsl;

CBOOOZIHO ONEpUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTA;

ONEpUpOBaTh IOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHUJIbHBIC YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JIJI PELICHUSI HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJIbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, MPUMEHATH JEJICHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mia pemenus
3ajay;

CBOOOJHO OMNEpHUPOBATh MOHATHSAMH: CHCTEMa JIMHEHWHBIX YpaBHEHWM, MaTpula,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 T€OMETPUUECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
onpenenurens 2 X 2 JUid BBIYKACIEHUS €ro 3HA4YCHUS, NMPUMEHSATH OINPENECIUTENN
JUISL PELICHUs CUCTEMBI JIMHEWHBIX YPAaBHEHHUM, MOJIEIMPOBATh pEajbHbIE CUTYaLlUU
C TOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHH, HCCIIENI0BAaTh IIOCTPOEHHBIE MOJEIU
C IOMOIIBIO MAaTPUIL U OIIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOPa30BaHuUs BhIPAKECHHUI;



BBITIOJIHATh TPEOOPA30BAHUS YHCIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTECICHH
C pallMOHAIBHBIM NIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(MOB [JIsi MpeoOpa3oBaHUs JIOrapuPpMUUECKUX
BBIPAKCHUU;

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIBHBIE, I[OKa3aTelbHbIE W
jgorapuMUYECKUE YpaBHEHMS, HAXOJIUTh MX PEUICHUS C TOMOIIBI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHE (GopMynbl s mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJIHO ONEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE, TPUMEHSTh
HE0OXoauMble (OPMYJIBI JUISl PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHUI;

MOJICTTUPOBATh PEAJIbHBIE CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKCHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 33Ja4yd, HMCCIIEI0BaTh NOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM amnmnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OINEpUPOBAaTh MNOHATUAMU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3ULUs (PyHKIMH, rpaduk (yHKUIWHU, BBIIOIHITH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

CcBOOOJIHO ONIEpUPOBATh MOHATUIMU: 00JIaCTh ONPENEICHNS U MHOXKECTBO 3HAYEHUI
byHKIIMN, HYTA QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBaTH TMOHATHSAMH: UYETHBIE HW  HEUETHBIE  (DPYyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOOoJIbllIee U HAaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHS C HATYPAJIBbHBIM U LETbIM
nokasareyieM, rpauk CTENEeHHOM (DYHKIMHM C HATYpaJIbHBIM M LEJIbIM IOKa3aTeseM,
rpa@uKk KOpHS n-oll CTENEeHW KaK (PYHKUUMU OOpaTHOM CTENEHHM C HATypabHBbIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHASI, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPA(PUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: TIOKa3aTelibHas U JorapupmMuyeckas
(GyHKITMHU, UX CBOMCTBA U TpadMKH, UCTIOIB30BaTh UX rpadyKH Il PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  TMOHSATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeeseHNe TPUrOHOMETPUUYECKUX (PYHKIHUN YUCTIOBOTO apTryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMNA JJIsl UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
OpU pelieHUH 337ad U3 APYTrux y4eOHbIX MPEIMETOB U PEeabHOM KU3HHU, BBIPAXKATb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMYNHAMU;

Hayasa MaTeMaTH4eCKOro aHAIN3a:

CBOOOJIHO OMNEpUPOBaTh MOHATHSAMH: apudmeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YOBIBalOIlas T€OMETpUYECKas IPOrpeccus, JUHEHHBIH WU
HKCIIOHEHLIUATBHBIA POCT, (OpMyJia CIOXKHBIX TMPOLIEHTOB, HMETh MPECTaBICHHE
O KOHCTaHTE;



UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHUs pEealbHbIX 3aJad  MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATh MOHATHSIMU: IOCIEI0BATEIbHOCTb, CIIOCOOBI 33JaHHUs
MOCIIeI0BAaTEIHHOCTEN, MOHOTOHHBIE U OTPAaHUYCHHBIE TIOCIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apO0>KJICHUSI MAaTEMaTUYECKOTO aHAJIN3a KaK aHaIn3a OECKOHEYHO MAJIbIX;

CBOOOZIHO ONEpHUPOBATh MOHITUSIMM: HENpPEPBIBHbIC (PYHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHU, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEphIBHAS HA OTpPE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIUI JIJIsl pEeLIeHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: TEpBas U BTOpas MPOU3BOAHBIC (HYHKIIUH,
KacaresibHas K rpaduky QyHKIINH;

BBIUUCIIATh POU3BOAHBIE CYMMBbI, IPOM3BEIECHUS, YACTHOTO U KOMITO3UIIUHU JABYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JJIsl pELICHMUSI
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJ/HO OIEpUPOBATh MOHSATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOKECTBAMU,

HCMOJIb30BaTh T€OPETUKO-MHOKECTBEHHBIM anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB M SABJICHUM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEICIICHUE, TeopeMa, YypaBHECHUE-
CJICJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, I0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHCHUS U HEPABEHCTBA.

K konity o0yuenus B 11 kiacce oOy4aroniuiicss HOJIy4YHT CIETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauajza MaTEMaTHYECKOIO aHATTU3a»:

YucJia v BbIYUCTIECHUA

CBOOOJHO OMNEpUPOBATh MOHSITUSMU: HATYypallbHOE U II€JI0€ YHUCIO0, MHOXKECTBa
HaTypaJIbHBIX U IEJBIX YUCEN, UCIIOIb30BaTh MIPU3HAKU IEIUMOCTH 1enbix yucen, HOJJ
1 HOK HaTypanbHBIX 4rcen A pelIeHus 3a/1a4, IPUMEHSITh anroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTaTKa IO MOAYJIIO, 3alMCHIBATh HATYPAJIbHBIC
YHCJIa B PA3JIMYHBIX MO3UIIHOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4YHCeJ, MPEACTaBIsATh KOMIUIEKCHBIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPUUECKON ¢dopMe, BBITOJHATH apUPMETHUYECKUE OINepalud ¢ HUMH H
n300pakaTh Ha KOOPJUHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh MOHATHSMM: HMpPpalMOHAIbHBIE, IIOKA3aTENbHbIE U
Jorapu(MuyecKre HEPaBEHCTBA, HAXOAUTh MX PELICHUS C MOMOIIbIO PaBHOCHIIBHBIX
[IEPEX0/I0B;

OCYILECTBIIATh OTOOP KOPHEH MU pELIEHMH TPUTOHOMETPUUYECKOTO YPaBHEHMS,;



CcBOOOHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSTh
HEoOXOoauMble (QOPMYJIBI JIJISI PEIICHUST OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJIHO OMEpUpPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYMHOCTh ypaBHEHUW U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBl W CHCTEMBI-CIEICTBUSA, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUIN U HEPABEHCTB;

pelaTh paluoHalbHbIe, UPPAlMOHANbHbIE, TTOKa3aTeNbHbIE, JorapuGMUIECKue U
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

MPUMEHSTH IpaduuecKre METOAbI AJIsl peICHHs] YPaBHEHHUIM U HEPABEHCTB, a TAKKe
3a/1a4 ¢ NapaMeTpamu;

MOJEJIUPOBATh peajbHbIE CUTYAIIMH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a7a4M, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, WHTEPIPETHPOBATH IMOJYYECHHBIN
pe3ynbrar.

DOyHKUMHU U TPAPUKHU:

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

CTPOUTH I'€OMETpHUUEcKHe oOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHATHIMU: TpapUKU TPUTOHOMETPUUYECKUX (PYHKITUH;

MPUMEHATH (QYHKLUMHU ISl MOACIUPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX ITPOLIECCOB.

Hauaja MaTeMaTH4eCKOro aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOJHYIO JJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
KCTPEMYMBI;

HaxOJIUTh HAWOOJbIIEE W HAUMEHBIEE 3HAYCHWS (DYHKIIMU HEMpPEephIBHOU
Ha OTpE3Ke;

WCIIOJIb30BaTh  MPOW3BOJHYIO  JUISI  HAaXOXKJICHUS  HAWJIYUIIEro  PEIICHUS
B MPUKJIAHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/1a4ax, ISl OMpPeIeICHUS
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (OpMYIION WU TpaduKom;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: TIEPBOOOpa3Has, OMPENCIEHHBIA HMHTETpal,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUN U BBIUYUCIISATH HHTETpa 1o hopmyrie
Hrrorona—JleiiOuuia;

HAXOJUTh TUTOIIAIH IIOCKUX PUTYP U 00BEMBI TEIT C IIOMOIIBIO HHTETPaa;

MMETh TPEJCTAaBICHUE O MaTEeMaTUYeCKOM MOJEIUPOBAHUM Ha TPHUMEPE
coctaByieHus U PepeHINATbHBIX YPAaBHCHHUIA;

pemarth TpPUKIATHBIE 3a7add, B TOM YHCIE COIMAIbHO-d)KOHOMHUYECKOTO H
(bu3YeCcKOro Xapakrepa, CpeCTBAMUA MaTeMAaTHUYECKOTO aHAJTN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBanue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE cofiepKaHne
pazzeina (TeMbl) 4acoB 00yJaroIIMXCs
MHO»X€eCTBO 24 MHoOXecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
JNEHUCTBUTEIIBHBIX YHCEN. HaJl MHOXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Jiiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

ParmonansHbIC ypaBHEHHS
1 HEpaBEHCTBA.

CucreMsbl JJMHEHHBIX
YpaBHEHUI

[IprMmeHenne TeopeETUKO-
MHO>KECTBEHHOTO arrnapara

IUJIS1 PELICHUS 3a7a4.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIC APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue apodeit 1 MpOIEHTOB
JUISL pELICHUS TIPUKIAIHbIX 3a]1a4.
JlencTBUTENBHBIE YUCIA.
ParmonansHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIEeCKHE Oneparun

C IEHCTBUTEIILHBIMH YU CJIAMH.
Moaynp AEWCTBUATENBHOTO YUCIIA U €T0
cBoiicta. [Ipubnmxénnbie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MPUKUIKA U OLIEHKA pe3ysibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3a/a4, a TAKKe
peanbHbBIX MPOLIECCOB U SIBIICHUI.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaANYecKast IpoOb, MPOLIEHTHI;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJIb JEHCTBUTEIBLHOTO
YUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKAECHUM

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs peLICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OTpacier 3HaHUU U PEATbHOM KU3HU.
Hcnonb3oBaTh NpUOIMKEHHBIE
BBIYUCJICHUS, PABUJIA OKPYTJICHUS,
NPUKHUIKY U OLIEHKY PE3yJIbTaTa
BBIYMCIICHUU.




OCHOBHBIE METOJIbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OHON
IIepeMEHHOU. JleneHne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kod(ppunmentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JMHEWHBIX ypaBHEHUW. OnpenenuTensb
MATPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JUJIS1 PELICHUSI CHCTEMBI IMHEMHBIX
ypaBHeHUM. Penienne npukiiaaaeix
3aJ1a4 C MOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI1 PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOUJICH
OT OJTHOW NIEPEMEHHOM, €r0 KOPHU,;
IIPUMEHSATH JEJICHUE MHOTOYJIEHA

HAa MHOTOYIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera it penreHus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHCHUH, MaTPULIA,
OIPEICIUTENIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeisi 2 X 2 sl BBIYUCICHUS
€ro 3HaYCHUS, IPUMEHSTh
OIPEICTUTEIIH IS PEIICHUS CUCTEMBI
JIMHEVHBIX YPABHECHUM.
MoaennpoBaTh peajgbHbIE CUTYalluU
C IOMOIILIO CUCTEMBbI JTUHECHHBIX
YpPaBHEHUI, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATpPHIL U OIIPEIICITUTEIIE,
MHTEPIIPETUPOBATH MOJTYUECHHBIN
pe3yJbTaT




OyHKIUYN U TpaduKy.
Crenennast QyHKIUS
C LIEJIBIM TI0Ka3aTeIeM
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OyHKIUSA, CIOCOOBI 3a/1aHus QYHKIIUH.
B3anmuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OO6nacTp onpeaeieHUs] U MHOYKECTBO
3HaueHui PpyHkuu. Hymu pyHkuun.
[TpomexxyTKH 3HAKOIIOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTk MOHOTOHHOCTH
dbyHkuu. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Haubonpliee u HauMeHbllee

3HauYeHUE (DYHKIIMHM HA TPOMEXKYTKE.
Jluneitnasi, kBagapaTuyHasi U IPOOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOEe

UCCIIEJOBAHNE U ITIOCTPOEHHE I'Pa(hUKOB

ATUX (PYHKITUH.

CreneHs ¢ LEIBIM ITOKA3aTeIIeM.
bunom HeroToHa.

CrenenHas pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIBIM TI0Ka3aTteseM. E€ cBolicTBa
u rpaduk

OnepupoBaTb NOHATHAMU: (PYHKIIMS,
crocoObl 3a7aHusl PyHKINN; B3aUMHO
oOpaTHbIe (PYHKIIIH, KOMIO3UIUS
byHkmii, rpadgux GyHKIMH, 00IaCTh
OIpesieNIEeHUs] © MHOKECTBO 3HAUECHU I
GyHKUMU, HYIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJpaTUyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 351eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PYHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINH, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUIMU, HAaUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIHUU HA IPOMEKYTKE.
DopmyIHpoBaTh U WILTIOCTPUPOBATH
rpau4ecKu CBONCTBA JIMHECHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (PYyHKIUH.

BripaxkaTs popmynamu 3aBUCUMOCTH
MEX1y BETUUMHAMHU.

3HATh ONpEEIICHUE U CBOMCTBA
CTETEHH C LIEeTbIM MTOKa3aTeNeM;




noaxosyo Gopmy 3anucu
JNEeUCTBUTEIb-HBIX YUCEI JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

Apudmerrueckuii KOpeHb 15 ApudmMeTnueckunii KOpeHb DopMyIMpPOBaTh, 3aIACHIBATH
n-OU CTEIICHHU. HaTypaJIbHOM CTENEHH U €ro CBOICTBA. | B CUMBOJIMYECKOU (popme
WppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAKEHUI, COJIEpPKAILINX CTETICHH n-0¥ CTENEeH! JUIsl Ipeo0pa3oBaHus
U KOPHU. BBIPAKCHUMU.
HNppannonaneHble ypaBHEHHS. Haxonuts pemennst nppanroHaIbHbIX
OCHOBHBIE METO/BI PELICHUS YPAaBHEHHU C IOMOILBIO
UPpaLMOHATIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXO0B WU
PaBHOCUIIBHBIE TTEPEXOBI B PEIICHUA OCYIIECTBIJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauK KOpHS n-0i n-o¥ CTENeHu Kak 00paTHON
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl QYHKIIUU CTENEHH C HaTypajbHbIM
CTEIECHH C HATyPAJIbHBIM [TOKAa3aTeNIEM II0Ka3aTeaeM
[TokazaTenpHast GyHKIIHS. 10 Crenenb ¢ paoOHaIbHBIM DopmyIHMPOBATh ONPEAECICHUE

IToka3arenbHble ypaBHEHUS

IIoKasareseM U €€ CBOMCTBaA.
[TokazarenbHast pyHKLUSA, €€ CBOICTBA
u rpaduk. Mcnons3oBanue rpaduka
bYHKIIAY JUTSI peieHUs] ypaBHEHHM.
[TokazarenbHble ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEUICHUS MOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MIOKA3aTeJEM.

BrimonasaTs npeobpazoBaHus
YHCJIOBBIX BBIPAXKECHUM, COIEPKAIIUX
CTENEHU C PAllMOHATBHBIM
II0Ka3aTENEM.

Hcnonw3oBath 1iudpoBbie pecypehl




JUIS TOCTpOeHUs Tpaduka
NOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh penienust moka3aTelIbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBathb onpeneneHue orapudma
Jlorapupmuyeckue norapudma. JlecITUIHbIE U YHUCIIa; JECATUYHOTO U HaTypaIbHOIO
YpaBHEHHUS HaTypaJbHBIC JIOTApU(MBI. jorapugpma.
[IpeobpazoBaHue BbIpaKEHU, Ncnons3oBatk cBOMCTBA ToTapu(MoB
coJiepKallux Jorapu(Msl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, Jorapu(pMUYECKUX BbIPAKEHUU.
e€ cBoiicTBa U rpaduK. Crtpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka QyHKIUU GyHKIIMU KaK 00paTHOM
IUISl PEIIEHUS] YPABHEHUM. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyecknue ypaBHEHHUS. CBOMCTBA JIorapuPMUIecKoil PyHKITUN
OCHOBHBIE METOBI PELIEHUS JUISL peLIEHUs 3a/1ay.
Aorapu(pMUYECKUX YpaBHEHUH. Haxonute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUHT jorapu(pMUUECKUX ypaBHEHU I
JaorapuMUYECKUX YpaBHEHUHN C MIOMOIIBIO PABHOCHIIBHBIX NEPEX0JI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus cunyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOTO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHTE€HC YHCIIOBOTO
aprymMeHTa.

TpuronoMmerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTaHTeHCA
YHCIIOBOTO apTyMEHTa; a TAaK¥Ke
apKCHHYca, apKKOCHUHYCa U
apKTaHTeHCa YUCIa.




OTIpeNIeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMI YUCIOBOTO apryMeHTa.
OCHOBHBIEC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKCHHIH.
Perienne TpUroHOMETpUYECKUX
ypaBHEHUI

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETPHUUECKHUE (POPMYIIBI

U1 IpeoOpa3oOBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Meroa MaTeMaTU4E€CKON MHTYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHaj3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas 1 reOMETpUYECKasI
POTPECCUH.

beckoneuno yObIBarorast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromiei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJIbHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonws3oBanue nporpeccuu

JJIs1 PELICHUST PEeATIbHBIX 3a1a4
MPUKIIAIHOTO XapaKkTepa

OnepupoBaTh NOHATUSIMH:
MIOCIICAOBATCILHOCTD, CIIOCOOBI
3aJlaHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE U OTPaHUYEHHBIC
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPAaHUYEHHOCTb.
[TomyyaTes npencrasiieHue

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apupMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUUYECKOM
MPOTrPECCUH, HAXOAUTH CYMMY YWICHOB
MIPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.




Hcnonp3oBath mporpeccuu

JUISL pELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHsITh POPMYITYy CIOKHBIX
MPOLICHTOB JIJIsl PEIICHUS 3a/1a4
U3 peaNbHON NMPAKTUKHU

HenpepriBHble PyHKIMH.
[IpousBonHas

20

HenpepriBHble QYyHKIIUU U UX
cBoricTBa. Touka paspbiBa.
AcuMnToTel rpadMKoOB PYHKIUH.
CaoiicTBa (DyHKIIMI1 HEPEPBHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUSI HEPABEHCTB.
[IprMeHenne CBOMCTB HEPEPBIBHBIX
(GYHKIMI 1715 penieHus 3aaay.
IlepBas 1 BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpezaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipou3BoaHBIE DTIEMEHTAPHBIX
dbynknui. [TpousBoaHass CyMMsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3UIIMH (DYHKITHI

OnepupoBaTh MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3KE, TOUKA
pa3pbiBa (YHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IpuMeHATH CBOMCTBA HENPEPBIBHBIX
GbyHKIUN 715 peleHus 3a1a4.
OnepupoBath NOHIATUSIMU: IEPBAsi U
BTOpasi IPOU3BOHbIE QYHKIINH;
NOHUMAaTh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aIIMChIBATh YPABHEHUE KACATEIIbHOM.
Bprauciats npou3BOgHBIE CYyMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
GbyHKUIHU.

N3y4yaTh MpOU3BOIHBIE DIIEMEHTAPHBIX
GyHKUIHH.

Hcnonbp30BaTh reOMETPUYECKUN U
(bU3UYEeCKUi CMBICI TTPOU3BOTHON

JUISL pELIeHUS 3a/1a4




[ToBTOpenue, o6o0IIeHHE, 5 OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HayvaJ MaTeMaTU4eCKOro aHajan3a anreOpbl ¥ Ha4aJl MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelieHus 3a1a4
CUCTeMAaTH3alMsl 3HAaHUH U3 peaJbHON KU3HU U JPYTUX
IIKOJIbHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
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11 KJIACC

Ha3Banue Konunuaectso OcHOBHOE coepKaHue pas3zaeia OCHOBHBIE BUJIBI JEATENBHOCTH
pazzeina (TeMbl) 4acoB (TeMpbI) 00yJaronuxcst
HccnenoBanune (GyHKIUN 22 [Iprmenenne npon3BOgHON Ctpoutb rpaduk KOMIIO3UITUU

C IOMOIIBIO MPOU3BOTHOM

K UCCIIEA0BAHUIO (PYHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne HauboibIero u
HaVMEHBIIIETO 3HAYEHHUSI HENPEPBIBHOMN
GyHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKIEHUST HAWITYYIIIEeTO
peleHus B MPUKIIAIHBIX 33a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumus ¢hyHKIuH.
I'eometpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJAUHATHOU
IUIOCKOCTH

(GYHKUUN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEIOBAHUS U CBOVICTB KOMITO3HUIU Y.
Ctpoutb reomeTpuyeckue oopassl
YPAaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonp30BaTh NMPOU3BOAHYIO

JUTsl UcclleoBaHusl QyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HauOOJbIlIee U HAUMEHbIIEEe
3Ha4Y€HUs PYHKIUU HEMPEPHIBHOUN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIICIOBAHMUS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSl HAXOKIEHUSI HAWITYYIIIEero
pelieHus B IpUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKHX, 3a7a4ax,
JUISL OTIPENIEIIEHNUS] CKOPOCTH

Y YCKOPEHUS MPOLECcCca, 3aJaHHOTO
dbopmyIioi uiau rpauKoMm.

[Tonmy4ats npeacraBiieHue




O MPUMEHEHUHU MPOU3BOTHOU
B PA3JIMYHBIX OTPACIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBoooOpasubixX. [lepBoobpaznbie nepBooOpa3Has U OnpeeIEHHBIN
aneMeHTapHbIX QyHKiui. [IpaBuna unterpai. Haxoauts nepBooOpasHbie
HaXO0XJICHUS MePBOOOPA3ZHBIX. AJIEMEHTAPHBIX PYHKIUN U BBIUYUCIATH
HNurerpan. ['eoMmeTpudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTETpasia. Beruucienue JleliOHuIa.

ONpPEIEIEHHOTO UHTErpalia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiiOnuna. U 00BEMBI TeJI C TOMOIIBIO
[IpumeHeHnue uHTErpaa onpeaeaéHHOro MHTErpaa.

JUTS1 HAXOXKIEHUS TII0IIAIeH 3HAKOMUTBCS C MATEMaTUYECKUM
MJIOCKUX (DUTyp v 00BHEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHInaIbHbIX YPABHEHUIA.
[Ipumepsl permeHni [Tosy4daTs nipeacTaBICHUE O 3HAYCHUU
muddepeHnanbHbIX ypaBHEHUIL. BBEJCHUS MMOHATHS UHTErpaia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIIBIO

nuddepeHnanbHbIX YpaBHEHUI

['paduxu 14 Tpuronomerpuyeckue GyHKIINH, UX Ncnons3oBath udpoBbIie pecypehl

TPUTOHOMETPUUYECKUX CBOICTBaA U rpaduKH. IUIS IOCTPOCHUS TPAPHUKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuueckue YPAaBHEHHUM C IOMOIIBIO WU3YUYEHHUsI UX CBOWCTB.

HEpPaBEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemars Tpuronomerpudeckue




Pemenne TpuronoMeTpuueCcKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEHU € IIOMOIIBIO
TPUTOHOMETPUYECKOU

OKPYXHOCTH.

[TpumensTh HOPMYIBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnons3oBatk HUppOBBIE pECYPCHI
JUTSI IOCTPOCHHMS U HCCIIEJOBAHUS

rpagukoB QyHKIIHIMA

UppaunonanbHele,
ITOKA3aTEIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PCIICHHS
MOKa3aTeIbHBIX U JOTapu(PMUISCKUX
HEPABEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
UPpalMOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl perieHus
UPpalMOHATBHBIX, TOKA3aTEIbHBIX H
aorapuMHUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3ATEIBHON
U Jjorapu@mMudeckoit GyHKIui

K PELICHUIO NTOKa3aTeNIbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJILHOCTh
ePEXO0B.

Pemate nppannonanbHbie U
KOMOMHUPOBAHHbBIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
NEPEXOOB.

Hcnonb3oBaTh rpaduyeckre MEeTo Ibl
Y CBOMCTBA BXOJSIINX B yPABHEHUE
WJIM HEPABEHCTBO (DYHKIIMIA

JUISl pELLICHUS 33/1a4n




KommiekcHpIe yncia 10 Komnekchpie uncna. Anreopandeckas | OnepupoBaTh NOHATUIMH:
¥ TPUTOHOMETpUYEeCcKast POPMBI 3aITUCH | KOMILIEKCHOE YHCIIO K MHOXKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMIIJICKCHBIX YHCEJI.
ApudmMeTrnueckne onepanuu [IpencraBisiTh KOMILJIEKCHBIE YUCTIA
C KOMIUICKCHBIMH YHCJIAMH. B alreOpanveckon u
N3ob6pakeHre KOMIUICKCHBIX YHCelT TPUTOHOMETPUUECKOM hopme.
Ha KOOPAUHATHOM IJIOCKOCTH. BrinonusaTe apupmernueckue
®opmyna Myaspa. Kopuu n-oit OIlEpally C HUMHU.
CTCIICHU U3 KOMILJICKCHOI'O YHCJIa. N30o0paxkath KOMIUIEKCHBIC YUCIA
[IpuMeHeHrne KOMIUIEKCHBIX YUCEeT Ha KOOPJIMHATHOM IJIOCKOCTH.
JUISL perieHus] GU3NIECKUX U [Tpumensts popmyny Myaspa u
reOMETPUYECKUX 3aJ1au MOJIy4aTh MPEJCTABICHUE O KOPHIX
n-OH CTENIEHU U3 KOMILJIEKCHOT'O YHCIa.
3HAaKOMUTBCSA C PUMEPAMHU
MPUMEHEHUST KOMIUIEKCHBIX YHCE
JUJISL pEIICHUS] TEOMETPUUECKUX U
dbuznyeckux 3aaau
HarypanbHble 1 11e1ble yncia 10 HarypanbHble u nienbie uyncia. OnepupoBaTh NOHATUSIMU:

[IpyuMeHeHnEe MPU3HAKOB JICJIMMOCTH
nensix uncen, HOJI u HOK, octatkoB
110 MOAYJIIO, anroputMa EBkinaa

IJIs1 pELICHUS 3a7a4 B IIEJIbIX YHACIaxX

HaTypaJIbHOE U 1I€JI0€ YUCTIO,
MHOYKECTBO HATYPaJIbHBIX U IETBIX
qyuces.

W cnonp30BaTh NpU3HAKHU ICTIUMOCTH
LEJIBIX YUCEeIT; OCTATKH MO0 MOJYJIIO;
HO/1 n HOK nHaTypanbHBIX YuCeI;
anroput™ EBknuia ais peuieHust




3a/1au.

3anuchiBaTh HATYpAJIbHBIE YHCIIA

B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCIICHUS

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb yPaBHEHU. OnepupoBarh NOHATUAMH: CHCTEMA U
MppanoOHaIbHBIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHECHUU U
IIOKa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PEIICHUE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPpPaLMOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonute pemenus cuctem n
JAorapu(pMUYECKUX YpPaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PAalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PEILLICHUIO MOKAa3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPAaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpAaBHEHU N
peanbHON KU3HH, UHTEPIIpETaLUs K PELIEHHIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 pa3IMYHbIX 00JacTeil 3HaHUU 1
peanbHOM )KU3HHU; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBaTh HUPPOBLIE
pecypcsl
3agauu c napameTpamu 16 PannonanbHbie, nppanvoOHAIBHBIE, Bri6upats cioco6 pemeHus

NoKa3areibHbIe, Jorapu(pMuIecKue 1
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPaBEHCTBA U CUCTEMBbI

palMOHAIBHBIX, UPPALMOHAJIBHBIX,
NOKa3aTeNbHbIX, JJIOrApU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHNUN




C mapameTpaMu.
[TocTtpoeHnue u nccienoBaHue
MAaTEMATUYECKUX MOJIEIIEN PEeATbHBIX
CUTYalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHUW U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPXKAIINX
MOJYJIHM U IIApaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PEIICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccienoBanne (QyHKIHMN MeTogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

CtpouTs 1 UccreaoBaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTHu3anus 3HaHUHU

16

OCHOBHBIC MIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATU3ALIU 3HAHUI

MopenupoBaTh pealibHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, ypaBHCHUS, HCPABEHCTBA
Y UX CHCTEMBI TI0 YCIIOBHIO 33]1a4H,
WCCJIeI0BATh MMOCTPOCHHBIE MOJICTTH

C UCTIOJIH30BaHUEM armapara aareOpsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumenaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M HCCIICIOBAHUS
peasbHbIX MPOIECCOB.

Pemate mpuknagabie 3a1aqmu,




B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CpeCTBAMU alTreOphbI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHAS PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MHNOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBAsIETCSI OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro 0OIero
o0Opa3oBaHMsl, TaK KaKk 00eCreYnBaeT BO3MOKHOCTh U3yUEHHUs JUCIUILINH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1HKJIa. [ockoabKy Toruueckoe
MBINIICHHE, (GOopMUpyeMOe TpH HU3YYCHUH OOYYaIOMUMHUCS TOHSATHHHBIX OCHOB
T€OMETPHUH, TPU JI0KA3aTEIbCTBE TEOPEM U TOCTPOCHUHU LEMOYKH JIOTHYECKHX
YTBEPKJICHUM MPU PEIICHUN TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMIPOBEPTaTh
THITOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 33a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3UYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJI€HHOM
YPOBHE — pa3BUTHE WHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydaromuXCsl MpPU H3YYEHUHU
Tr€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON o0acTu «MareMatruka u HH()OpMaTUKa»
yepe3 olecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee riyOOKHX
TCOMETPUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUIsL YCHEIIHOTO Mpo(eccHoHalIbHOTO 00pa3oBaHMs, CBS3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuoputeTHBIME  3a7jauaMyd  Kypca TEOMETPUU Ha YIIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciiMpeHne TMPEeACTaBICHUS O TEOMETPHUH KaK YacTH MHPOBOU KYJIbTYphl U
dbopMHpoBaHUE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJIIONIMX OMUCHIBATh W M3y4yaTh pa3HbIC SBICHUS
OKPYXAaIOIEro MHpa, 3HAHWE TOHATUWHOIO arrmapaTta no pasneny «CrepeomeTpusi»
y4e0HOT0 Kypca reOMETPHH;

dbopMHupoOBaHE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
dburypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYJT U yMEHUE
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a1ad;

dbopMupoBaHrE YMEHHsI paclio3HaBaTh HA YepTekKax, MOJCTSAX U B PEalbHOM MHPE
MHOTOTPaHHHUKH ¥ T€Ja BPAIICHHUS, KOHCTPYHUPOBATH TEOMETPUUICCKUE MOJIEIH;

dopMupoBaHHE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKUX Teopud, (GOpPMHUpPOBAHWE TIOHMMAHUS  pPOJM  AKCHOMATHUKH
IIPU IPOBEJECHUN PACCYKACHUN;

dbopMHpoBaHWEe yMEHUS BIAAETh METOJAaMHU JOKAa3aTelbCTB W  aJITOPUTMOB
pelieHusl, YMEHUS UX MPUMEHSTh, MPOBOIAUTH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pellIeHus] CTEPEOMETPUUECKUX 3a/1ad M 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,



dbopMHpoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0KAa3aTENbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN W POJIM aKCMOMATUKU B MPOBEACHUU JI€TYKTHUBHBIX
pACCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEM
oOyJarolmuxcs,  TO3HABaTENbHOM  AKTUBHOCTH,  HMCCIEAOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yYEHUIO T€OMETPHH;

dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacno3HaBaTh NPOSBICHHUS T'€OMETPUUYECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCaIbHBIX JKU3HEHHBIX CHUTYyallMsX U TPU U3YyUYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAEIMPOBAHUS pEaTbHBIX
CUTyalluid, WCCIEIOBAHMUS IOCTPOCHHBIX MOJEIEH, HWHTEPIPETAlUN MOJIYYEHHBIX
pe3ynbTaTOB.

OCHOBHBIMH ~ COJIEpKATEIIbHBIMUA ~ JIMHUSIMA ~ y4eOHOro kypca «leomeTpusi»
B 10-11 «kmaccax sBustorcs: «lIpsmMble HM  MIOCKOCTM B MPOCTPAHCTBEM,
«MHororpanHukny», «Tena BpameHus», «BekTopbl U1 KOOpAUHATHI B MPOCTPAHCTBE,
«/IBMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T€OMETPUU Ha YriIyOosi€HHOM ypoBHe oOyueHust B 10-11
KJIaccaXx, OTHOCUTCA KO BCEM COJAEpXaTelbHbIM JIMHUSM Y4eOHOro Kypca, a
(dopMUpOBaHUE JOTHUYECKUX YMEHHUH pachpeesseTcs He TOJbKO MO COAepKaTelIbHbIM
JUHUSM, HO U 1o rogaMm oOyuenus. Coxaep:kaHue 0oOpa3OBaHHs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHO  pabodeil  mporpammel,
pacnpenenéHHbpIM 0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
W HaBbIKAMH TIOCJIEIOBATEILHO U TMOCTYMATEeNbHO, C COOJIFOJICHHEM TPUHIIMIIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
NpEACTaBICHU OOydYalomMXCd, pacupsiss W yriyonsss e€, oO0pa3ys HpoyHbIe
MHO>KECTBEHHBIE CBS3U.

[lepexon Kk U3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHmanun 00ydeHus, TOCTPOSHUS WHINBUTY AJTbHBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIIyONEHHOE M3YyYEeHHE T'€OMETpUU
KaK COCTaBJISIONIEH yuyeOHOTO nipeameTra «MarteMaTikay;

NOJATOTOBUTH OOYYarOIIMXCSI K MPOJOJDKEHUIO M3YUYEHUSI MaTeMaTHUKU C y4ETOM
BbIOOpa Oyaymieit mnpodeccuu, obOecneduBas MTPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pa30BaHUEM.

Ha u3yuenue yuebnoro xypca «I'eomerpus» Ha yriayOGIeHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 waca (3 yaca B Henmenmo), B 11 kmacce — 102 yaca
(3 yaca B HezeIIO).



COAEPXKXAHUE OBYUEHUA

10 KJIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpur. Touka, mpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MMOCTPOSCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUN U
CJIEICTBUSA U3 HUX.

B3anmHoe pacnosiokeHue TINpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajulesIbHble M CKpEIIMBAIOIIKeECs NpsMble. [Ipu3Haku CKpEemMBArOMMXCS MPSMBIX.
[Tapaju1esIbHOCTD MPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: NApaJUICIbHBIC IIPSMbIC
B ITIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD IMIPSAMOU U IJIOCKOCTH.
[lapamnensHOoe W IEHTpAJIbHOE MPOCKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHBIC
CBOICTBa MapaJieIbHOTO MNpPOeKTUpoBaHUsA. M3o0pakeHue Quryp B mHapajieibHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMA CTOPOHAMH, YrOJd MEXAY IPSIMBIMH
B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEMN: MapasulesibHbIEe IUIOCKOCTH, CBOWCTBA
napajuiebHbIX MI0ockocTel. IIpocTeiinme mpocTpaHCTBEHHbIE (DUTYpHl HA IUIOCKOCTH:
TETPa’Ap, NapALIEIEIHUIIE]], IOCTPOCHUE CEYEHNN.

[lepnieHIUKYISAPHOCTh NPSAMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE MTapajuIeNIbHBIE U MEPIICHINKYJIAPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJISIPHOCTH MPSIMOM U TUIOCKOCTH, TEOPEMA O MPSAMOW MNEPIEHIUKYISIPHOU
mI0cKkocTu. OpTOoroHampbHOE NPOEKTHpOBaHME. [lepneHAUKYIsIp W HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, IPOCKIUA
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEPICHAUKYJISIPHOCTH JIBYX INIOCKOCTEN. Teopema o TpEX MepIeHANKYIIIpax.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOW U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JMHEWHBIA yroJ JIBYTPaHHOTO yria. TpEXrpaHHbli U MHOTOrpaHHble yribl. CBoOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJia.

MHororpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yrospHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsAMOYTOJIbHBIN Napajuiesienunes] u ero cpoictra. Kparuaiiume nytu
Ha [IOBEpPXHOCTM MHOrorpanHuika. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbHas nupamuaa, IpaBUIbHAsS M yCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAsA MpU3Ma M IpaBWIbHAA NUPAMUA, I[PAaBUIIbHAs
TpeyrojbHasl MUpamMuia U NMpaBUIbHBIN TeTpadip, KyO. IIpencraBieHue o npaBUIIbHBIX
MHOI'OTPAaHHUKAX: OKTadIp, NJOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEHTOB MHOTOIPAaHHUKOB: péOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH M MOJHOW IMOBEPXHOCTH MPSAMON MPU3MBI, TUIOIIAlb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSAMON npu3Msbl. [lnomaas 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPAaBUIILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHU  IPaBUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  MNPaBWJIbHOM MHOTOTPAHHHUKE:  CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIBHOU
UPaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, INIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANpPAaBICHHbIE W MPOTUBOIIOJIOKHO HAMpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [[€WCTBHS ¢ BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoMcTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [IoHsATHE KOMIIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuio mnapamnenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKTOpaM. [IpssMoyronbHas
cucTeMa KoopauHaT B mpoctpancTBe. Koopaunatel BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPa M KOOPJIMHATAMHM TOYEK. YTOJI MEXAY BekTopamMu. CKaaspHOE
MIPOU3BEJICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS IOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cpepruecKas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHOCcTel. Tena BpallleHUs: MMWIMHAP, KOHYC,
yCceu€HHbIH KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IIOCKOCTH,
KacaTeJlbHas IIIOCKOCT K cepe. M3o0pakeHue Ten BpallieHus Ha miiockoctu. Pa3séprka
nUIMHApa U KoHyca. CumMeTtpus chepsl U mapa.

O6bEM. OcHOBHBIE cBOcTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOJIBHOTO
napayienenunena W ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOuHammu Ten BpaiieHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BMcaHHas B IWJIMHID,
oInvcaHHas okoJo nuinuHapa. [lepeceuenue cdepsol u mapa c miockoctbio. Kacanue mapa
U cdepbl WIOCKOCThIO. [IoHsATHE MHOrOrpaHHMKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[1nomaab NOBEpXHOCTH IUIIMHIPA, KOHYCA, TUIOIab cdepbl u e€ yactei. [logodue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, IUIOMIACH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeobpazoBanne  momodbus, romoTeTus. PemeHue 3agay  Ha  MJIOCKOCTH
C MCTOJb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne ceyeHWi! MHOTOTPaHHUKOB W TeJl BpalICHUsS: CEUYECHHs LMIMHIpA
(mapaJuienbHO U MEPIEHIUKYJISIPHO OCH), CEUeHUsI KOHYCa (MapalyieibHOE OCHOBAHUIO U
IPOXOJSIIEe YEPEe3 BEPUIMHY), CEUEHUsS LIapa, METOJbl MOCTPOCHHS CEUYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH.



BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtopbel B mpoctpancTtBe. Onepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOXKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrOo yMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOpIWHAT
B nnpoctpancTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 0asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELIEHUU T€OMETPUUECKUX 3aa4.

JIBUKeHUS B POCTPAHCTBE

JBxenus npoctpancTBa. Otobpaxkenus. /[BmkeHus u paBeHCTBO duryp. Oo6mme
CBOWMCTBA JBWKCHUW. BuAbl IBWKEHUN: NapaUIeIbHbIA NEPEHOC, LEHTpPAJbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoii. IIpeoOpazoBaHus
nomo6wus. [Ipsimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K konity 10 ki1acca o0yyaromuiics HayqYuTCs:

CBOOOTHO OTIEPHPOBATH OCHOBHBIMH MOHATHUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUHM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 3a71aY;

KJacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSAMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

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

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMua,
MPSIMOYTOJIBHBIN TIapaiiesienunes, Kyo);

KJ1acCu(UIIMPOBATH MHOTOTPAHHKUKH, BEIOMpPAs OCHOBAHUS JIsI KIIACCU(DUKALINH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEYCHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHATH NapaJIJICIbHOE, ICHTPAIBHOE i OPTOTOHATBHOE TIPOSKTHPOBAHNE QUTYP
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEUYECHHS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJAaMH, BBITIOJTHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYKCIIATH IUIONIAA IMOBEPXHOCTEH MHOTOTPAHHWKOB (TIpW3Ma, THpaMuaa),
TCOMETPUUCCKUX TEJI C MPUMEHEHHEM (OPMYIT;

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

CBOOOJHO  ONEPHPOBATH MMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUS HAJl BEKTOPAMHU;

pemaTh 3a/1adyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWA M HaXOXIICHUE
TEOMETPUYECKUX  BEIUYMH, TMPUMEHSS W3BECTHBIE METOJAbl TMPHU  PEIICHUU
MaTEeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;



OPUMEHSATh  MpOCTEHIIMe  MOpOorpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKaTh,  NPEOOPA30OBBIBATH u MHTEPIPETUPOBATH uHdOopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJCTABICHHYI0 HAa 4YepTexax u
pUCYHKaX;

OPUMEHSTh TOJIYYCHHBbIE 3HAHUS Ha MPAaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyITUPOBAHHON MTPOOIEMBbI, MOJIETIUPOBATH PEaIbHbIE CUTYallMH Ha
S3bIKE TEOMETPUU, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJb30BAaHUEM
r€OMETPUYECKUX MOHATUM U TEOpEeM, anmnapara ajareophbl, peniaTh NpakTUYECKUE 3a1auu,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJIMYHNH;

UMETh MIPEICTaBICHNUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiacca oOydaromuiicss HAQy4uTCs:

CBOOOIHO ONIEPUPOBATH OHATUAMH, CBSI3aHHBIMH C IIHJIMHAPUYECKON, KOHUUECKOH
U cpepUUYECKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BPAILLICHUS: IIMJIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObACHSITH
CHOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIojokeHne chepbl U MI0CKOCTH;

BBIYHCTIATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB WM TEJ BpalleHUsi, 00bEMBI U
IUIOIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeJl BpAIICHUS, T€OMETPUUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATh MOHATUSMH, CBA3aHHBIMU C KOMOMHALMSMHU TEJ BpaICHUS
¥ MHOTOT'PaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B cpepy U ONMUCAHHBIA OKOJIO cdepsl,
cdepa, BIMcaHHAs B MHOTOTPAHHUK WJIU TEJIO BpaIleHMS;

BBIUHCIISTh COOTHOIICHUS MEXIYy IUIOMAIsIMU TOBEPXHOCTeH MU 00BEMamMu
ITOJIOOHBIX TEI;

n300paxaTh u3ydaeMble (QUTYypbl, BBIIOJIHATH (BBIHOCHBIE) IUJIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIleHHUS,

W3BJICKATb, MHTEPIPETUPOBATH u npeoOpa3oBLIBAThH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEICTABICHHYI0O Ha 4YepTekKax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHSATH OIEpalliy HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHCTEME KOOPIUHAT;

pemath TeOMETpUYECKHE 3aJaud Ha BBIUMCIEHUE YIJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHUE PACCTOSSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUY;



CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl P MapajijieIbHOM
nepeHoce, IEHTPATBHON CUMMETPHH, 3epKATBHOW CUMMETPHUH, MPU MOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TTOI00KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB U Tell BpalleHUs: CEUYCHHs LUIUHIpA
(mapasienbHO U NEePIEeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TTapaijieIbHOe OCHOBAHUIO U
POXOsiliee Yepe3 BEPIIUHY), CEUCHHUS 111apa;

HCITOJIH30BaTh METOBI MTOCTPOCHUS CEUYCHUN: METO CIIEJIOB, METOJ] BHYTPECHHETO
MPOEKTUPOBAHMUSI, METO]] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYecKrue (aKThl I PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
MIPEAIOJIArafoIInX HECKOIBKO IIAroB PEIICHUS, €CJIM YCJIOBUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHYECKUX OTHOIICHUNW M HaXOXKICHUE
Ir€OMETPUYECKUX BEIIMYUUH;

IPUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI
[P PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYEHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATh, AHAIIM3UPOBATH H
OIICHMBATh PEAJIbHBIC CUTYAIlNH, IPUMEHSATh W3y4EHHBIE TIOHITHS, TEOPEMBI, CBOMCTBA
B TIpollecC€ TMIOMCKA peHIeHUus MaTeMaTH4YeCKd CHOPMYITUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEANbHBIC CUTYaIlMHd Ha S3BIKE TEOMETPHUH, MCCIICA0BATh TTOCTPOCHHBIC
MOJICNIA C WCTOJIB30BAHMEM T€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsl,
penaTh NpakTUYECKHe 3aa4u, CBI3aHHBIC C HAXOXKIEHUEM T€OMETPUUECKUX BEIIMUNH;

UMETh TIPEICTABJICHUS] 00 OCHOBHBIX dTarax pa3BUTHUS T€OMETPUU KaK COCTaBHOM
yacTu QyHIaMEHTA Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/JIBI JEATEIHHOCTH
OcHOBHOE cofepKaHne
pazjena (TeMbl) Kypca 4acoB yqammxcst
Bsenenue B crepeomeTpuro 23 OcHOBHbBIE TPOCTPAHCTBEHHBIE Onpenensars MIOCKOCTh Kak (GUrypy,

¢durypsl.
[TonsATHSA CTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiia U300paKeHUs

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

[TonsTHs: IepeceKaromumecs MmI0CKOCTH,
nepeceKaroluecs npsiMasi U II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHororpaHHuKku, 300paxeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHHU 1 TIEPBHIE
CJIEJICTBUS U3 HUX.

CnocoObI 3a71aHus IPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE.
O603HaYeHUS IPSAMBIX U MJIOCKOCTEH.
Ceuenus. N3o0pakeHne ceueHui

B KOTOPOU BBIMOJIHAETCS TIAHUMETPHSL.
Jlenath NpOCTENIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCHOMATHUKH IIJIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTbHBIX
00BEKTOB, HICATH3ALINEH KOTOPBIX
SIBJISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh IPUHITUTIBI
MMOCTPOEHHUS CCUEHUM.

Hcnonb30BaTh AJ1s1 TIOCTPOECHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I
MEPEeHOCca CEKYIIEH MIOCKOCTH.
Pemats cTepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUAa CEUYCHUS U
HAXO0XJIEHUE €r0 TUIOIIA/IH.
AKTyanu3upoBath (HaKThl U METOBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUN 33/1a4




nupamMubl, Kyoa v MpU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3oOpaxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEMN.
PackpaivBanye moCcTpOEHHBIX CEUEHHIM
Pa3HBIMU LIBETAMH.

Meron cnenoB s HOCTPOECHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MpsMBIX U T10cKocTer. [locTpoenue
CEYEHHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOECHHUS.

[ToBTOpEHNE TUIAHUMETPUMU.

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

B CEUCHMSIX HA BEIHOCHBIX YEPTEkKAX.
Wcropust pa3BUTHS MJTAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TNTAHUMETPUIECKUE (haKThI
Y METOJbI:

Teopemsl Qarneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM JENIEHUS OTpe3Ka

Ha n paBHBIX yacTen. Teopema
Menenas.

PaBHOOCAPEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBOWCTBO CpeiHEN JIMHUHU
TpeyrojabHuka. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeJIMaH
TPEYTrOJIbHUKA.

[Tpu3Haku no100us TPEYTOILHUKOB.
[TomyyaTs npencraBieHus oo
OCHOBHBIX ATallax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu hyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

Bzanmuoe pacnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3aumMHoOe pacnosioxxeHue npsaMbIX

B pocTpancTBe. CKpenuBaroImuecs
npsMsble. [Ipu3Haky cKkpemumBaromumxcs
MPSIMBIX.

[TapamienpHble IpsAMBIE

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS TPUMEPHI
U3 peabHOM JKU3HH.




B IPOCTpaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MAPAJIIENBHON TAHHOU
MPSIMOU, MTPOXOJAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKAIIEH

Ha IAHHOW MPSIMOM.

JlemMma 0 nepeceyeHun napajlieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apannensHoCTh
TpEX mpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOKCTBA MMAPAIIIENBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajielbHON
IPOEKIIH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
Yroa Mexay NpsAMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE

C pacCIOJIOKEHUEM TIPSIMBIX

B IPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IUHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIIEH Ha IPYror MPsIMOW; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH JBYMS
MApAIUICIIBHBIMU MPSIMBIMU; TEOPEMY

0 TPEX MapaJUIEIbHBIX MPAMBIX.
JIoKa3pIBaTh IMIPU3HAK
CKPEIIMBAIOIINXCS MPSMBIX, TEOPEMY
0 CKPEILIUBAOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABIEHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieNIbHbIM U [IEHTPATbHBIM
IIPOCKTUPOBAHUEM U KaK BBIIOJIHIETCS
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajlIeIbHOTO
MPOEKTUPOBAHMUSL.

N300pakats B mapaieIbHON
MIPOEKLINU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0KA3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOI0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.




[IpoBoMTh JOKa3aTeNIbHbBIE
paccykJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a]a4, CB3aHHBIX
CO B3aUMHBIM PaCIIOJI0KECHUEM
MPSIMBIX B IIPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHUBATh YTBEPKIACHUS C LIEIbIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUI.
MoenupoBaTh peaabHbIe CUTYalLHH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, HA A3BIKE TEOMETPUHU.
HccnenoBath NOCTPOCHHBIE MOJIENIH
C UCII0JIb30BaHNEM T'€OMETPUUECKUX
MOHSITUH U TEOPEM, ammapara aareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBiaeHue

0 LIEHTPaJIbHOM MTPOEKTUPOBAHUU

1 00 uctopuu padboT 1O TEOPUH
MEePCIEKTUBbI

[TapanienbHOCTh MPSAMBIX
U TUTIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
nockocTy. CBOKCTBA MAPATIIETBHOCTH

Knaccudummpoats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIOCKOCTH
B TIPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOIINE MTPUMEPHI




MIPSIMOU U TIIIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHune ceueHus1, NpOXOAALIETO
4yepe3 JAHHYIO NPSAMYIO Ha YEPTEKE U
MAPAIUICIIBHOTO APYTOX MPSIMOM.
Pacuér ornomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUA CeYeHUM Ky0a

U Tapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapamensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
IPOXOSIIIEN YEPE3 TOUKY, HE
MPUHAJICKAITYIO JAHHOUW MIIOCKOCTU U
CIICJICTBUSA U3 HEE.

CBoiicTBa napauieNbHbIX MIOCKOCTEM:
0 MapaJyIEIbHOCTH MPSIMBIX
IIepeCceUYeHUs PU NEPECEUCHUU IBYX
NapajyIeIbHbIX NIOCKOCTEN TPETHEN;
00 0Tpe3Kax mapaijiebHbIX MPSIMbIX,
3aKJIFOYEHHBIX MEXK Y NTapalICIbHBIMU

W3 PEAJbHON KU3HU.
DopMyJIMPOBATH ONPEIEICHUE
NapaJuIeIbHBIX MPSAMOM U INIOCKOCTH.
JIoKa3pIBaTh ITPU3HAK

0 NapaJUIEIIbHOCTH NPSIMOM U
IIJIOCKOCTH; CBOWCTBA IMApAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pemars crepeoMmerpruueckue 3a1aun
BBIYMCIICHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C ITAPAITIENBHOCTBIO
MPSAMBIX U INTIOCKOCTEN B IIPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha IIOCTPOCHUE CEUEHUN Ha YepTE)KaxX
TETpa’pa v napajuieIeInIea.
Pewrars crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IJIOCKOCTBIO.

IIpoBOAUTE JIOTHYECKU KOPPEKTHBIE
JOKa3aTEeIbHbIE PACCYKICHUS

IIPU PELICHUU T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIETbHOCTHIO
IJIOCKOCTEH.

CpaBHUBATh U aHAJU3UPOBATH
peanbHbIE CUTYAlluH, CBS3aHHBIE

C APaAJUIEIBHOCTBIO IPSAMOU U
IJIOCKOCTH B IIPOCTPAHCTBE;




IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JICJIMPOBATh PEATIbHBIC CUTYALIHNH,
CBSI3aHHBIE C IAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

[leprieHIMKYISAPHOCTD
IIPSAAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE
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[ToBTOpenue: Teopema ITudaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJIHLHOM
napajuieIIeIunee.
[lepnieHIUKYISIPHOCTD MPSIMOU U
iockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTH MPSMOU 1
IJI0CKOCTU. Teopema o CylecTBOBaHUH
U €IMHCTBEHHOCTH MIPSIMOMH,
MPOXOJAIICH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [1imockoctu u
NEPHEHIUKYJIIPHbIC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHAUKYISIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIsipa

U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHas).

AKTyanu3upoBath (HakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIMPOBATH ONPEICIICHHUS:
MEPIIEHAUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE NPSIMOM,
MIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIBHBIX MPSIMBIX K TPEThEN
MIPSIMOM; TEOPEMBI O CBSI3U MEKIY
MAPAJIICIIBHOCTBIO MIPSMBIX U UX
MIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
U TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWUH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxxaTh B3aMMHO
MEPIIEHANKYJIISIPHBIC TPAMYIO




Yroa Mmexay CKpenBarOIMMHUCS
psAMbIMU. [1OMCK NeprIeH TUKYISIPHBIX
MPSIMBIX C TIOMOILBIO
IIEPIIEHIUKYJIPHBIX TIJIOCKOCTEN
OpTOroHasibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceuenuii kyda, IpU3MBI,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTENBHO IIIOCKOCTH. IInockocTr
CUMMETPHUI B MHOTOTPaHHUKAX.
[Ipu3Hak nepneH MKy pHOCTH
IIPSAMOM U TUIOCKOCTH KaK CIJIEICTBUE
cummeTpuu. IIpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrostnuil OT TOUKH

710 TII0CKOCTH. CrOCOOBI OIMYCTUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIBUT
TOYKHU 110 NapajuIeJIbHON MPSAMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IIOCKOCT.
DopMyJIMPOBATH CBOMCTBO
MEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[TonyyaTh npencTaBiaeHUE O 3HAYCHUH
MEePICHIUKYJIIApa JUIs IpyTrux obdyactei
Hayku ((u3HKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JIoKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C IMMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOPEMY O TPEX
NEePHEHANKYIIIPAX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaTBLHOM MTPOECKTUPOBAHUH.
JIoKka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKH Ha NPSAMYIO.

Pemate crepeomeTpuyeckue 3agaum,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinagaeie 3anauu,
CBSI3aHHBIE C HAXO0KICHUEM
r€OMETPUYECKHUX BEJINYHUH.




Pemats crepeomeTpuuecKue 3a1aud,
CBS3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0KJICHUEM PaCCTOSTHUM,
ITIOCTPOECHUEM MPOEKIIMH.

CpaBHUBATh U aHATM3UPOBATH
YTBEPKIACHUS C UEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalllH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJEIH, B TOM YHUCIIE U

C UCII0JIb30BAHUEM ammapara aareopbl

VYTabl 1 pacCTOSAHUSA
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[ToBTOpEHHME: Yron Mex 1y NpsMbIMU
Ha IIJIOCKOCTH, TPUTOHOMETPHS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEeMa KOCUHYCOB.

IToBTOpEHHME: yrom Mexny
CKPEIIHUBAOIIUMUCS MTPSAMBIMH

B IIpOCTpaHCTBE. I'eomeTpuueckue
METO/Ibl BBIYMCIICHMSI yTila MEXKIY
IPSIMBIMU B MHOTOTPaHHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBaATH OIIPEAECICHUE
IABYIPAHHOIO yIJIa.

JIoKa3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuduimpoBaTs ABYrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAJTYCHOU MEpHI.




JIByrpanHsiil yroy. CBOMCTBO
JIMHENHBIX YIJIOB ABYTPAHHOTO YIJIA.
[lepneHaAUKYyIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYIISIPHBIX
mockocren. [Ipusnak
MEPIICHIUKYJISIPHOCTH INIOCKOCTEM;
TEO-peMa O IIPSIMOM IIepeceyeHus IBYX
IJIOCKOCTEH MepIEeHIUKYISIPHBIX
TPEThEH IIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
KyO; U3BMEpEeHHUsl, CBOMCTBA
IPSAMOYTOJIBHOTO MapaAJIJIEIENUIIEA.
Teopema 0 nuaroHanIy MPSMOYTOJIBHOTO
napajuleIelMIea U CIeICTBUE U3 HEE.
CrepeoMeTprUeCcKre 1 NMTPUKIIAIHBIE
3a/1a4u, CBS3aHHBIE CO B3aUMHBIM
PacIOJIOKEHUEM NPSAMBIX U IIIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMble, TapAJJIENIbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXIY
CKPEUIMBAIOIIUMHUCS MPAMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NeprneHIuKyJspos,

DopMyIHMPOBATH ONPEIEICHUE B3aUMHO
MEPIICHIUKYJISIPHBIX TIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyIMPOBATH CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHIUKYJIIIpHA
[IPAMOM, IO KOTOPOM NIEPECEKAOTCS BE
MJIOCKOCTH, 3TU MJIOCKOCTSM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAaXx; TEOPEMY U CIIE/ICTBHE

U3 HE€ 0 JUaroHaJsiX MpsIMOYTOJIBHOTO
napajuieienunesaa.

Pemate cTepeomeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
MJIaHUMETPpUUECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PacCyKICHUS PU
pELIeHNH TreOMEeTPUUECKHUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanM3upoBaTh U MOACIUPOBATH

Ha A3bIKE TEOMETPUU PEAJIbHBIC
CUTyalliH, CBSI3aHHBIC




BBIYMCJIEHUE PACCTOSTHUNA OT TOYKH
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIMBAIOIINMUCS MTPSIMbIMU

C IIOMOILBIO NEPIEHANKYISIPHON
IIJIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBeHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema IMudaropa, Teopemsl
KOCHHYCOB U CHHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4ECKHUe JINHUN Ha 3emiIe

C MEPHEHANKYISPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ U C UCIIOIb30BaHUEM
anmnapara anreopsbl.

Pewmars npuknagHbie 3a1auw,
CBSI3aHHBIC C HaX0XKJICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anus 3HaHH:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Iupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimas u HakIOHHAA
npu3Msbl. [IpaBunbHas npusma.
[Ipsimont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Diinepa. [IpaBunbHbIC U
NI0JIyIIPABUIIBHBIE MHOTOIPAHHUKHN

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHus,
KOMMEHTApUH.

AHanM3UpoOBaTh PEIICHNE 3aa4H.
PucoBaTh BBINTyKJIbIE MHOTOTPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBAThL OOIIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 ABYM
€ro MPOEKIIUSM.

J10Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHKA.

PrcoBath BBITYKJIbIE MHOTOIPAaHHUKHU




C pa3HOM DUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyUEHHUS
pe3yJbTara Ipy BapbUPOBAHNUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [1manupoBars
IIOCTPOEHUE IIPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
JAPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCcTBE
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[TonaTHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuieNIeIMIeaa, YMHOKEHHUE BEKTOpa
Ha YMUCII0, PA3JIOKEHNUE BEKTOpa

1o 6a3ucy TPEX BEKTOPOB, HE JEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHOo€ TpOU3BEICHUE,
BBIYMCIICHUE YIJIa MEXKy BEKTOpaMu

B ITIPOCTPAHCTBE.

[Ipocrenmmue 3agauun ¢ BEKTOpaMu

AKTyanu3nupoBath (HakThl U METOIbI
IJIAHUMETPUHM, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBatTh MOHSITUSIMU: BEKTOP

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

OcBauBaTh MpaBuJia BHITIOJTHEHUS
IEUCTBUU CIIOKEHUSI U BEIYUTAHUSA
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha YHCJIO.

Jloka3pIBaTh MpU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOPEMY O Pa3I0KECHUU
J1000T0 BEKTOpa MO TPEM JaHHBIM
HEKOMILTAaHAPHBIM BEKTOPAM




[ToBTOpenue, 06001IIEHIE
M CUCTEMATH3aIVsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHSATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alys 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemats crepeomeTpuueckue 3aaaun
Ha JJ0Ka3aTeNbCTBO MATEMATHUECKUX
OTHOLIEHUH, HAX0XKACHUE
reOMETPUUYECKUX BEJIMYMH (IJIMH,
YTJIOB, TUIOIIAICH, 00BEMOB).
Hcronb30BaTh NMpU peILICHUN
CTEPEOMETPUYECKHUX 3a7a4
IUTAHUMETPUYECKHE (DaKThl U METOJIBI.
IIpOoBOINUTH JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCyKICHHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh ¥ aHAIU3UPOBATh
peabHbIE CUTYaIUU U BBISIBIISTH
BO3MOYKHOCTbB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUH.

MonenupoBaTh peaJbHy0 CUTYALMIO
Ha A3bIKE T€OMETPUU U UCCIIEN0BATH
MIOCTPOEHHBIE MOJIEIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arnapara aareopsbl.
Hcnonb30BaTh KOMIIbIOTEPHbBIE
IIPOrpamMMBl IPU PELICHUH 3a/1a4.
[Tomy4aTs npeacTaBIEeHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYXKAIOIIUK MUD,
CBSI3aHHOH C peabHbIMU OOBEKTaMU,




ITIOMOTAIOIIEH PEIINTh PEATIbHBIC
KU3HEHHBIEC CUTYAIIMHU O POJIU
CTEpPEOMETPUH B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh U aHAJIU3UPOBATH
YTBEPKJICHHUS C 1IEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBars MOCTPOESHHBIE MOACIIH.
Hcnonb3oBath HU(pPOBBIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

Ha3Banue KonunuectBo OcHOBHBIE BUJIBI JESATEIHHOCTH
OcHOBHOE cO/IepKaHUE
paznena (Tembl) Kypca 4acoB y4ammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBath (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYMCJICHUE yTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NIPSIMOM,
IIPOXOSIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTH B OTPE3KAX.
BekropHoe npousBenienue. JInneneie
HEpPABEHCTBA, JINHENHOE
POrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSTHUS OT TOYKH JO IIOCKOCTH
B KOOpJAMHATaX.

Haxoxnenue paccToaHuii OT TOYKU
710 MIJIOCKOCTH B KyO€ U MpaBUIILHOM
UpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

CBOAUTH NEUCTBUS C BEKTOpPaMU

K aHAJIOTUYHBIM JEUCTBUSIM C UX
KOOpJIMHATaAMH.

BcnoMHUTE onipeesieHue CKaasipHOTO
YMHOKEHUS U €r0 CBOMCTBA.
Bpraucasats ¢ moMoIbo CKaasspHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
M€Ky HUMHU, YCTaHABIIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOIUTH YypaBHEHHE MIIOCKOCTH U
dbopMyiTy pacCTOSIHUSI OT TOUKH

JI0 TUIOCKOCTH.

Pemars 3agaun, coueras
KOOPJMHATHBIA Y BEKTOPHBIA METOBI.
[IpoBOIUTH JTOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHBIC PACCYKIACHUS

IIPY PELICHUU T€OMETPUYECKUX 3a]1a4
Ha IIPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.




AHanu3upoBaTh U MOJEINPOBATH
Ha SI3bIKE T€OMETPHUHU PEATIbHBIC
CUTYAIINH, CBSI3aHHbIE BEKTOPAMH U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMIBbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN
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CedeHunst MHOTOTPaHHUKOB:
CTaHAApTHbIE MHOTOI'PAHHUKH, METO/]
CJIEA0B, CTAHAAPTHBIE IUNIOCKOCTH,
NIEPECEUCHHUSI NPSMBIX U IJIOCKOCTEM.
[TapanyenbHble PSAMBIE U TIIIOCKOCTH:
napaJijiebHbIE CEYEHUS, PACUET
OTHOILIEHUH, YTJIbl MEXIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.
[lepnenaAuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTHU: CTaHJAPTHBIC NAPhI
NEPHEHANKYJIIPHBIX IUIOCKOCTEN U
OPSIMBIX, CHMMETPUU
MHOT'OTPaHHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPaX, BBIYUCICHUS AJINH

CTpouTh ceueHusl.

Pemath crepeomMeTpuyuecKue 3a1auu
Ha JJ0Ka3aTeIhCTBO MaTEMAaTHYECKHUX
OTHOIIICHUM, HAX0XKJICHHUE
reOMETPUICCKHUX BEIIMUUH (JJTUH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu pemieHnn
CTEpEOMETPUYECKUX 3a7a
MJIaHUMeTpUudeckue (akThl U METO/IBI.
[IpoBOANTE TOTMYECKH KOPPEKTHHIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHMBATH U AaHATTU3UPOBATH




B MHOTOTPaHHHKAX.
[ToBTOpEeHue: mnomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUIS TUTOIAZIeH, COOOpaskeHUs
MoJ00us.

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

peabHbIEe CUTYallUH U BBISIBISTh
BO3MOYKHOCTh €€ MOJIETTUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha S3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOCHHBIE MOJIENIH, B TOM YHUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajnreOphl.
Hcnonb30BaTh KOMIBIOTEPHBIC
IPOrpaMMBbI MIPHU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA
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O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3aaaun

00 yaBoeHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aa4u,
CBSI3aHHBIEC C 00BEMOM
OPSIMOYTOJIBHOTO MapasuieNenuIea.
[IpuknaaHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIICHUEM 00bEMaA
IPSIMOYTOJIBHOTO Napajuiesienunesaa.
O0BEM NPSIMOIA IPU3MBI.
CrepeoMeTpuuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
npsAMOM npusMel. [IpuknanHeie
3a/1ayu, CBA3aHHbIE C 00BEMOM
MPSIMOU MIPU3MBI.

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

@opMynMpoOBaTh OCHOBHBIE CBOWMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMY 00 00BEME
IPSIMOYTOJILHOTO MapasuiesienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3ats MHOTOrpaHHHKH,
NepeKIaAblBaTh YaCTH.

Pemars crepeomerpudeckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieienuIena,
MIPU3MBI.

CpaBHUBaTh ¥ aHATU3UPOBATH
YTBEPKICHUS C LEIbIO BbISIBJICHUS




Brruucnenne o0bEMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IPU3MBI, TUPAMHUIBIL.

dopmysa 00bEMa THPaAMU/IBI.
OTtHomieHne 00bEeMOB IMUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTpryueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, TUPAMHUIBIL.

[IpuknanHbie 3302494 IO TEME
«O0BEMEI TelI», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenne o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUH.
AHaM3UpOBaTh U MOJICTUPOBATh

Ha SI3bIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeleuIie/1a,
PU3MBI, TUPAMHUIBI.

HccnenoBats mOCTPOCHHBIE MOJEIH,
B TOM YHCJIE U C UCTIOJIB30BaHUEM
amnmnapara anreOphl.

BBIBOIUTE OCHOBHYIO HHTETPATHHYIO
dbopMyITy ISl BRIYUCICHUS 00hEMOB
TeJ.

Jloka3bsiBaTh TEOpEMY 00 00bEME
HAKJIOHHOW MPU3MBI HA TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBoguTh (hOpMyITy J71s1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpateHus
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[{unuHapryecKas MOBEPXHOCTD,
oOpazyrolue UIHHAPUIECKON
OBEPXHOCTH.

CB000/IHO OTIEPUPOBATH MOHSATUSIMU:
UIMHAPUYECKAS IOBEPXHOCTb,
uIHAp. M3ydaTh criocoOsI




Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBepXHOCTH
UIMHAPA.

Konnueckast HOBepXHOCTb,
o0Opa3yronme KOHUIEeCKOM
noepxHocTH. KoHyc. CeueHne KoHyca
IUIOCKOCTBIO, MapaJuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. M3o00pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOM MOBEPXHOCTU U
IIOJIHOW IMOBEPXHOCTH KOHYCA.
CrepeoMeTpuuecKue 3a1aun

HAa JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
NOCTPOCHUEM CEUYECHHMM LHJIMHIPA,
KOHyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u miap.

[Tepeceuenue cdepor u mapa

¢ miockocThio. Kacanue mapa u
chepbl I0CKOCTHIO. By n
M300paKEeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepsl u
e€ yacTen.

CummMmetpust cepsl u mapa.

NOJIYYEeHUS UMITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJI0CKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHSAMMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NIOJIy4EeHHS] KOHUYECKOW IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUS
IUIOCKOCTBIO, POXOSAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, IEPIEHAUKYIISIPHON

K OCH.

BriBoguTh (hOpMYIIBI 7151 BEIUUCIECHUS
OOKOBOM U TOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
rIomaa O0KOBOM U TTOJIHOM
MOBEPXHOCTH, MIOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpyU peIIEHUN 3a]1a4
IUTAHUMETpHUUYECcKHEe (PaKThl U METOIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LETBIO BBISBICHHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.




CrepeoMeTpuuecKue 3a/1auu

Ha JIOKa3aTeJIbCTBO U BBIUUCIICHUE,
CBSI3aHHBIE CO c(hepoil U mapoM,
MOCTPOEHUEM UX CEUCHUU
MJIOCKOCTBIO.

[TpuknagHbie 3a1a4u, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX HOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPYXKHOCTH, CTaHJapTHHIE
noo0us.

Pasznuunbie komMOuHaIIMY TEI
BpAICHUSI 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MOBEepXHOCTU
BpaILCHUS»

AHaJIM3UPOBATH U MOJICJIUPOBATH

Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYaIlNH, CBSI3aHHbBIE C KOHYCOM

U WIMHAPOM.

HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
anmnapara anreopsl

AKTyan3upoBaTh GaKThl U METOJIbI
MJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOAHO ONEpUPOBATH TOHATUSIMHU:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBath B3auMHOE PacloiOKeHHE
chepbl U TIIOCKOCTH.

@opMyIMpPOBaTh ONPEIECIICHHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIIOCKOCTH.
BriBoauTs hopmyity 1Sl BEIYUCICHUS
riotaau cepsl uepes3 paauyc chepsl.
Pemiats ctepeomeTpuueckue 3a1auw,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOIIau chephl U €
yacTel, MOCTPOCHUEM CeUEHUN cepbl
U 11apa.




AHanu3npoBaTh U MOJEIUPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIC
CUTYAaIlMH, CBSI3aHHBIE C IAPOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TEJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAHUMETPUYECKUE (DaKThl U1 METOBI.
Pemars crepeomerpuueckue 3anaum,
CBSI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEN BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPaHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHUS

IIPU PELICHUHU I'€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NEPIEHAUKYJIISIPHOCTHIO
IIJIOCKOCTEMN.

AHaJIM3UPOBATh U MOJEIUPOBAThH HA
A3bIKE TEOMETPHUU PEAJIbHBIEC CUTyallUH,
CBSI3aHHBIE C MHOTOT'PAaHHUKAMM.
HccnenoBaTh MOCTPOEHHBIE MOJEIIH,
B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara ajareopsl




[1momaay noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O0béM mumuHapa. Teopema

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

Brruncnenne o0ObEMOB TeN

C MOMOUIBIO ONPEAETEHHOTO
uHTerpana. OobEM KoHyca.

ITnomaau 60KOBOM M IOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpuuecKkue 3a/1a4u,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
UJIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI TIOBEPXHOCTEMN TEJI.
O0BEM 11apa U MapoOBOTO CEKTOPA.
Teopema 06 00béme miapa. [lnomans
cthepsl.

CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIUHMCIICHHEM 00BEMOB
1iapa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a49U 110 TEME
«OOBEMEBI TEII», CBI3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEpHI.
CoOoTHOIIEHUS MEXKTY TIIOIIAISIMHU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB0OOAHO ONEPUPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
dopMyIHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBoguTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIUPKYJIEM U JINHEUKOM,
0 KJIACCUUYECKUX HEpa3pelIuMbIX
3a/ayax.

CB00OOAHO ONEpUPOBATH TOHATUSIMMU:
IapOBOM CETMEHT, IIAPOBOM CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CEerMEeHTa, OCHOBAaHHE U BbICOTA
IaPOBOTO CJIOA.

BriBouTE (hOpMYITBI 17151 HAXOXKACHUS
00BbEMOB TIIAPOBOTO CErMEHTA,
IIapOBOTO CEKTOPA, IUIONIAaIu chepsl.
Jloka3wsIBaTh TeOpeMy 00 00BEME 11apa.
Pemiats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO




TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BEMOB
TeJ W TUIOIIAJel TTOBEPXHOCTEH

CETMEHTA, IIapOBOT'0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPIKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
mapa, apoBOT0 CErMEHTA, APOBOTO
CErMEHTA, IJIOMIaAbI0 CPEpHI.
CB00OOAHO ONEpUPOBATH MOHATHEM:
1o/100HBIE TeTa B IPOCTPAHCTBE.
Brruucisate 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeomeTprueckue 3a1aum,
CBSI3aHHBIC C COOTHOIIEHUSIMH MEXKTY
IIOMIAASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHEBIX TE.
[TpoBOIUTH JTOTHYECKH KOPPEKTHBIE
JIOKa3aTENbHBIE PACCYKICHUS

IPY PEIICHUN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C BBIYHCICHHEM 00HEMOB
TEJI C TIOMOILBIO OIPEIEIIEHHOTO
UHTErpaJia, HaX0XKJICHUEM
COOTHOIICHHS MEXTY TIOIIAISIMH




MTOBEPXHOCTEHN 1 00bEMaMu O JOOHBIX
TEJL.

AHamM3UpOBaTh U MOJEITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHbBIE C 00bEMaMU
MOBEPXHOCTSIMU Te,

HAa JIOKAa3aTEeIbCTBO U HA HAXOXKICHHE
r€OMETPUUYECKUX BEJTUUHH

JIBr>xkeHust

JIBY KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHUs U
paBeHCcTBO uryp. O61me cBoiicTBa
NIBIDKEHUM. BUIbpl 1BMO>KEHU
napasuiesIbHbIA IEPEeHOC, LICHTPaJIbHAS
CUMMETpHS, 3epKalibHAs CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanms mogoous. [Ipsmas u
cthepa Ditnepa.

['eomerpruueckue 3agaumn

Ha TIPUMCHCHHE JIBHKCHHUS

[IpuMeHsTh paBUiia BBITIOJHEHUS
JICUCTBUM CIIOKCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUSI BEKTOPa

HA YKCJIO MIPU PEIICHUH 3a/1a4.
Haxoauts KoOpAMHATHI BEKTOPA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnomMHUTSE oripeiesieHre CKaIspHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHUS ITTMHBI BEKTOPOB, YTJIbI
MEX1Y HUMU, YCTAHABIIUBATh
MEPIIEHAUKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlUH, CBSI3aHHBIC ¢ (PU3NUECKUMU
BEKTOPHBIMU BEJIMYMHAMU.




Hcnonp30Bath pu perieHn  3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MPOCTPAHCTBE, TIIAHUMETPHICCKHEC
(baKThl ¥ METOJIBI.

CB00OOAHO ONEPUPOBATH NOHATHSAMMU:
0TOOpakeHUEe MPOCTPaHCTBA Ha ceoH,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, NTAPAIIIENBHBIN ITEPEHOC;
PaBEHCTBO U Toj00ue puryp.
Jloka3bIBaTh YTBEPKICHUS O TOM, YTO
[EHTpaJIbHAsI, OCEBasl U 3epKabHAsS
CUMMETPHH, MTapaIeIbHBIN TIEPEHOC
SIBJISIIOTCS IBUKEHUSIMU. BBITTOTHATH
npeoOpa3oBaHus MOI00US.
OrnepupoBaTh MOHATUSIMU: TpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C UCIOJIb30BAaHUEM JIBUKCHUU.
Hcnonw30Bath pu pelieHn  3a1a4
JBIDKCHHS TIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMS 3HAHUU
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O6o01aroniee MOBTOPEHUE MTOHATUMN U
METOJI0OB Kypca reOMETPUHN
10-11 xiaccoB, cucTeMaTU3aIus

Pemiate CTCPECOMETPUICCKUEC 3aJa4r
Ha A0Ka3aTCJIbCTBO MATCEMATHYCCKHUX
OTHOHIGHI’Iﬁ, HaXO0XKIACHUC




3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

TeOMETPUUECKUX BEJIUYUH (IJIHH,
YTJIOB, TLIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHUH
CTEPEOMETPUYECKHUX 3a7a4
IUTAHUMETPUUYECKUE (PaKThI

U METOJBI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasibHbIe CUTYallUH U BBISBIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPHH.
MoenupoBath peaibHyI0 CUTYalHI0
Ha SI3bIKE TEOMETPUU B UCCIIEIOBATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCIIOJIb30BAHHEM ammapara
anreops.l.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[TosmyuaTs nipeicTaBiI€eHUE O TEOMETPUU

KAaK O pa3BUBAIOILEHCS HAyKe,
VCCIIEIYIOLIEN OKPYIKAIOLIUN MHUP,
CBSI3aHHOM C peaJbHbIMU OOBEKTaMHU,
IIOMOTAIOIIEN PEIIUTD PEAIbHbIE




YKU3HEHHBIE CUTYALlUH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposTHOCTh M CTAaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBISETCA
IPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca YriIyOJEHHOIO ypOBHS
Ha YypOBHE CpenHero oOmero ooOpa3oBaHMs. YUeOHBIM Kypc IpelHa3HayeH
U (OpMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIH
TEOPUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA /I U3YYEHHs CIyYalHBIX
COOBITUH, BEIMYUH U mporeccoB. [Ipu n3ydenun kypca o0oramaroTcsi npeacTaBIeHUs
oOy4JaronmMxcs 0 METOAaX MCCIEeI0BAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS TOHMMAHUE
3HAYUMOCTU U OOIIHOCTH MAaTEMaTHYECKMX METOJOB IMO3HAHUS KAaK HEOThEMIIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

Copepxanne yueOHOro Kypca HalpaBJIEHO Ha 3aKPEIUICHHWE 3HAHUH, MTOJIyYE€HHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKarolero mupa. B pesynbrare
y oOyyaroummuxcs JOJDKHO  chOpMHUPOBAaTbCA  MpEACTaBIEHUWE O  Haubosee
YHOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIONb3YEMBIX JJIsI ONUCAHUS
aHTPOINIOMETPUUECKUX U AeMOrpauuecKux BeJIMUYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, [UIMTEIbHOCTH  0€30TKa3HOMl  paboThl  TEXHMYECKUX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJIEHUM U MPOIECCOB B 00IIECTBE. YUEOHBII KypC SBIsETCS
0a3oil i1 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXe€ COLMAJIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B 3HAUYUTEIHHOM
Mepe UCHOJB3YIOT almnapar aHaiu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTo
Kypca 3aHMMaeT OOCYXJEHHE 3aKOoHa OONbIIMX 4YHcesl — (yHAAMEHTAJIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MAaTEMAaTUYECKYIO (hOpMaTH3aIHIoO.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LIE€NSIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BBIJCIEHB OCHOBHBIC
coaepkatenbHble JUHUU: «CiydaiiHble COOBITHS U BeposiTHOCTU» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIH KypC BKIIOUEHBI 3JIEMEHTHI TEOPUU IpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOT0 Kypca U CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nmuHUM «CryyaiiHble COOBITHSI U BEPOSTHOCTU» CIY>KUT OCHOBOM
Ui (OpPMUpPOBaHUSl MPEACTABICHUI O pacHpeleleHUH BEPOSTHOCTEH MEXay
3HAQYEHUSMH CIIy4aWHBIX BEIWYMH. BaXHyH0 4acTh B 3TOW CONEPKATEIBHOW JIMHHUH
3aHMMAaeT U3yYEHUE Fr€OMETPUUECKOI0 1 OMHOMMAIIBHOTO paclpeesieHui U 3HAKOMCTBO
C UX HEIPEPBIBHBIMU aHAJIOTAMH — ITIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPENCICHUSAMM.



Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BE€JIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue OOydyaroluXcsl Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHUH C TOMOIIBIO HEnpephIBHBIX (yHKIUH. OCHOBHOE BHHMMAaHHE
yaeIAeTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEECICHUSIM.

B yuebGHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHHUE CBSI3U MEXKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJSILIUU U €r0 BBIOOPOYHOr0 aHAJIOra. JTU 3JIEMEHTBI COJIEP)KAHUS pa3BUBAIOT TEMY
«/lmarpammbl paccerBaHUsA», U3YUCHHYIO HAa YPOBHE OCHOBHOIO OOIIIero oopazoBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOphl U TEOMETPHUH.

Emé oauH sneMeHT colepikaHus, KOTOPbIM IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IMOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTyHArOIIUX
B eAuHUIy BpeMeHH. O3HaKOMJIEHHE C pacCHpelesIeHHEM BEpPOSTHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMI XapaKTep U ABJISETCS aKTyalbHBIM JUIS OyIylInX
aOUTYpUEHTOB,  MOCTYMNAIOMIMX Ha  y4eOHbIE  CHEUAIBHOCTH,  CBSI3aHHBIC
C 00I11eCTBEHHBIMU HayKaMH, IICUXOJIOTUEH U YIIPaBICHUEM.

Ha uzyuenune y4yeOHOro kKypca «BeposTHOCTP M CTAaTUCTHKAa» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEAEMIO).

COAEPKAHUE OBYUEHUSA
10 KJIACC

I'pad, csasubil rpad, mytu B rpade: uukiasl U uenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha miockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (ONBITHI) W CIydalHbIE COOBITHUS. DJIEMEHTapHbBIC
coObITUs  (McXoAbl). BepoaTHOCTh cliydallHOro coObITHUs. BAM30CTH YacTOThl U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PAaBHOBO3MOXXHBIMH 3J€MEHTapHBIMU
COOBITHSIMHU.

Onepauuy Haja COOBITHSAMH: IepecedyeHre, OOBEIWHEHHUE, MPOTHUBOIOJIOKHBIE
coObITHs. Juarpammel Ditnepa. @opMyiia ClOKEHHS] BEPOATHOCTEH.

VYcioBHasE BEPOSTHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciy4alHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunHapHbI ciay4yaliHbBI ONBIT (KCIBITAaHUE), yCleX W Heyaada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCIIBITAHUI 10 mepBoro ycrnexa. [lepectaHoBKH U
dakropuan. Yucno coueranuil. Tpeyronsuuk [lackans. @opmyna Ounoma HeroToHa.

Cepus He3aBucuUMBIX HcnbiTaHui bepuynmu. CrydaliHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Crnyuaiinas BenuunHa. Pacnipenenenue BepoaTHocTel. [luarpaMma pacnpeneneHusl.
Onepanuu Hax ciaydallHBIMU BelW4MHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepsl
pacnpeneneHuii, B TOM YHCiie TeOMETPUUYECKOE U OMHOMUAIIBHOE.



11 KJIACC

CoBMecTHOE pacnpeeneHue IByX ClydaiHbIX BeNM4rnH. He3aBucumele cinydaiHble
BEJINYMHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMaTUYECKOTO OXUAaHUS (CTpaxoBaHHe, jJoTepes). MaTreMaTnyeckoe
OKuJaHWe OWHAPHOW CIIy4alHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIaHUE CYMMBI
CIIy4ailHbIX BEIMYHH. MaTeMaTH4eCcKOe 05KHUIaHNE T€OMETPUIECKOTr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4yallHOW BEJIMYMHBI (paclpenescHus).
Hucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. Maremarudeckoe  OXHUIaHHE
IIPOU3BEACHUA U JUCIIEPCUS CYMMBI HE3aBUCUMBIX CIy4alHBIX BeJIMYMH. [lucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust u craHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnmméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yncen. BeIOOpOUHBI MeTOA UcCienoBaHul. BrIOOpOUHBIE XapaKTEpUCTUKH.
OueHuBaHNe BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 € IIOMOLIBIO U3YYEHHBIX PACIIPEACIICHUN.

HenpepeiBuble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeseneHus. PaBHOMEpHOE pacnpesesieHue U €ro CBOWCTBa. 3a/lauu,
MIPUBOSAIIME K MOKA3aTEIIBHOMY PaCIpeeIeHUI0. 3a1a4i, TPUBOIALIME K HOPMAIBHOMY
pactpeneneHuo. OyHKIUSA MUIOTHOCTA BEPOSITHOCTH MOKA3aTENIBHOIO PaCIpeeIeHus,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpeneneHns. OyHKIUs MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUSI.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITUNA. 3aJayu, TPUBOASILINE
K pacnpenenenuto [lyaccona.

KoBapuanust nByx ciydailHeix BenuduH. KoapduiueHT nuHeHHON KOppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BEIUYUH. BBIOOPOUHBIN KOAP(OUIMEHT KOPPENSIIIU.
Paznuumne mexny NMHEHHOM CBA3BIO U NMPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

NPEAMETHBIE PE3YJIBTATHBI

K xonity 10 ki1acca o0yyaromnuiics HayqYuTCs:

CBOOOJTHO OTEPUPOBATHh MOHATUSIMH: Tpad, miaockuii rpad, cBs3HbIN Tpad, MyThH
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILIUHBI, IEPEBO CIy4alfHOTO SKCIIEPUMEHTA;

CBOOOJIHO OTIEpUPOBATH MOHATUSMU: CITy4YalHbIN SKCIIEPUMEHT (OTIBIT), CIy4yaiiHOe
COOBITHE, 3JIEMEHTApHOE CIIy4allHOe COOBITHE (IJEMEHTapHBIA HCXOJ) CIy4alHOTO
OMbITa, HAXOJUTh BEPOSITHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXoAuTb U (OpPMYIMpPOBaTH COOBITHSA: IepecedyeHrue, OOBEAMHEHUE aHHbBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, UCIIOJIb30BATh JAMarpaMMbl Dijepa,



KOOPAMHATHYIO TMPSAMYIO JJsl pEHIeHHUs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHSIMU: YCIOBHAs BEPOATHOCTb, YMHOJKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYaWHOTO HKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTH
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIYYaHOI'O OMbITA, UCIOJIb30BATh
dbopmyny monHOM BeposiTHOocTH, Gopmyny balieca mpu pemieHun 3anay, onpeneisTh
HE3aBHCHUMOCTH COOBITHI 110 POPMYJIE U MO OpTraHU3AIUH CITyYalHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (YOPMYIIBI JIJIsl IEPEUUCIICHUS JIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHUs 3aJady 0 TEOPHUH
BEPOSITHOCTEW;

CBOOOJHO OINEPUPOBATH MOHATHSAMHU: OMHAPHBIA CIy4YalHBIM ONBIT (MCIBITAaHUE),
yCIIEX M HEY/1a4a, HE3aBUCUMBIE UCIIBITAHUSA, CEpUsI UCIIBITAHUM, HAXOOUTh BEPOATHOCTH
COOBITUI: B CEpUHU HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcIbITaHui bepHymw,
B OIBITE, CBA3aHHOM CO CIIyYalHBIM BEIOOPOM U3 KOHEYHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JuarpaMma pacopelesieHus, OuHapHas CilydaiiHas  BeJIMYMHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACTIPEICIICHHE.

K konity 11 ki1acca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHITUAMU: COBMECTHOE PACIIPEAECICHUE ABYX CIyYalHbIX BEJIUYUH,
UCIIOJIb30BaTh TAaOJUIly COBMECTHOTO pACIpEICICHHUs] JBYX  CIyYalHBIX BEJIMYUH
JUI BBIACTICHUS] PACTIPENCIICHUS KAXXKJAOW BEJIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4YalHbIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOrO  OXKUJAHUS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMaTHYECKOE OXUJaHUE OWHOMHMAIIBHOTO U
r€OMETPUYECKOTO PACIIPENECIEHUN;

CBOOOJTHO OIEPUPOBATH TOHITHUSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYMUHBI, IPUMEHATh CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYHMHBI
(pactpeneneHus) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISITh BBIOOPOUHBIC XAPAKTEPUCTUKU MO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHKH  TEHEpPaJbHOM  COBOKYIMHOCTH  JAHHBIX  TI0  BBIOOPOYHBIM
xapaktepuctikaM. OICHUBAaTh BEPOATHOCTH COOBITUI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 xaacc
Ha3Banue KonunuaectBo OcHOBHBIE BU/JIBI JEATEIHHOCTU
pazjena (TeMbl) 4acoB Ocrosroe coneparnne 00yJaromMXxcs
DneMeHThI Teopun rpadoB 3 I'pad, cBs3HBIN rpad, peacTaBiIeHNE [IpeacTaBasiTh OOBEKTHI U CBS3H
3a/1auu ¢ MOMOIIBIO rpada. MEXIy HIMHU ¢ TIOMOIIBI0 Tpada,
Crenenb (BaJIEHTHOCTH) BEPIITUHBI. HAXOJUTh IyTH MEXKy BEpPIIMHAMU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pads! Ha mnockoctu. [lepeBo Brinenars B rpade nenu u [UKIIbL.
CIIy4aifHOTO SKCIIEPUMEHTa CtpouTh 1epeBo MO OMUCAHUIO
CIIy4allHOTO OMbITa, OMUCHIBAThH
ClTy4JailHble COOBITHS B TEPMUHAX
JepeBa.
Pematp 3amaun ¢ momMomipro
rpados
CrnyJdaliHbI€ OTIBITHI, 3 CiyJaifHbIE SKCTICPUMEHTHI (OTTBITHI) BrigensaTe 1 onmuchIBaTh

CllyyaiiHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHbIe COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositTHOCTh
ciydaitHoro coObITus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Cily4aiiHble COOBITUS B CIIy4aitHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS TPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauTh BepossTHOCTH COOBITHI

B OIBITAX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMUA UCXOIAMU




Onepauun

HaJl MHOXKECTBaMU

U COOBITUSIMU.
CrnoxxeHre U YMHOKEHHE
BEPOSTHOCTEM.

Y cnoBHAsI BEPOATHOCTb.
HezaBucumeblie coObITHS

[lepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEN Y CJIOBHASL BEPOSTHOCTb.
YMHOKEHHE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia barieca. HezaBucumele
COOBITHUSA

Hcnonp3oBate AuarpamMmel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
P BBITIOJTHEHUU ONEepalui

HaJT COOBITHUSIMU.

OuenuBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH TIO MEpPE HACTYIUICHHUS
JIPYTUX COOBITUH B CIIy4ailHOM OTIBITE.
Pemrars 3a1aun, B TOM 4nciie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOXEHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KoMbOunaTtopHoe npaBuiio yMHOKEHUS.
[lepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk Ilackans.
®opmyna 6unoma Herorona

®opMyIIMpOBaTh U JOKa3bIBAThH
KOMOWHATOpHbIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (HOPMYJIBI
JUIS IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CITy4ailHOM
OTIBITE.

[Tonp3oBatbes Gopmyoit u
TpeyrosbHUKOoM [Tackans

JUTSL ONIPENIENICHUS YHCIIa COYETAHU M.
[Tpumenste hopmyny OnHOMA
Herotona nis npeoOpa3zoBaHus
BBIPAKECHUN




Cepuu nocieaoBaTebHbIX 5 bunapHbIi CityyallHBINA OIIBIT Pa30uBath Cl10KHbBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnbiranus (ucmipiTaHue), ycrex 1 Heyiaya. Ha OTJIEJIbHBIC UCIIBITAaHUS.

bepnymn. HeszaBucumele ucnbITanus. Pemars 3a1aun Ha monck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o niepBoro ycnexa. Cepus VCIIBITAHUN JI0 TIEPBOTO yCIIeXa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuu. B CepUsIX uclbITaHul bepHyu,
Cry4aliHblil BBIOOP U3 KOHEYHOM a TAaK)K€ B OIBITAX CO CIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTnueckas pabora C UCIOJIb30BaHUEM KOMOMHATOPHBIX
C HCITOJIb30BAHUEM DJIEKTPOHHBIX ¢bakToB U (HOpMyJl, B TOM YKCIIE B XOJI€
TaOIUIY IPAKTUYECKON pabOThl C MPUMEHEHUEM

CTaHAAPTHBIX (PYHKITHI
City4aiiHbIE BEJTMYUHBI 14 Ciydaiinas BennumHa. Pacnipenenenue OcBauBarh NOHATUSA: CITydaiiHas

U pacrpeaesneHus

BeposiTHOCTEW. Jlnarpamma
pacnpenenenusa. Onepanuu

HaJl CJIy4YalHbIMU BEJIMYMHAMU.
[Ipumeps! pactipenenennii. bunapHas
ciy4aiiHas BenuuyuHa. ['eomerpuyeckoe
pacn-penenenue. bunomuansHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBmecTHOE pacnpeesieHUE ABYX
ClIy4YarHbIX Bean4uuH. HezaBucrumslie
ciiy4aiiHbple BeJIMuuHbl. CBOICTBA
MaTEMaTUYECKOIO 0KHUIaHHUS.

BEJIMYMHA, paclpeeseHue, Tadauia
pacnpezenenus, 1MarpaMma
pacnpenesneHusl.

HaxoanTs 3Ha4YeHUsI CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTMYMH.
Ctpouts OMHApHBIC pacTpeaeTIeHUsS
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
omnbITaXx. CTpOUTH U pacrio3HaBaTh
reOMETPUUECKOE U OMHOMUAIIBHOE
pacnpeneneHusl.

Pematsb 3a1aun Ha BBIYMCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.




MaremaTuyeckoe oxxugaHue OMHapHOM
CIIyYaliHOM BEJIMYUHBI.
MaremaTu4eckoe 0OXKUIaHuE
r€OMETPUUYECKOTO 1 OMHOMHAITBHOTO
pacnpenenenuit. Jlucnepeus u
CTaHJApPTHOE OTKJIOHEHHUE. [ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa UCTIEPCHH.
MareMaTn4eckoe 0XKUJaHNUE
IIPOU3BEICHUS U TUCTIEPCUSI CYMMBI
HE3aBUCHUMBIX CITyYalHbIX BEJIMYMH.
Jucnepcusi OMHOMUATTLHOTO
pacupenencHusl.

[IpakTuueckas padora

C HCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPEIEICHU.
N3yuaTh CBOMCTBA MAaTEMATHYECKOTO
O’KHJIaHUS.

Pemrate 3a1aun ¢ noMOLIBIO
WU3YUYEHHBIX CBOMCTB.

[1o u3yueHHbIM popMyamM HAXOIUTh
MaTEMaTUYECKHE OKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonuts qucnepcuto

110 PacIpeeIICHHUIO.

N3y4arh cBOMCTBA AUCTIEPCUMN.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCIIEPCHUI0 OMHOMUATIBLHOTO
pacnpenesieHus, B TOM YHCIIE B XO/1€
PaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

Haszpanue KomnuectBo OCHOBHBIE BUJIBI IESITENBHOCTH
OCHOBHOE COZIEpIKAHNE
paznena (TeMbl) 4acoB o0yyarommuxcs
3aKoH OOJIBIINX YKCEIT 5 HepasenctBo Uebniména. Teopema Pa36upats qokazarenbcTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX yncesn. BeiOOpouHbIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas pabota

C UCTOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JuUIL

OcBauBaTh BEIOOPOYHBIN METO
HCCJIeIOBaHUI, B TOM YHCJIE B XO/¢
MPaKTHYECKON paboThI

DJIIEMEHTHI MAaTEMATUUYECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
ciiyJaitHasi BRBIOOpKa. 3HAKOMCTBO

C BLIOOPOUHBIMU XapPaKTEPUCTUKAMU.
O1ueHka cpegHero u JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIITLIO0 BHIOOPOYHBIX
xapaktepuctuk. O1leHuBaHUE
BEPOSITHOCTEN COOBITUI MO BHIOOPKE.
Cratuctnueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C OMOIIBIO
CBOWCTB U3YyUYECHHBIX PACIPEACIECHUN.
[Ipaktuueckas pabora

C UCTOJIb30BAHUEM BJIEKTPOHHBIX
TaOIUIL

OcBanBaTh OHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BEIOOPKA, BELIOOPOUHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU U Ha UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIIBHON COBOKYITHOCTH.
OcBanBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUINNE TUTTOTE3BI
Ha OCHOBE BBIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B X0JI€ TPAKTUYECKON
paboThI




HernpepbiBHBIE CiiydaiiHbie
BEJIMYMHBI (pacnpeeneHus),
NOKa3aTeJIbHOE U
HOPMaJIbHOE PaCIpeeIeHUs

[Ipumepsl HEMPEPBIBHBIX CIIYYaHBIX
BenuduH. OyHKIMS TUIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3a1ay,
MPUBOJSIINX K TOKA3aTEIIbHOMY

Y K HOpPMAJIbHOMY paclpeIeICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaclpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeaeHUs

3HAKOMUTHCS TTOHITHSIMH:
HENpepbIBHAS CITy4aliHasl BEJINYHNHA,
HETPEPHIBHOE PaCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTth BeposSsTHOCTH COOBITHI
10 JaHHOUN (QyHKUIUU

TUIOTHOCTH.

3HAKOMUTBLCS C MOHSATHSIMHU:
MOKA3aTeIbHOE PaCIpEICIICHHE,
HOpPMaJIbHOE pacIpeaeICHHE.
BeiaensTe Mo onucanuio ciy4aiHbie
BEJIMYUHBI, pPACIIPEICTICHHBIC

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOAIIMX K MTOKA3aTEIIbHOMY
pacCIpeieIEHUIO U K HOPMaJIbHOMY
pacupeaeaeHuIo

Pacrmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIICH

K pacupeaenenuro [lyaccona.
[IpakTtruueckas padota

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

BriaensaTs no onucanuio Ciry4anHoro
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE

1o 3akony Ilyaccona.

Pemrats 3aga4yu, B TOM YUCJIE B XO4€
IPaKTHIECKON pabOThI ¢ IPUMCHEHUEM
CTaHAAPTHBIX (DYHKITHIT JTEKTPOHHBIX
Ta0IUI]




CBsi3b MEXy CITy4YaiiHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx ciydaiHbIX
BennurH. Koauiment koppemsium.
CoBMecTHbIE HAOJIIOICHUS IBYX
BeJMYrH. Be100opouHbIit KoahPuimeHt
Koppessauuu. Paznuuue Mexy
JIMHEWHOU CBS3BIO U IPUYNHHO-
CJIEICTBEHHOU CBs3bI0. JInHEHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBath NOHATHUSA: KOBapHALIUS,
K03 PUIMEHT KOPPETAIUU, JIMHSHHAS
3aBHUCUMOCTb.

OneHuBaTh XapakTep CBSI3U MEXKIY
CIIy4allHBIMHU BEJIMUMHAMU, UCXOJIS
U3 TIPUPOBI JAaHHBIX W BHIYUCIICHHBIX
XapaKTePUCTHK.

Hcnonw3oBath quarpamMmbl
paccenBaHusl U1 U300pakeHUs
COBMECTHOTO pacCEMBaHUs

JTAHHBIX.

Haxonuts koapduiuenTsr ocu
JMarpaMMbl, B TOM YHCJIE€ B XOJI€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIIMI

O0001IEeHE U
cucTeMaTH3aus 3HaHUHI

11

[IpeacraBieHre JaHHBIX C [IOMOILBIO
TaOJIMI ¥ 1UarpaMM, oNucaTeIbHast
CTaTUCTHKA, OTBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM Hopmy U
rpauuecKkux METO0B
(koopauHaTHas npsAMas, 1epeBo,
auarpaMmma Jiliiepa), ciydaiiHble

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU




BEJIMYUHBI U PACIPEACIICHNUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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