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@enepanibHas pabouass mporpamma Mo ydeOHoOMy npeamery «MaTtemaTuka
(yrmyOnéHHbBIN ypoBeHB) (peaMeTHas o0nacTh «MaremaTtuka u HHPopMaTHKay) (1anee
COOTBETCTBEHHO — IIPOrpaMMa [0 MaTEMAaTHUKE, MATEMATHKA) BKIIOYAET IMOSCHUTEIbHYIO
3aIliCKYy, COJEepKaHUE OOy4YEeHUs, IUIAHUPYEMbIE pEe3ylbTaThl OCBOEHHUS IPOTPAMMBI
10 MaTeMaTHKe, TEMAaTUYECKOE JIAHUPOBAHUE.

[TosicHuTenpHas 3anMcka oTpaXkaeT OOIIME LEeJIU U 3a7a4l U3yYeHUs] MaTeMaTHKH,
XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEANOChUIOK K €€ H3y4YeHHI0 OOydaroluMUcH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXke MOIXOAbl K OTOOpY CcoaepKaHus,
K ONPEIENICHUIO IUIAHUPYEMBIX pE3YJIbTaTOB U K CTPYKTYpE TEMATUYECKOTO
IUIAHUPOBAHMS.

Copepxanne  OOy4deHHs] pPacKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOPBIC
npearaTcs 1 0043aTeIbHOTO M3YUYEHHUS] B KaXK/IOM KJIacce Ha YPOBHE CPEIHETO
oO11ero ooGpazoBaHusl.

[InanupyemMble pe3ysibTaTbl OCBOCHHSI MPOrpaMMbl MO MAaTeMaTHKE BKJIHOYAIOT
JUYHOCTHBIE, METANpPEIMETHbIE pEe3yJIbTaThl 3a BeChb NEpHoja OOyUeHHs Ha YpPOBHE
cpelHero obuiero oOpa3oBaHMs, a TaKXe IPEIMETHbIE JOCTHKEHHSI O0ydaroIIerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AITMCKA

[Iporpamma o MaTeMaTuke yriyOJ€HHOTO YPOBHS I 00OYJArONIUXCsl Ha yPOBHE
cpeadero obmero ooOpa3oBanus paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHWW, TPEABABIIEMBIX K MaTeMaTHUYECKOMY
0o0pa30BaHUIO, M TPATUIUN POCCUUCKOrOo oOpa3oBaHus. Peanuzauuss nOporpaMmbl
Mo  MaremMaTuke  oOecleurMBaeT  OBJAJACHHE  KJIIOYEBBIMH  KOMIIETEHIUSMU,
COCTABJSIFOIIIUMU  OCHOBY JIJII  CaMOpPa3BUTHS W  HEMPEPHIBHOTO 0Opa30BaHUS,
[[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHS TUYHOCTU
o0yyJarommxcs.

B mporpamme 1mo maremaTuke YYTSHBI HACH U MOJ0KeHUS «KOHIENIUY pa3BUTHS
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUU
C Ha3BaHUEM KOHIICTIIIMK MaTeMaTHIeCKOe 00pa3oBaHKE JOHKHO, B YACTHOCTH, PEIIaTh
3a/ayy 0OecTedYeHHs] HEOOXOJUMOTO CTpaHE YHCiIa OOY4alolmuXCsi, MaTeMaTH4YeCcKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJMOJDKCHHS] OOpa3oBaHUS 10 Pa3IUYHBIM
HaIpaBJICHUAM, BKJIFOYAs MPEIOIaBaHNEe MaTEMaTHKH, MAaTEMaTHICCKHE HCCIICOBAHUS,
paboty B chepe mHPOPMAIMOHHBIX TEXHOJOTUH U JPYTUX, a Takke oOecreueHus
JUTSL K&KIOTO 00YJaroIerocss BO3MOYKHOCTH JOCTHDKCHHSI MAaTEMAaTHICCKON TTOATOTOBKH
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEeM. VIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MpoTrpaMMa Mo MaTeMaTHKe yriayOJaE€HHOTO YPOBHSL.

B snoxy nudposoii Tpanchopmarmu Bcex cdep UYEIOBEUESCKOW ACATEIBHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJOBEKOM 0€3 Xopoliei
MaTEeMaTUYeCKOM MOATOTOBKU. DTO OOYCJIOBJIEHO TE€M, YTO B HAILIKM JHU PACTET UMCIIO
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CHELIMAJIBHOCTEN, CBA3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MaTeMaTHUKH:
U B cepe PKOHOMUKH, U B OHU3HECe, U B TEXHOJIOTMYECKUX OONACTAX, W JaxKe
B TyMaHUTapHbIX cdepax. Takum oOpa3zoM, Kpyr o0OydYaromuxcs, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM IpeAMeToM, (yHAAMEHTOM 00pa3oBaHus,
CYIIECTBEHHO pacuupsiercsa. B Hero BXoasaT He TOJIBKO O0ydYarouiuecs, miaHupyroIme
3aHMMATbC TBOPUYECKOM M MCCIIENOBATEIbCKON paboTOW B 00JACTH MaTeMaTHKH,
MH(POPMATUKH, (PU3UKH, SKOHOMUKH U B IPYrUX 00JACTIX, HO U T€, KOMY MaTeMaThka
HY>KHA JIJIs1 UICTIOJIB30BaHUS B MPOQECcCHsix, He CBI3aHHBIX HEMTOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTh MaTEMaTHKU OOYCIIOBJIEHAa TEM, 4YTO €€ IpeIMETOM
ABIISIOTCA (PyHAAMEHTaJIbHBIE CTPYKTYPBI HAIIETO MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE  OTHOIIEHUS, (YHKUMOHAJIbHbIE 3aBUCUMOCTH UM  KaTerOpuu
HEOIPEEeNEHHOCTH, OT MPOCTEHIINX, YCBAaWBAEMbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX ISl Pa3BUTHS HAYYHBIX U TEXHOJIOTHMUECKUX
uzaei. be3 KOHKpeTHbIX MaTeMaTUYECKUX 3HAHUM 3aTPyJHEHO IMOHMMaHHE MPUHIUIIOB
YCTPOMCTBA W HCIOIB30BAHMS COBPEMEHHON TEXHHUKH, BOCIPHUITHE W MHTEPIPETAIUS
pa3HOOOpa3HOM  COLMAIBHOM, SKOHOMHMYECKOW, TMOJUTUYECKOW  HUH(pOpMaIuH,
Manos(p(eKTUBHA IOBCEJAHEBHAsI IMpaKTUYecKas AeATeabHOCTh. Bo MHorux cdepax
poheCCHOHATBHON IS TENIEHOCTU TPEOYIOTCS YMEHHS BBITIOIHATH PACYETHI, COCTABIISATh
aJITOPUTMBI, TPUMEHATh (OPMYNBI, MPOBOAUTH T'€OMETPUUYECKHUE H3MEPEHUS WU
MIOCTPOCHUS, YUTaTh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(OPMALIHIO
B BHUJIE TaOJIHII, AMATPAMM U IPaUKOB, MOHUMATH BEPOSATHOCTHBIN XapaKTep CIydailHbIX
COOBITHIA.

OmHOBpPEMEHHO € paciupeHreM cdep MPUMEHEHHS] MaTeMaTUKH B COBPEMEHHOM
obmiectBe BCE Oosiee BaXHbIM CTAaHOBUTCS MaTeMAaTHMYECKUW CTHIb MBILIUICHUS,
NPOSIBIISIOLIUICS B OINpenelaEHHbIX YMCTBEHHBIX HaBblkaxXx. B mponecce usydeHus
MaTEeMaTHKHd B apceHal MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS UHAYKIHS U JeAYKLHsI, 0000IIeHHE U KOHKPETU3allHsl, aHaJIu3 U
CUHTE3, KJaccu(uKalus U cucreMarusanusi, abcrparupoBanue U aHayiorus. OObEKThI
MaTEeMaTHYECKUX YMO3aKJIIOUEHUH, NpaBWia HUX KOHCTPYMPOBAHHUS PACKPHIBAIOT
MEXaHU3M  JIOTHYECKHX  IOCTPOEHMH,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopMynupoBaTh, 00OCHOBBIBATh M JOKA3bIBaTh CYXKICHHUSA, TEM CaMbIM (OPMHUPYIOT
JOTHYECKHM CTWIb  MBIIUICHHUS. Benymas poib  NPUHAIICKUT MaTeMaTHKe
B ()OPMUPOBAHUHU ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIIUTAHUHA YMEHUH
JIEHCTBOBATh MO 3aJaHHBIM  QJITOPUTMaM, COBEpIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHus 3aiady — OCHOBBI JUIsl OpTraHU3alUU
yueOHOW MAESITeNbHOCTH Ha YpOKaxX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKas U
NPUKIIAHAS CTOPOHBI MBIIIJICHUSI.

OOyuenne mMaTemMaTHKe TAET BO3MOXKHOCTh Pa3BHBATh y OOYYAIOIIUXCS TOYHYIO,
palMoHAIBHYI0O U MH(POPMATUBHYIO pPEeYb, YMEHUE OTOMPATh HamWOoJiee MOIXOISAIINE
SI3BIKOBBIE, CHMBOJIMUYECKHE, TpadUyecKue CpeACcTBa IS BBIPAXKCHHS CYXICHUU U
HATJISIHOTO UX MPEICTaBICHHUS.
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HeoO0xoaumMbIiM KOMIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIAETCS 00I1I€€ 3HAKOMCTBO C METOJIaMU NTO3HAHUA JEHCTBUTEILHOCTH, IPEACTABICHHUE
O MpeaMeTe M METOJ€ MATEMATHKH, €ro OTJIWYHUSAX OT METOJOB €CTECTBEHHBIX W
I'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMaTHKU JUIsl pelleHUs
HAYYHBIX U MPUKIAJAHBIX 3a/1a4. TakuM 00pa3om, MaTeMaTu4eckoe o0pa3oBaHHE BHOCUT
CBOI BKJIaJ B GOpMHUpPOBaHUE O0IIEH KYJIbTYphI YeJIOBEKA.

N3yyeHne MareMaTHKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KPAaCcOThl W U3SINECTBA MATEMAaTHYECKUX PACCY>KIECHUN, BOCHPUSITHIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopurerHpiMu iensiMu 00yuenus matrematuke B 10-11 kmaccax Ha yrimyOiaéHHOM
YPOBHE MPOJIOJIKAIOT OCTABATHCS:

dbopMupoBaHHE LEHTPAIBHBIX MATEMATHYECKUX TMOHATUM (YKCIIO, BEIUMYHMHA,
reoMerpuyeckas (Qurypa, TmnepeMeHHas, BepOSTHOCTb, (YHKIHMS, MPOU3BOJHASI,
MHTErpai), 00eCneYnBaIOIINX TPEEMCTBEHHOCTh U EPCIEKTUBHOCTh MATEMATHYECKOTO
o0Opa3oBaHMs 00YUaIOIINXCS;

MO/BEACHUE OOYyYaroUUXCsl Ha JOCTYMHOM JMJii HUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MATEMATUKU U OKPY>KAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKN KAK YacTH
oOLIEel KyIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEH O0O0yYarommuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3YYEHUIO MaTEMAaTUKH;

dbopmupoBanue (QYHKIIMOHATBHON MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHS
pacrio3HaBaTh MAaTEMAaTHYECKUE aCMEKThl B pEaJbHbIX JKU3HEHHBIX CHUTYaIMIX
U TpU H3YYCHUH JPYTUX Y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyInupoBaTh HX Ha S3bIKE MaTEMaTUKH W CO3/aBaTh
MaTeMaTUYECKHEe MOJICNIM, TMPUMEHSATh OCBOEHHBIM  MaTEeMaTHUUECKUW  ammapar
JUIS. pElIEHUs NPAaKTUKO-OPUEHTUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh U OLICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMH JIMHUSIMHU cojiepkaHusi MmateMaTtuk B 10—11 kmaccax yrimyOiaéHHOTO
ypoBHSI  sBIsAIOTCA: «Yucnma uW BbBIUUCIEHUs», «Aunrebpa» («AnreOpanueckue
BBIPOKEHUS», «YpaBHEHHUS U HEpaBEHCTBa»), «Hauama maTeMaTHYECKOro aHaliuzay,
«T'eometpusi»  («['eomerpuyeckue ¢urypel U HUX  CBOMcCTBa», «V3Mepenue
F€OMETPUYECKUX BEJIMYHMH»), «BepoATHOCTh U CcTaTUCTUKA». JlaHHBIE JHHUU
Pa3BUBAIOTCS MapaJUIeNIbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE U B3auMoiercTBuu. Kpome 3toro,
uX OOBEIUHSET JIOTUYECKAsl COCTABJISIONIAS, TPAJUIIMOHHO TPHUCYIas MAaTeMAaTHKE U
NPOHMU3BIBAIONIASE BCE MaTeMaTHYECKME KypChl M COJAEpXaTeJbHbIC JIMHHM.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHEe «yMEHHE ONMEPUPOBATH MOHATHUSIMHU:
OINpeJieNieHre, aKCHMOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, MPHU3HAK, J10KAa3aTENbCTBO,
paBHOCWIbHBIE  (OPMYIHUPOBKH,  ymMeHHUE  (GOpMYIHpOBaTh  OOpaTHOE |
MPOTUBOMOJIOKHOE  YTBEPXKIEHUE, TMPUBOJAUTH MOPUMEPHI U  KOHTPHPHUMEPHI,
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UCIIOJIb30BaTh METOJI MAaTEeMaTUYeCKOM WHAYKIMU, TMPOBOAUTH JIOKAa3aTeJIbHbIE
pacCyXJeHusT TMpd PpELICHWH 3a/ad, OLEHHUBATh JIOTHYECKYI0 MPABUIBHOCTH
paccyXJIeHUH» OTHOCUTCSA KO BCEM Y4YEOHBIM KypcaM, a (POPMHUPOBAHUE JIOTUYECKUX
YMEHUHN pacrpenensieTcss Mo BCeM rojiaM OOy4YeHHUsi Ha YPOBHE CpEIHEro oOIlero
oOpa3oBaHMUs.

B cootBercTBUU ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTEIBHBIM MPEIMETOM
Ha JaHHOM YypoBHe oOpa3oBaHusa. Hacrosmelr mnporpamMmMoll 10 MaTeMaTHKe
npeaycMaTpuBaeTcad M3ydeHHe ydeOHoro mpenMera «Maremartwka» B pamKax TpEX
y4eOHBIX KypcoB: «Airedpa U Havajla MaTeMaTHYECKOTo aHanu3a», «['eomeTpusy,
«BeposaTHOCTh M cTaTtucTHKa». DOPMUPOBAHHE JIOTHUYECKUX YMEHUN OCYILECTBIISIETCS
Ha TPOTSDKEHUHM BCEX JIeT OO0y4YeHUs Ha ypOBHE CpeAHero ooOiiero oOpa3oBaHUf,
a 2JIEMEHTHl JIOTHMKU BKJIOYAIOTCS B COJEP)KAHHME BCEX HA3BAHHBIX BBILIE YYEOHBIX
KYyPCOB.

OOmiee KOJMYECTBO YacOB, HANpaBICHHbIX Ha  HM3yYE€HUE MATEMaTUKU
Ha yriry6sienHoM yposHe — 544 B 10 kmacce — 272 gaca (8 wacos B Henenmo), B 11 kmacce —

272 gaca (8 yacoB B HEJ/IEIIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDbI
ITO MATEMATHUKE HA YPOBHE CPEIHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskaIaHCKOro BOCTIMTAHMA:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMMO3UIIMK OOYYaroOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCHIICKOTrO OOIECTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYP, SBJICHUM, TPOLIEYP FPAKIAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JIPYTO€), YMEHHUE B3aUMOACHCTBOBATH C COIMATBHBIMH
WHCTUTYTaMH B COOTBETCTBHUHM C UX (QYHKIMSIMU U HA3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUUCKOM TIpakIaHCKOW HWACHTUYHOCTH,  YBAXKCHUS
K IPOIUIOMY M HACTOSIIEMY POCCUHCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIICHUE
K JOCTIKCHUSM POCCHUHUCKUX MAaTEMaTUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJBI,
HCIIOJB30BAaHUE JTUX JOCTHIXKEHMM B JPYyrux Haykax, TEXHOJOTHAX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUM HAyKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOUYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYasg OCTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIEHUH, PaCCYXIEHUN, BOCIPUUMYUBOCTH
K MaTEMaTHUYE€CKUM acCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpasa JKW3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTaHUE, COAJAaHCHPOBAHHBIM PEXHUM 3aHATHA M OTJbIXa,
perynspHas gundeckas akKTUBHOCTD), (PU3NYCCKOE COBEPIIICHCTBOBAHUE MPH 3aHATHSIX
CHIOPTHBHO-037I0POBHTEIHLHON JESATSIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0WS, MHTEPEC K Pa3TuIHBIM
chepam TPOPECCHOHAIIBHON NIEATEIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW u €
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC JKM3HCHHBIE IUIAHBI, TOTOBHOCTH M CIHOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PCIICHUU MPAKTHYECKHUX 3aJad MaTeMaTHUECKON
HaIPaBJICHHOCTH;
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7) IKOJOrHY€CKOr0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh IKOJIOTUUECKON KYJIbTYpbl, IOHUMAaHUE BIIMSHUS COLIMAIBHO-
PKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIBHOU CPEJIbl, OCO3HAHUE
I00aJBbHOIO  XapaKTepa JKOJOTHMYECKUX IMpoOJieM, OpHEHTAIlMsd Ha TMpUMEHEHHUE
MaTeMaTHYECKUX 3HAHUN [JI1 pEIICHHS 3a7ad B 0O0JIaCTH OKpY’KalolleW Cpeabl,
IJIAHUPOBAHUE MOCTYNKOB M OLICHKH MX BO3MOXHBIX MOCIEACTBUM ISl OKPYXKAIOIIEH
Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILECTBEHHOM MPaKTUKH, IOHMMaHUE MaTEMAaTUYECKON HayKu Kak
cepbl YeIOBEUECKON AESITENbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAUUMOCTHU JJIsl pa3BUTHUSA
LUMBUJIM3ALMM, OBJAJACHUE SI3bIKOM MATEeMAaTHKM M MaTEeMaTUYECKOM KYJIbTypOu
KaK CpEACTBOM IIO3HAHWS MHUpPA, T[OTOBHOCTh OCYUIECTBJISATh IPOCKTHYIO U
UCCJIEI0BATENBCKYIO I€ITEIbHOCTh UHANBUIYABHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHHss MaTeMaTHKXA Ha YPOBHE CPEIHEro oOIiero oopa3zoBaHuUs
y oOyuaromierocst 0yayT copMupoBaHbl MO3HABATENIbHBIE YHUBEPCAJIbHBIE Y4EOHBIC
JNEUCTBUSI, KOMMYHHKATUBHBIE YHHUBEpPCAJIbHbIE Yy4e€OHbIC IEHCTBUS, PETYJISATUBHBIC
yHUBEpCaIbHbIC YUeOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble Jjoruyeckme 1eMCTBUSA:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUN MEXIy MOHATHAMHU, (GOPMYIUPOBATH OIMpEaAesICHUs
MOHSTUH, YCTaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIacCU(PUKAIMK, OCHOBAHUS
17151 0000IIEHUS U CPaBHEHUSI, KpUTEPUU MTPOBOJAUMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIUPOBATH U MPEOOPA3OBBIBAThH CYKJICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHBOPEUUS
B (pakTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, MpeiaraTb KPUTECPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JieaTh BBIBOJIBI C MCIIOI30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U HHIYKTUBHBIX
YMO3aKTIOUEHHUM, YMO3aKITIOUEHUN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKa3aTeIbCTBA MATEMaTUUYECKUX YTBEPKIACHUMN
(mpsiMble W OT MPOTUBHOIO), BHICTPauWBATh apryMEHTAIMIO0, NMPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIC CYKACHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 perieHus yueOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHUAHTOB
perieHus, BEIOMpaTh HauboJee MOAXOAIINN ¢ YIETOM CaMOCTOSTEIBHO BBIIEICHHBIX
KPUTEPUEB).
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Bba3oBnle ucciaenoBarejabCcKkue JeiCTBUA.

WCMOJIb30BaTh BOIPOCHI KAaK HCCIEAOBATEIILCKUM HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTE BOMPOCH], (PUKCUPYIOIIKE MPOTHBOpEUYne, MpoOIeMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIIEeIOBaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIEHHUA, IMpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]1y 00BEKTaMU, SBJICHUSMHU, IMPOIECCAMMU;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 0OOOIIEHHUS M BBIBOABI 110 pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOACHUSA, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
PE3yNBTATOB, BHIBOJOB M 000OIICHNUI;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE IMpoOllecCa, a TakKe BbIJBUTaTh
MPEIOIOKEHHS O €T0 PA3BUTUU B HOBBIX YCJIOBHUSAX.

Pab6ora ¢ undopmanueii:

BBISIBIISITH Je(OUIIUTHI MHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha BOIIPOC
U JUIs1 PEIICHUS 3a/1a4H;

BbIOMpaTh WMHQPOPMAIMI0O U3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MPEJICTABIICHHUS;

CTPYKTypUpOBaTh HWH(OpMAIMIO, TPEACTAaBISITE €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpaduyuecKy;

OIICHUBATh HAJIEKHOCTh MH(MOPMALUKM MO CaMOCTOATENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh M (DOPMYyIHUPOBATh CYXKACHUS B COOTBETCTBHH C YCJIOBHUSIMHU
U 1EJISIMU OOIIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOJy PEIICHUs 3a/1adyi, KOMMEHTUPOBATh
MOJIYYCHHBIN PE3YJIbTAT;

B XOJe OOCYXJEeHHS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAa€MOM TEMBI,
poOJIeMBI, pelraeMoi 3aJ1auy, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA TOUCK PEIICHHS,
COTOCTaBIIATh CBOM CYXKICHUS C CYXICHUSIMU JAPYTMX YYaCTHUKOB JIMAJIOra,
OoOHapy>KHBaTh Pa3Inuue M CXOJACTBO IMO3UIINMA, B KOPPEKTHOU (popme hopMyIupoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

NPEACTABIIATh PE3yJbTaThl PEIICHUS 3aJadd, SKCICPUMEHTa, HWCCISIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpPATh (opMaT BBICTYIUICHUS C YYETOM 3aja4
NPE3eHTAINN U OCOOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIE YHMBEpPCAJIbHbIC Y4eOHbIE EHCTBUS
Camoopranu3amnus:

COCTABJISITH IIJIaH, AJITOPUTM PEIISHUS 3a/1a4i, BEIOUPATh CIIOCO0 PEIICHUS ¢ yUETOM
UMEIOINUXCSA PECYypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ yUETOM HOBOW MH(MOPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMU IIO3HABATEIBHOM pedeKCHU KaK OCO3HAHHUS COBEPIIAeMbIX
JNEHUCTBUM W MBICIUTENBHBIX TPOIECCOB, MX pPE3yJIbTaTOB, BIAJIETh CIOCOOAMU
CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3ysbTaTa pEIIeHUs MaTeMaTHYeCKOU
3aj1auu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIICHUU 3a/1ayH,
BHOCHTb KOPPEKTHUBBI B JCSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €M U YCJIOBHUSM, OOBICHATH MPUUUHBI
JOCTUKEHUS WM HETOCTHKECHUSI PE3yIbTaTOB ACSITEIbHOCTH, HAXOIUTh OIIHOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITEJIbHOCTD:

MOHUMATh U UCIIOIB30BaTh IPEUMYIIICCTBA KOMAHIHOW U HHAWBUAYaJIbHOU PabOTHI
NpU PEIICHUH YYEOHBIX 3a/Jad, NPUHUMATH I1I€JIb COBMECTHON JI€SITEIHHOCTH,
IJIAaHAPOBAaTh OPTraHU3AIMI0O COBMECTHOM paboThl, pacmpeAcnsaTh BHABI padoT,
JIOTOBapHUBaThCs, OOCYKJaTh IIPOIIECC W pe3yiabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOJICH;

y4acTBOBAaTh B TPYIIOBBIX (opMax paboTel (0OCYXaAeHUsS, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» U HHBIC), BBITIOJHATH CBOIO YaCTh PaOOTHI M KOOPJAMHUPOBATH CBOU
JEUCTBUS C APYTUMHU WICHAMU KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIIMIA
MPOAYKT IO KPUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMO/ICHCTBUSI.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEJICTABJICHBI MO rojaM OOy4YeHHsI B paMKaX OTHAEJIBbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSAIIEH IPOrPaMMBl.
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VYuebHsbIil Kkypc «Anredpa U Hayajga MaTEMaTHUUYECKOTO aHANIM3a» SBISETCS OJHUM
u3 Haubosiee 3HAYMMBIX B MPOTpaMMe CpeAHEero oOIiero oopa3oBaHUs, MOCKOJbBKY,
C OJHOM CTOPOHBI, OH O0OECIIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy M1 M3y4YEHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE U
aOCTpaKTHOE MBIIUICHUE OOydYaroluuxcsi Ha YpOBHE, HEOOXOJUMOM il OCBOCHUS
nHpopMaTUKU, OOIIECTBO3HAHUS, HWCTOPUHU, CJIOBECHOCTH M JPYIHMX JUCHMIUIMH.
B pamkax pganHOTO y4eOHOro Kypca O0OydYarouiuecs OBJIQJICBAIOT YHUBEPCAIbHBIM
S3BIKOM  COBPEMEHHOM  HAyKd, KOTopas (QOpMYyJIHpYEeT CBOM  JIOCTHKCHUS
B MaTeMaTU4yecKou opme.

VY4eOHbll Kypce aireOphbl M Hauajd MaTeMaTUYeCKOro aHaJIN3a 3aKIaJblBaeT OCHOBY
JUIs.  YCIEUIHOTO OBJIQJICHUS 3aKOHAMU (DU3HUKH, XUMHUHM, OWOJIOTMH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMN pPa3BUTHS SKOHOMUKH U OOIIECTBEHHOM >KM3HHU, IO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIMOJb30BaTh UX JUIs JajbHEHIIEro oOpa3oBaHUsi U B TOBCEIHEBHOM
x®u3HM. B TO ke  Bpems  oBlajgeHuWe  aOCTpaKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIMSIMU anreOpbl U MaTeMaTHYECKOrO0 aHalIu3a pa3BUBAET yMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH, JOKa3bIBaTh YTBEPKICHUS
C TIOMOIIBI0 HWHAYKIIMA M PacCykaaTh ICAYKTHUBHO, HCIOJb30BaTh OOOOIICHHE U
KOHKpETHU3alioo, al0CcTparupoBaHWe W aHaJloOTWio, (HOPMUPYET  KpPEaTUBHOE
Y KPUTHYECKOE MBIIIUICHUE.

B xone uzyuenus: yueOHOro Kypca «Anredpa u Hauyajia MaTeEMaTUYECKOTO aHAIIA3a
oOyyarolyecs moy4atoT HOBBIN OMBIT PEIICHUS TPUKIIATHBIX 3a/a4, CAMOCTOSITEILHOTO
MOCTPOCHUSI MATEMaTUYECKUX MOJIENIEd pealbHbIX CHUTYallMil, HWHTEpIpETalHU
MOJTYYEHHBIX PEIICHHH, 3HAKOMSTCS ¢ TpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN
B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATUYECKUMU OTKPBITUSIMU U HX
aBTOpaMH.

VYuebHbIi Kypc 001a1aeT 3HAYMTEIHHBIM BOCTIUTATEILHBIM MMOTCHIIMAIOM, KOTOPBIT
peanu3yeTrcss Kak dYepe3 Y4yeOHBIM MaTepual, CHoCOOCTBYIONUN (HOPMUPOBAHHIO
HAy4YHOTO MUPOBO33PEHUS, TAK U Uepe3 CrIeUPUKY YueOHOM esITeIbHOCTH, TpeOyromen
MPOJOIKUTEILHON KOHIIEHTpPAllMM BHUMAHMS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 32 MOJYyUYECHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOyueHus anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JISKUT EATCTbHOCTHBIA MMPUHITUATT 00yUYEHUS.

B cTtpyktype yueOHOTO Kypca «Anredpa M Hadajia MaTEMaTHYECKOTO aHAIINA3a»
BBIJICJICHBI CJIEAYIOLINE COAEPKATEIbHO-METOANYECKUE JIMHUU: «HHCI1a ¥ BBIYUCICHUS,
«DyHkMM U rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Hauama maremMaTuyeckoro
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aHanuza», «MHoXkecTBa M JOTHKa». Bce OCHOBHBIE COJEpKATETHLHO-METOIUYECKUE
JUHUU W3y4YalOTCs Ha MPOTSHKCHWH ABYX JIET OOYYEeHHS Ha YPOBHE CPEIHEro OOIIero
oOpa30oBaHUs, €CTECTBEHHO JOIOIHSS IPYT Apyra W MOCTEIICHHO HACHIIIAsICh HOBBIMU
TeMaMH U pasjeniaMu. JlaHHbIH y4eOHBIA KypC SIBIISETCS MHTEIPATUBHBIM, TTOCKOJIBKY
oOBeauHSET B ceOe COAep)KaHNe HECKOJbKMX MAaTeMAaTHUYCCKUX TUCIUTLIINH, TAKUX KakK
anredpa, TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTeMaTHYeCKast
joruka u apyrue. [lo mepe Toro kak oOyuwaroniyecs OBIaJeBalOT BCE O0Jee MMPOKUM
MaTeMaTHYeCKUM  allllapaToM, y HHX  TOCIEJOBATEIbHO  (OPMHUPYETCS W
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEeMaTHYECKYI0 MOJENb PEaJbHOW CUTYaIlHH,
NPUMEHATh 3HAHWS, TOJYYCHHBIC MPH HM3YyUYCHUH YYEOHOTO Kypca, IS PEIICHHS
CaMOCTOATENLHO  CHOPMYJIMPOBAHHOM  MaTEMaTHYECKOM  3aJadd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpHO-METOAUYECKass JIMHUS «UuWcina W BBIYUCICHHS» 3aBepIacT
dbopMHUpOBaHUE HABBIKOB HCIOJb30BAHUS JACHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAyaTO Ha YpOBHE OCHOBHOTO oOiiero oOpaszoBanusi. Ha ypoBHe cpemnero oOiiero
oOpa3zoBaHus 0co00e BHMMaHUE yJensieTcss (OPMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYHCIICHUM, BKIIIOYAIOMIMX B C€0S MCHOJIb30BAHHUE Pa3UYHBIX (OPM 3aMKCH YHUCIa,
yMEHHUE JeNlaTh NPHUKUIKY, BBIMOJIHATh TPHUOIMHKEHHBIC BBIYHCICHHS, OIICHUBATH
YHUCJIOBBIE BBIPAKEHUS, pabdOTaTh C MAaTEeMaTUYECKUMU KOHCTAaHTaMU. 3HAKOMBIC
OOyJaroIIMMCs MHOYKECTBA HATYPATbHBIX, IIENIBIX, PAIMOHAIBHBIX M JIEHCTBUTEIIBHBIX
YHUCEN JOTOTHIIOTCS MHOKECTBOM KOMIUICKCHBIX YHCEN. B KaXaoM U3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My CHEIU(PUUYECKUE 3a/1aud U OIMEpallvu: JEICHHE
HaleJ0, ONEPUPOBAHME OCTATKAMM HA MHOXKECTBE LEJBIX 4YHCEN, 0COOble CBOICTBA
palMOHAIIBHBIX U WPPALNMOHAIBHBIX YHCEN, apu(PMETHYECKHE Olepaluu, a Takke
W3BJICUCHHUE KOPHS HATypajJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronmapss mocnenoBaTeIbHOMY pAaCIIMPEHUI0 Kpyra UCIHOJIb3yeMbIX 4YHCEel W
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPUMEHEHHUS /I PEIICHUS Pa3IudHbIX 3a/1a4
dbopMHpyeTCS TIPEACTABICHHE O EIWHCTBE MATEMAaTHKH KaKk HaykKd HW e€ poyr
B TIOCTPOCHUH MOJIEICH peasbHOr0o MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHne u
KOHKpETU3aIHsI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCs Ha MPOTHXKEHUH BCETO 00yUCHUS
Ha YPOBHE CpeJHEro 001ero o0pa3oBaHusl, TOCKOJIBKY B KaxaoM paszzene [Iporpammbl
NPEIyCMOTPEHO pEIIEHWE COOTBETCTBYIOIIMX 3aj1ad. B pesynbraTe oOyuarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAaMH PEIICHHUS PAMOHAIBHBIX, HPPAIlHOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHECHUN, HEPABCHCTB U
CHUCTEM, a TaKXe 3ajad, coiepkamux mapameTpbl. [logydyeHHBIE YMEHHS IIUPOKO
WCITIOJIB3YIOTCSI TIPH UCCIEAOBAaHUM (PYHKITUN C TIOMOIIIBIO TIPOM3BOIHOM, MPU PEIICHUN
NPUKIAIHBIX 3a7a4 W 3a7a9 HAa HAXOXKICHUE HAWOOJBIINX W HAUMCHBIINX 3HAYCHHM
byukiuu. JlaHHas cojeprkaTefibHasl JUHUS BKJIIOYaeT B cels Takxke (opMupoBaHue
YMEHUW BBINONHATH pacdy€Tel 1Mo QopmynaMm, MnpeoOpa3oBaHUsI palMOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAXKEHUH,
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CoJepKalMX CcTeneHu u Jjorapudmsl. brarogaps wusydeHuro anreOpandeckoro
MaTepuana MPOUCXOIUT JajlbHEMIIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPAKTHOIO
MBIIUICHUS 00yYaromumxcs, GOpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKIECHUH, paOOThI
C CUMBOJIbHBIMU (pOpMaMHu, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE
paBeHCTB U HepaBeHCTB. AunreOpa mnpemaraecT S(Q(QEKTUBHBIE HWHCTPYMEHTHI
JUISl PELLICHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIAIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpaduKU»  TECHO
HeperyieTaeTcs ¢ IpyrMMH JIMHUSAMU y4eOHOIro Kypca, OCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T  NOCIENOBATEIIBHOCTh  M3Y4Y€HHs  marepuana. l3yueHume  CTEneHHOW,
NOKa3aTeNbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKUMN, UX CBOMCTB U
rpauKoOB, HCHOJb30BaHUE (QPYHKUMN i1 pElIeHHs 3a7ad U3 JPYruX Y4eOHbIX
IIPEIMETOB M PEAIIBHOM JKU3HU TECHO CBA3aHO KAaK C MATEMAaTHYECKUM aHAJIU30M, TaK U
C peuieHHeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosiblloe BHUMAHUE YAEISETCS
(GOpMHpPOBAHUIO YMEHUS BBIpAXKaTh (POPMYyIaMH 3aBUCUMOCTH MEXKIY pPa3IUYHBIMU
BEJIMUYMHAMH, UCCIIEIOBaTh MOJyuYE€HHbIE (YHKIMH, CTPOUTHh MX rpaguku. Matepuan
ATOM COAEpKAaTEIbHON JIMHUM HAalleJIEH HA Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIINX
BBIPQKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IMYHON (opMe: aHaTUTHYECKOM,
rpaguyeckoil u cnoBecHOU. Ero nzydeHnue crnocoOCTBYET pa3BUTHIO aJITOPUTMHUECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHWI0 M  KOHKPETU3AllMH, HCIOJb30BAHUIO
aHaJIOTHUM.

ConepxarenvHass JuHuA «Hawana maTeMaTWyeckoro aHaiusa» IO3BOJIAET
CYILECTBEHHO pAaCIIMPHUTh KPYyTr KaK MaTeMaTHYeCKUX, TaK W MNPUKIAJHBIX 3a]ad,
JIOCTYITHBIX O0y4YarOIIMMCS, TaK KaK y HUX MOSBIISIETCS BOZMOXHOCTb CTPOUTh IpapuKu
CJIOXHBIX (DYHKIIMI, ONIpeAeNaTh X HauOOJIbIINE U HAUMEHbILINE 3HAUECHHUSI, BBIYUCIISATh
wiomaau GuUryp u o0bEMbI TeJl, HAXOUTh CKOPOCTU M YCKOPEHUs MpolieccoB. JlaHHas
coJiep>KaTelibHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MaTEMATUYECKHUX
MOJEJIE pealbHBIX CUTyallMi, II03BOJIIET HAaxXOJWTh HAWIy4YIIEEe PEIICHHUE
B IPUKJIAJAHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBAMHM MAaTeMaTHYECKOTO aHajau3a CIOCOOCTBYET PAa3BUTHIO aOCTPAaKTHOTO,
(GopManIbHO-JIOrMYECKOTO0 M KPEAaTUBHOTO MBILUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBICHHUS 3aKOHOB MaTeMaTUKU B HAyKe, TEXHUKE M MCKYCCTBE.
OOyyarolyecs y3HAIOT O BBIJAIOMIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJAE pPa3BUTHUS
MaTeMaTHKHU KaK HayKd, 1 00 X aBTOpax.

ConepxarenbHO-MeTOAuYeCcKas TuHUs «MHOXKecTBa U JIOTHKa) BKJIIOYAeT B ce0s
AJIIEMEHTBI TEOPUH MHOXKECTB M MAaTEMATHYECKOU JIOTUKH. Te€OpeTUKO-MHOKECTBEHHBIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKU M MpeiararT
HauOoJiee YHUBEPCAJIbHBINA S3bIK, OOBEAMHSIONIMI BCE pas3jesibl MaTeMaTUKU U €&
NIPUJIOKEHH, OHU CBSA3BIBAIOT PA3HBIE MATEMATUUECKHUE TUCHUIUIMHBI U UX IPUIIOKEHUS
B enuHoe uenoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOYyYarolleMycsi MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKHU M MCIOJb30BaTh €ro

13



denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kiaccer (yriyOn€HHBIH YPOBCHB)

JUTSL BBIPQXKEHUSI CBOMX MbIcHed. J[pyruM BakKHbIM MPU3HAKOM MATEMaTHKU KaK HayKu
CIeMyeT TpPHW3HATh CBOWCTBEHHYIO €H CTPOroCTh OOOCHOBAaHWWA W CIICIOBAaHUE
OTpeNeNEHABIM TIpaBUjIaM TIOCTPOCHUS JIOKA3aTeIhCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTEMaTUYeCKOM JIOTMKA  CHOCOOCTBYET  Ppa3BUTUIO  JIOTUYECKOTO  MBIILICHUS
OOyYaroIMXcs, MO3BOJIIET UM CTPOUTH CBOHM PACCYXACHHS Ha OCHOBE JIOTHUYECKHUX
npaBuil, OPMUPYET HABBIKKM KPUTUUECKOTO MBILIIICHUS.

B yuebHOM Kypce «Anrebpa v Hadajia MATeMAaTHYECKOTO aHAJIM3a) MPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOr0 MOJICIMPOBAHMS, KOTOpPhIE MPU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJECNICH peaJbHBIX CHUTYaIlUW, MCCIEIOBAHUS
TUX MoOJelied C TOMONIbI0 amnmapara aireOpbl W MaTeMaTH4YecKOro aHalu3a,
WHTEPHPETALUU TOJYYCHHBIX pe3yibTaToB. Takue 3aaHusi BIUICTEHBI B KaxIbld
U3 Pa3[eioB TPOTPaMMBI, TOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca MIHPOKO
UCIIOJIB3YETCSl  JUJISl  pEIIeHHUs TPUKIATHBIX 3anad. [lpu  permeHun peanbHBIX
MPAKTUYECKUX 3a7a9 OOyJaroIIrecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEpPHOCTH, a0CTparupoBaThCsi, HCIOIb30BaTh AaHAJIOTHIO, 00001aTh U
KOHKPETU3UPOBATh Mpodsiemy. JlesTenbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIATHBIX 33/1ad OPTaHU3YeTCS B TIPOIECCe M3YyYEHHUS BCEX TEM y4eOHOTO Kypca
«Anrebpa 1 Havajia MaTeMaTHIECKOTO aHATTN3ay.

Ha wusyuenue ydeOHOro kypca «Anredpa ¥ Hayajla MaTeMaTHUYECKOTO aHAIM3a»
orBogutTcs 272 yaca: B 10 kmacce — 136 gacoB (4 uaca B Heaento), B 11 kiacce —
136 vacos (4 yaca B HEJICITIO).

COJAEPXXAHUME OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Pamronansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOU, TMPOIICHTHI,
OeckoHeuHble Tiepuoanyeckue apoou. [lpumenenne npobeii u MPOIEHTOB ISl PEIICHUS
MPUKIIAIHBIX 33J1a4 U3 PA3JINYHBIX OTPACIeH 3HAHUW U PEaJIbHOM KU3HU.

JlelicTBuTENbHBIE  Yucla.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCITA.
ApudmMernueckue onepanuu ¢ ACHCTBUTEIBHBIMUA YucIaMUi. MOAyTh NEUCTBUTEIBHOTO
yucia u ero cBoicTra. [IpubmmkEHHBIC BEIYUCIICHNUS, TIPaBUIa OKPYTIICHUS, TPUKUIKA U
OLICHKA PE3YJIbTATA BEIYUCIIEHUM.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJI1 PEIICHWS TMPaKTUYECKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢ paunuMOHalbHBIM TIOKa3aTreleM U €€  CBOICTBA, CTENEHb
C JEUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapupm uymcna. CoiictBa Jjorapudma. JlecITUUHBIE U  HaATypajbHbIE
JoTapuQMbI.
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CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCJIOBOIO AapryMEHTa. ApKCHUHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U ypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-pPAllMOHANBHBIX YPaBHEHHUH H
HEpPABEHCTB. MHOIOUYIEHBI OT OJHON NEPEMEHHOM. JleeHne MHOTO4JIeHa HA MHOTOYJICH
c octatrkoM. Teopema be3y. Muorowiensl ¢ mensiMu koddpduuuentamu. Teopema
Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALIUX CTEIICHU U KOPHH.

HppaunroHaneHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS HPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaKEHUH, COAEPIKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOorapu(pMUUECKUX
YPaBHECHUM.

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

Pemenue cucrem JIMHENHBIX YpaBHEHUW. MaTpuiia CUCTEMbI JIMHEUHBIX YPABHEHU.
Onpenenutens MaTpuilpl 2X2, €ro reOMETPUUYECKUM CMBICIT U CBOMCTBA, BHIYMCIICHUE
€ro 3HA4YCHUs, IPUMEHEHUE ONPEACIIUTENd JUId PELIEHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHUM. PellieHne npukIIaaHbiX 3a/1a4 C MOMOIIBIO CUCTEMbI IUHEWMHBIX YPABHEHUM.
HccnenoBanre nOCTPOEHHOW MOJIENH C TIOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pEAJbHOW CUTyalud C IOMOUIBIO
YPaBHEHUM W HEpaBeHCTB. l[IpuMeHeHHe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DOyHKUMHU U TPAPUKH

OyHkIusa, cnocodbl 3amaHus  GyHKIUMU. B3aumHO oOpaTHbIe  (YHKIIUU.
Komnozumms pyukiuii. ['paduk ¢pynkuuu. SnemeHntapHbie npeodpa3zoBaHus rpaduKkoB
GyHKITHA.

OO6nactb omnpefeneHuss U MHOXKECTBO 3HaueHUW QyHkuuu. Hymu ¢yHKuuu.
[TpomexyTku 3HaKomoctossHCTBa. YETHble W Heu€THble ¢GyHKUuU. llepuoanueckue
¢bynkuuu. [IpomexxyTkn MOHOTOHHOCTH (DYHKUIMU. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYHKIUN HA IPOMEXKYTKE.

Jluneitnasi, KBaapaTu4yHas ¥ JPOOHO-IMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPadUKOB.

Crenennast (GyHKUMSI C HATypajJbHbIM M LEJIbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il CTeNeHW Kak (PyHKIUU OOpaTHOM CTeneHU
C HaTypaJIbHBIM I1I0KAa3aTEJIEM.

15



denepanbHas padouas nmporpamMma | Martemaruka. 10-11 kiaccer (yriyOn€HHBIH YPOBCHB)

[lokazaTenbHass u Jjorapupmuyeckas (YHKIMH, WX CBOMCTBA M TIpaduKU.
Hcnonb3zoBanue rpadukoB QyHKIUHN 17151 pEeIICHUs YpaBHEHUH.

TpuronoMmerpruueckasi OKPY>KHOCTb, ONPEICTICHUE TPUTOHOMETPUYECKUX (DYHKITUN
YHICJIOBOTO apTyMEHTA.

OYyHKIIMOHAIbHBIE 3aBUCUMOCTU B PEaIbHBIX Ipolieccax U siBleHusax. ['paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcoObl  3aJaHusd  IocheAoBarenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MAaT€MAaTUYECKOTO aHalIW3a Kak aHajdu3a OECKOHEYHO
MaJIbIX.

ApudmMernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeuHo yObIBaromas
reomerpuyeckas mporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpu4ecKon
IPOrpeccuu. JIMHEMHBIM W 3KCHOHEHUHMAIbHBIA pocT. Yucno e. dopmyia CIOXKHBIX
IPOLIEHTOB. M Cronp30BaHnEe MPOrPECCUN ISl PELICHUS PEANbHBIX 3a7a4 MPHUKIAIHOTO
Xapaxkrepa.

HenpepsiBable pyHKIMM U uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI TpadUKOB
¢ynkuumid. CBoiicTBa (QYHKUMH HENpPEpBIBHBIX Ha OTpe3ke. MeToJ HWHTEpBajoB
JUIs pellieHusl HepaBeHCTB. [IprMeHeHre CBOMCTB HENPEPBIBHBIX (PYHKIMN U1 PEILICHUs
3aj1ay.

[lepBass u BTOpas mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKU U
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoansie 3nemMeHTapHbIX (yHKUMA. [Ipon3BogHAas CyMMBbI, NpPOU3BEACHMUS,
YaCTHOTO YU KOMMO3UIMHU (HYHKLIUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYTUX yU4eOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KIIACC

Yuciia v BLIYUCICHUS

Harypanbubie u nensie yucina. [[pumeHeHrne npu3HaKoB JACIUMOCTH LETbIX YUCE,
HanOonbIui o0mmmii nenurens (nanee — HOJl) u HaumeHnsbIee o01iee kpaTHoe (Janee —
HOK), ocratkoB mo mopyito, aiaroputMa EBkiuaa 1y pemieHusl 3afad B IIEJBIX
yucax.

KommiexcHblie uncna. Anredpandeckas U TpUTOHOMETpUueckas (OpMbl 3alUCU
KOMITJIEKCHOTO 4Hucia. Apu]MeTHdecKue omepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHne KOMILIEKCHBIX YKCesl Ha KoopauHaTHOU miockoctr. dopmyna Myaspa.
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Kopau Nn-oil cTeneHn mM3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUTSI pemieHrs (PU3NIECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHMS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHUW M HEPAaBEHCTB. PABHOCHIIbHBIE CHCTEMBI H
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt6op KOpHEHN TPUTOHOMETPUYECKHUX ypaBHEHUI C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpruueCcKuX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTEbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPALMOHATIBHBIX, TOKA3AaTENIbHBIX U JOTapu(pMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAaMETPAMH.

[IpuMmeHenne ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHHUI0 MAaTEeMaTUYECKHUX
3a/lad U 3a7a4 U3 Pa3IM4YHbIX 00JacTeil HayKu M PeaNbHOW >KU3HU, WHTEPIpPETALHS
ITOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMHU U TPAPUKH

I'padux xommozunuu QyHkiuid. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyecknue QyHKIMH, UX CBOMCTBA U TPaQUKU.

['padpuueckue MeTobl pellieHrs YpaBHEHU U HEPABEHCTB. [ 'padudeckrue MeTo bl
pelIeHus 3a7ay ¢ lapamMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKUIUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NpPH PEHICHUH 3aJad M3 APYruX Yy4deOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TpPOU3BOJHOM K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYEHUW HENpepbhIBHON
(GyHKUIHMH Ha OTPE3KE.

IIprMenenue Npon3BOIHON I HAXO0KIECHHS HAWTYYIIETrO PEeLICHNs B IIPUKIIaAHBIX
3a/iayax, JAJid ONpeeieHUs] CKOPOCTH U YCKOPEHUS MpoIecca, 3aaHHOro (hopMyJIoi niu
rpadukom.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkimil. [IpaBuna HaxoxaeHus epBOOOPA3HbIX.

Nurerpan. ['eoMeTpuyeckuil CMBICI UHTErpasia. BeruucieHue ornpenes€HHOro
uHTerpana no popmyne Hetorona—JleiiOuuia.

[IpumeHeHne uHTerpana AJjisg HaXOXKJACHUs IUIoHIaied TIIOCKUX (Guryp u o0bEMoB
r€OMETPUYECKUX TEN.

[Ipumepst  pemienuit  auddepeHunanbHbIX  ypaBHEHUH. MareMaruuyeckoe
MOJIEJIMPOBAHUE PEAIbHBIX IPOLECCOB C MOMOIIBIO AU(PPEpPEHIINATbHBIX YPaBHEHUI.
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INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiiacce 00y4aroniuiicst moay4duT CaeayIOUIie NpeaAMETHbIC
pe3yabTaThI 10 OTACTBHBIM TeMaM (peaepanbHoil paboyeil mporpaMmbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATIU3a»:

Yucsia 1 BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoAnYecKas Jpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
Y JIEMCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEILHOTO YUCIA;

MPUMEHSATH IpOoOU M MPOLEHTHI JUIsl PEIICHUs NPUKIAJHBIX 33134 U3 Pa3IHMYHbIX
OTpaciie 3HaHUU U PEAIbHOU JKU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUMCIEHUS, MPAaBUJA OKPYTJEHUS, NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHUM;

CBOOOHO ONEpUPOBATH IMOHATUEM: CTENEHb C LEJIBIM [T0KA3aTEIEM, UCIIOIb30BaTh
NOXOAIIYI0 (POPMY 3aIIMCH ICUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOJHO OMNEPUPOBATH MOHATUEM: apUPMETUYECKH KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOJHO OIEPUPOBATH IOHATUEM: CTENEHb C pAlMOHAIBHBIM I[IOKA3aTENIEM;

CcBOOO/IHO OIIEpUPOBATh NOHATUSAMU: JIOTapU(M YKCA, TECATUUHBIE U HATypaJIbHbIE
JgorapuMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCHHYC, TAHIT€HC, KOTaHI€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATh TOHATHUSAMU: APKCHHYC, APKKOCHHYC W apKTaHT€HC YHCJIOBOTO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA,

NPUMEHSTH Pa3IMUHbIe METObI PELICHUS PALIMOHAIBHBIX U JPOOHO-PALIMOHATBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB I PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPuimeHTaMu, KOpHU MHOTOWIECHA, MPUMEHATH JIEeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopeMy Buera s pemenus
3ajay;

CBOOOJHO ONEPUPOBATH MOHSATUSMU: CHUCTEMA JMHEHHBIX ypaBHEHMM, MaTpula,
ONPENEIUTENb MATPULIBI 2 X 2 U €ro TEOMETPUUECKUN CMBICII, UCIIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 g BbIUKACIEHUS €ro 3HA4YeHUs, MPUMEHSATH OINpEIeIUTENN
JUIl PELIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOJEIUPOBATH PEaJbHbIE CHUTYalUH
C IIOMOLIBIO CUCTEMBI JIMHEWHBIX YPABHEHWMM, WCCIENOBATh IOCTPOCHHBIE MOJEIN
C MOMOILBIO MAaTPUIL U ONIPEACIIUTENIEH, HHTEPIPETUPOBATH MOJYUEHHBIN pE3yNbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBINOJIHATh IPEe0Opa30BaHUSI YHMCIIOBBIX BBIPAKEHUH, COJAEpKAIMX CTEHEHU
C PalMOHAJIBHBIM NIOKA3aTENEM;

UCIOJIb30BaTh CBOWCTBA JIOTapu(pMOB JUIsl MpeoOpa3oBaHUs JOrapupMUUECKUX
BBIPAKEHU;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: HPPALUOHAIBHBIE, IIOKa3aTeJbHbIE MU
JorapuMuyueckue ypaBHEHMs, HAXOJUTh WX PEIICHUS C TMOMOIIBI0 PaBHOCHIIBHBIX
IIEPEXOA0B WM OCYILLIECTBIIAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (OpMYJbl s INpeoOpa3oBaHMs
TPUTOHOMETPUUYECKUX BBIPAKCHMI;

CcBOOOIHO OMEpUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE ypaBHEHUE, TPUMEHATD
HEOoOXOoauMble (OpMYJIbl JJIsi PEHIEHHs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHEHMU;

MOJEJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIISITh BBIPAKEHMUS,
YPAaBHEHMs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4M, UCCIENOBATHh IIOCTPOCHHBIE MOCIIH
C UCIIOJIb30BAHHUEM allllapara ajareopsl.

DOyHKUMHU U TPAPUKHU:

CBOOO/ZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLHMS, CIOCOOBI 3anaHus (yHKUUH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3UIMS (QyHKIMM, rpaduk (QYHKIUU, BHITOIHSATH
AJIEeMEHTapHbIE IPeoOpa3oBaHusl rpa@uKoB HyHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMH: 00JIaCTh ONPEAETICHNUS U MHOXKECTBO 3HAYCHUI
byHKUMU, HYIH YHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO  OMEpUPOBaTH TMOHATHSAMH: UYETHBIE M  HEUETHBIE  (PyHKIUH,

nepuoaudeckrue QyHKIINU, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAaKCUMYMBI U
MUHUMYMBbI (DYHKITUH, HanOOoJIbIlIee 1 HAaMEHbIIIee 3HaYeHNEe (PYHKIIMH Ha IPOMEXKYTKE;

CBOOOTHO ONEPUPOBATH OHITHAMU: CTETICHHAs! (PYHKITUS C HATYPAJIBbHBIM H LIETTBIM
nokasartesieM, rpaduk CTENEeHHOW (DYHKIMH C HATypaJIbHBIM M IEJBbIM TOKa3aTelieM,
rpa@uk KOpHS N-Oi CTemeHW Kak (PYHKIMU OOpaTHOM CTEMEHW C HATypabHBIM
MOKa3aTeNeM;

OTIepUPOBATh MOHATUAMHU: JTUHEHHAS, KBaJIpaTHUHAS U IPOOHO-TMHEHHas (YyHKIIUH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TTIOCTPOCHUE UX IPaUKOB;

CBOOOJTHO OMEpUPOBATh TMOHATUSMHU: TIOKa3aTelbHas | JorapupMuyecKas
(byHKIMH, UX CBOMCTBA U TpadUKH, UCIIOIB30BaTh MX TpaduKU 7S PEIICHUs ypaBHEHUH;

CBOOOMHO  OMEpUPOBaTh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

MCTIONB30BaTh Tpaduku GYHKIIUN A7 UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH
NP peIIeHUH 3a7ad U3 APYTrux Y4eOHBIX MPEIMETOB M PEabHOM JKU3HHU, BBIPAXKAThH
dbopmyramMu 3aBUCUMOCTH MEX]Ty BEIMUNHAMU;

Havaysa MmaTeMaTH4eCcKOro aHaImM3a:

CBOOOJHO OMEpUPOBaTh TMOHATUSMH: apudmeThyeckas W TreoMeTpuyecKas
nmporpeccusi, OECKOHEYHO YOBIBAOIIass TEOMETPUYECKass MPOrpeccHs, JUHEHHBIM U
AKCTIIOHEHIIMAJILHBIA POCT, (opMysia CIOXKHBIX TPOIEHTOB, HMMETh MpECTaBICHUE
O KOHCTAHTE;
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UCIIOJIb30BaTh MPOTPECCUU Uil PEIIEHUs peajbHBbIX 3a7ad MPUKIATHOTO
XapakTepa;

CBOOOZHO OIEPUPOBATh TMOHATUSMHU: TOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJlaHus
MOCJIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIE0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHan3a Kak aHaan3a 0ECKOHEYHO MAaJIbIX;

CBOOOZIHO OMEpPUPOBATh MOHITUSIMH: HENpPEpPBHIBHBbIC (PYHKIMH, TOYKU pa3pbiBa
rpaduka GyHKIIMH, aCHMIITOTHI Tpaduka QyHKIIHNH;

CBOOOJHO OIepupoBaTh MOHATHEM: (GYHKUHS, HENpephiBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUHN ISl pELICHUS 3a]1ay;

CBOOOJHO OTIEpPUPOBATH MOHATHUSIMU: TE€pBas U BTOpasi MPOU3BOJHBIE (DYHKIINH,
KacaTeabHas K Tpaduky GyHKIUY;

BBIUUCIIATh IPOU3BOAHBIE CYMMBbI, IPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU JABYX
(byHKIMI, 3HATh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh FTEOMETPUUYECKUA U (PU3UUECKHI CMBICIT TPOU3BOAHON JIJISl PEILICHHUS
3ajad.

MHosxecTBa M JIOTHKA:

CBOOO/IHO OINEpPUPOBATHh MOHSATUSIMU: MHOXKECTBO, OMNEpAIlMU HaJl MHOXKECTBAMH;

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

CBOOOJHO OIEpUPOBATh MOHATHUSMH: OMNpEJICICHUE, TeopeMa, YpaBHECHHE-
CJICICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, 0KAa3aTeIbCTBO, PaBHOCHJIbHBIC
YpPaBHEHUS U1 HEPABEHCTRBA.

K koniry oOyuenus B 11 kiiacce oOy4aroniuiicss MOJIy4IHT CICTYIOIINE MPEIMETHBIC
pE3yNbTaThl IO OTIEIBHBIM TeMaM (eepalibHON pabouel mporpaMMbl y4eOHOTo Kypca
«Anre0pa 1 Hauaraa MaTEeMaTHYECKOTO aHAJIN3a»:

YucJia v BbIYUCTIECHHUA:

CBOOOJHO OMNEpUPOBATh MOHSITUSMU: HATYypallbHOE U II€JI0€ YHUCIO, MHOXKECTBA
HATYpaJIbHBIX U LEJbIX YUCEI, UCTI0JIb30BaTh MPU3HAKKU AETUMOCTH 1enbix yucen, HOJJ
1 HOK HaTypanabHBIX YMCes A1 pEIIeHUs 3a/1a4, MPUMEHITh allropuT™ EBKinaa;

CBOOO/IHO OIEpUPOBATH MOHITHEM OCTaTKa MO MOAYJIIO, 3aNMChIBATh HATypaAJIbHBIC
YHUCJIa B pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEJ, NPEACTaBIATh KOMIUICKCHBIC 4YHCIa B alreOpandecKol M
TPUTOHOMETPHUECKON (OopMe, BBIIOIHATH apU(METHUYCCKUE OICpallid C HHUMH H
n300pakaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH TMOHITUSMU: HppallMOHATIBHBIE, IIOKa3aTebHbIE U
JorapugMUUYECcKe HEPABEHCTBA, HAXOJUTh UX PEIICHHS C MOMOIILI0 PABHOCUIIBHBIX
IIEPEXO/IOB;

OCYIIECTBIISATH 0TOOP KOPHEH MPHU PEIICHUH TPUTOHOMETPHUUECKOTO YPaBHEHUS,
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CBOOOJTHO ONIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HeoOxoauMble (GOpMYNbl JIi PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJTHO OMEpUPOBATh MOHATUSMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWIbHBIE CHCTEMbl W CHUCTEMBI-CIEJICTBUS, HAXOAUTH PEIICHUS
CUCTEMbl U COBOKYIMHOCTEH pallMOHAIIbHBIX, WPpPAIlMOHATBHBIX, MOKA3aTEIbHBIX W
jgorapu(pMUYECKUX YPaBHEHUN U HEPABEHCTB;

pemaTh parMoHAIbHBIC, HPPAIIMOHAIIBHEIE, TTOKa3aTeIbHBIC, JIOTApU(DMHUIECCKUE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJIEpKAIINE MOy U apaMeTphl;

IPUMEHSTH Tpadrueckre MEeTOAbI JAJI PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TaKkKe
3aJlay ¢ mapaMeTpaMus;

MOJIETTUPOBATh pealbHbIC CUTYallUd Ha SI3bIKE aJreOpbl, COCTABIISITH BHIPAXKECHHUS,
ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3a7a4M, UCCIE0BATh TOCTPOCHHBIC
MOJIENId C UCIIOJIb30BAaHUEM ammapara ajireOpbl, HHTEPIPETHPOBATH MOJYUYECHHBIN
pe3yJibTar.

DOyHKUMH U TPaPUKH:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTh T€OMETpUYecCKrne oOpa3bl YpaBHEHH W HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CcBOOOZIHO ONEpUPOBATH MOHATUSAMU: Ipa@UKH TPUTOHOMETPUUYECKUX (YHKLHUM;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Havana MmaTeMaTH4eCcKOro aHaju3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
IKCTPEMYMBI;

HaxOJUTh HAWOOJIbIlIEE W HAWMEHbIIEE 3HAYCHHUS (PYHKIUH HEMPephIBHOMN
Ha OTPE3KE;

WCTONB30BaTh  MPOU3BOJHYIO IS  HAXOXKIEHUS  HAWIYUIIEro  pelIeHUs
B MPUKJIAJIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3a/lauax, JJIsl ONpeaeieHUs
CKOPOCTH M YCKOPEHUS Mpolecca, 3aaHHoTo (HopMyIioi uiu rpadukom;

CBOOOJHO ONEpPUPOBATh MOHSATUSIMHU: TIEPBOOOpa3Has, OMPEACIEHHBIM WHTETpal,
HaXOJIUTh MEPBOOOPA3HBIC ATIEMEHTAPHBIX (DYHKIIUN U BBRIUUCISATH UHTETpal 1o ¢hopmyJie
Hrrorona—JleiOuunna;

HaXOJUTh TUIOMIAHU TIOCKUX (GUTYP U 00BEMBI TEJT C IOMOIIBIO MHTErpaJia;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

pemath MNPUKIQJAHBIC 3a7a4d, B TOM YHCJE COLMAIbHO-3KOHOMHUYECKOTO M
bu3HYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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10 KJIACC
Haspanue KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE cofepKaHne
pazzena (TeMbl) 4acoB 00yJaronuxcst
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTS OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

JUTSL pEIICHUS 3a/1au.

Panmonanbabie uncia. OOBIKHOBEHHEIC
U JICCATUYHbIE APOOH, TPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIaIHbIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanroHanbHbIe U MppallMOHATILHBIC
yucaa. ApupMeTruuecKkue onepauu

C JCUCTBUTEIILHBIMHU YHCJIAMH.
MonyJsib IEMCTBUTEIILHOTO YHCIA U €TO
cBoiicTBa. [IpubnmxénHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYKCJICHUH.

MaTeMaTHYECKHUX 3aJ1a4, a TaK¥Ke
pEAIBHBIX MPOILIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAas
nepuoarIecKas Ipoob, MPOIICHTHI;
HUPPALMOHATILHOE U JEUCTBUTEIIBHOE
YHUCIIO; MOYJb JEUCTBUTEIBLHOTO

YK Ca; UCHOJIL30BaTh ITH TIOHSITHS
MIPY POBEAECHUN PACCYKACHUM

U JI0Ka3aTeIbCTB, IPUMEHSATH JPOOH
Y TIPOLICHTHI U1l pEIICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OoTpacier 3HaHUHU U peaJIbHOM KU3HU.
Hcnonb3oBath mpuOIMKEHHBIC
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yibTara
BBIUMCJICHUH.
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OCHOBHBIE METO/IbI PEIEHUS LEIBIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4WIEHBI OT OJHON
IepeMEHHOU. JleneHrne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LETBIMU

ko3 unrentamu. Teopema Buera.
Pemenne cucreM IMHENHBIX
ypaBHeHU. MaTpuia cucremsl
JIMHEWHBIX ypaBHEHUN. OnpenenuTens
MaTpULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI M CBOMCTBA; BEIYMCIIEHUE €TI0
3HAYEHUS; IPUMEHEHUE ONIPENCITUTEIIS
JUISL PEIIEHUSI CUCTEMbI JIMHEUHBIX
ypaBHEHUI. Penienne npukiaaHbix
3a/1a4 € IIOMOIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUI

[IprMeHSTh pa3auyHbIE METOIbI
pelIeHUs pallMOHAIBHBIX U IPOOHO-
palMOHAJIbHBIX YPAaBHEHUI; a TAKKE
METO]I HHTEPBAJIOB JIJISI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOYICH
OT OJTHOM MEPEMEHHOM, €r0 KOPHH;
MPUMEHSATH JEJICHUE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera miis pemenns
3a7ad4.

OnepupoBaTh NOHATUSIMA: CUCTEMA
JIMHEWHBIX YPaBHEHUW, MATPHUILIA,
ONPEAECTUTENIb MATPHUIIBI.
Hcnonp30BaTh cBOMCTBA
onpenenuTeist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSATH
ONPEAECTUTEIN JJIs1 PEUICHUS] CUCTEMBI
JIMHEWHBIX YPABHECHUM.
MopenupoBaTh peaibHbIE CUTyalluU
C MOMOUIBIO CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIU C MTOMOIIBIO
MAaTPHIL U OIPEIACIIUTEIIEH,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3yabTar
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@OyHKIUU U TpadUKH.
Crenennast QyHKIUS
C LIEJIBIM TT0Ka3aTeseM

12

DyHKITUSA, CIOCOOBI 3a/1aHus (YYHKITHH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnoszumms ¢pynkmwmii. ['padux
byHKUIMUU. DIIeMEHTapHbIE
npeoOpa3oBanus rpaduKoOB PYHKITHIA.
Ob6mnacTp ornpeneneHuss 1 MHOXKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiuu.
[IpomeXyTKH 3HAKOITOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[lepuognueckue GyHKIUU.
[IpomeXyTKM MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Hanbonpiiee 1 HauMeHbllee

3HaYeHUe (PYHKIHUU HA IPOMEXKYTKE.
Jluneitnasi, kBagpaTu4aHas U IpoOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe

UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB

3TUX (PYHKIU.

CrerneHs ¢ 1eJIbIM MMoKa3aTeJIeM.
bunom Hprotona.

CrenenHas pyHKIIUSI C HATYpaIbHBIM
U 1IeJIBIM TT0Ka3aTeneM. E€ cBoiicTBa
u rpadukx

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3a7aHust PYHKINUN; B3aHMHO
obpatHble (PYHKITUU, KOMIIO3UIIUS
bynkui, rpaduk pyHKIMKA, 001aCTh
OTpe/ieNICHUs] © MHOKECTBO 3HAUCHU I
byHKIUU, HYJIH QYHKITUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JVHENHAas1, KBaipaTu4yHasi, 1poOHO-
JMHENHAs U CTeneHHast (QYHKIIUH.
BrIToTHATE 271eMEeHTapHBIC
npeoOpa3zoBanus rpa@uKoB QyHKIIHIMA.
3HaTh ¥ YMETh JOKA3bIBaTh YETHOCTH
WM HEYETHOCTD (DYHKITAH,
NEPUOTUIHOCTD (PYHKITUHN, HAXOAUTh
IPOMEKYTKA MOHOTOHHOCTH
GyHKIIUYA, MAKCUMYMbl 1 MUHUMYMBI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
dopMyIUpPOBaThH U WILTIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (QyHKIUH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEXY BETUIHHAMH.

3HaTh onpeeieHue U CBONCTBA
CTETEHH C LIETIbIM NTOKa3aTeNeM;
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MOIXOSIYI0 (hOPMY 3aITUCH
JEHCTBUTEIb-HBIX YHCEIT JJIS PEIICHUS
NPAaKTHYECKUX 3a/1a4 U TIPEICTaBICHUS
JTAHHBIX

Apudmernaeckuii KOpeHb 15 Apudmernueckuil KOpeHb ®opMyIMpOBaTH, 3ANUCHIBATH
N-OW CTEICHU. HATYypaJbHOM CTETEHU U €r0 CBOMCTBA. | B CUMBOJIMYECKOH hopme
UppanmonanbHbie [IpeoOpa3oBaHus YMCIOBBIX Y UCIIOJIb30BaTh CBOMCTBA KOPHS
ypaBHEHUS BBIPAKEHUI, COJIEPKAILUX CTENIEHU N-oii cTeneHu A1 npeoopa3zoBaHus
Y KOpHH. BBIPAKEHUMU.
UppanrionansHbie ypaBHEHUS. HaxomuTs petienns uppaiiioHaIbHBIX
OCHOBHBIE METO/IbI PEIICHUS YPaBHEHHI C TOMOILBIO
UPpALMOHATBHBIX YPaBHEHUH. PaBHOCUJIBHBIX NIEPEXO0B WU
PaBHOCHITbHBIE TIEPEXO/IBI B PEIICHUU OCYILIECTBIISISI IPOBEPKY KOPHEH.
UppaIMOHATBHBIX YPaBHCHUH. CtpouTth rpadKk GyHKIIUNA KOPHS
CaoiicTBa 1 rpauK KOpHs N-oi N-oii cTernenn Kak oOpaTHOM
CTENEeHU KaK (PYHKIIMH 0OpaTHOU U1 (PYHKIUU CTETIEHU C HATypaJbHbIM
CTETNIEHU C HATypaJIbHBIM MTOKa3aTeJIeM noKasareyieM
[TokazaTenbHas GyHKUHUS. 10 Crenenb ¢ paluOHAIbHBIM ®opMyIHpPOBATH ONPEECICHHE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE
METO/bI PELICHUS TOKA3aTEIbHBIX
YpaBHEHUM

CTEINEHU C pallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIEpKAIINX
CTENEHU C PallMOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonb30Bath MU(PPOBBIE PECYPCh
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JUIS IOCTPOEHUs Tpaduka
MOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxonuTk penienns noka3aTeiabHbIX
YpaBHECHUM

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm umucna. CBoiicTBa JlaBath onpenesneHue gorapudma
Jlorapudmuyeckue norapudma. Jlecarnyasie u YHCIIa; IECATUYHOIO U HaTypalbHOIO
YpaBHEHUS HaTypaJibHbIE JIOTAPU(DMBI. aorapugpma.
[IpeoOpa3oBaHue BoIpaKeHUH, Hcnons3oBath cBOMCTBA TOrapu(MoB
CoJIeprKaliX Jorapumel. U1 IpeoOpa3oBaHUs
Jlorapudmuueckas GpyHKIHS, aorapu(pMUUECKUX BbIPAKEHUH.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnons3oBanue rpaduka QyHKIuu GyHKIIMU KaK 00paTHOM
JUIS pellIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckre ypaBHEHUS. CBOMCTBA JOrapu(pMUUEcKoi PyHKINU
OCHOBHBIE METOBI PEIICHUS JUIS peIIeHus 3aa4.
aorapu(pMUUECKUX YpaBHEHHI. Haxoauts perenus
PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUN Jorapu(pMUYECKUX YPABHEHU I
aorapu(pMUUECKUX YpaBHEHHI C TMOMOIIBI0 PABHOCHIIBHBIX MTEPEX0I0B
WJIA OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHus CuHyca,

BBIPAXKEHUSI U YPABHEHUS

YUCJIOBOTO apryMeHTa. ApPKCUHYC,
APKKOCUHYC U apKTAHTE€HC YHCIIOBOTO
apryMeHTa.

TpuronoMmerpruyeckas OKpyKHOCTb,

KOCHHYCa, TAHT€HCa U KOTaHT'eHCca
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCUHYyCa, ApKKOCUHYCA U
apKTaHIeHca yucia.
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OTpEICIICHUE TPUTOHOMETPUYECKHUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmyel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKCHUH.
Pemenue TpUroHOMeTpUUECKUX
YpaBHEHUM

[IprMeHSATh OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

JUTs IpeoOpa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUH.
[IpumeHnsTh HopMyIbl TPUTOHOMETPUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUI

HOCHGI[OB&TCJIBHOCTI/I
H IIPOrpecCcuu

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUs TTOCIIEIOBATEILHOCTEM.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYCHHBIC
nocneaoBarenbHocTu. Mctopus
aHaJIn3a 0ECKOHEYHO MAJIBIX.
Apudmerrnyeckast 1 reoMeTpuIecKas
MPOTPECCUH.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
CyMMa OecKOHEUHO yObIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonp3oBanue nporpeccun

JIJIs1 peIlIeHUs] pealIbHBIX 3aj1a4
MPUKJIATHOTO XapakTepa

OnepupoBaTh NOHATUSIMH:
MOCJIEIOBATEIBHOCTD, CITIOCOOBI
3a1aHus MOCIIE0BATEILHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEI0BaTEILHOCTH; UCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTh U OTPAaHUYEHHOCTb.
[TomyyaTe npencraBieHue

00 OCHOBHBIX UIEAX aHAIN3a
OECKOHEUHO MaJIbIX.

JlaBaThb onpeneneHue
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
POTPECCUU, HAXOAUTH CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
OECKOHEUHO YOBIBAIOIIEH
r€OMETPUYECKON MMPOTPECCHUH.
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Hcnons30BaTh nporpeccuu

JUISL PELLIEHUS 3a]1a4 [TPUKIIATHOTO
XapakTep.

[TpuMeHsITh POpPMYITy CIOXKHBIX
IIPOLICHTOB ISl PEIIEHUS 3a1a4
U3 peaJIbHOM MPAKTUKH

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpaduKoOB PYHKIUH.
CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBAaJIOB

JUISl PELLIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HENPEPBIBHBIX
GyHKUMN JUIs pelieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIC
¢ynkuuu. Onpeaenenue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJIHOM. Y PaBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
IIpon3BoaHbIE dIIEMEHTAPHBIX
¢bynkuuid. [TpousBoaHast CcyMMsl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBaTh NOHATUIMU: PYHKLIHS
HEIpEpBhIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (pyHKLINHU, aCUMIITOTa
rpaduka QyHKIHH.

[IprMeHATh CBOKMCTBA HEMPEPHIBHBIX
(GYHKIMI 1715 peeHus 3aaay.
OneprpoBaTh NOHATUSMH: NIEPBAs U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMAaTh GU3HUECKUI U
FEOMETPUYECKHUI CMBICII IPOU3BOJHOM;
3aIMChIBATh YPABHEHUE KACATEIBHOM.
Brrauciars npou3BOgHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOM
(GyHKIUH.

N3y4dats npon3BOAHBIE AJIEMEHTAPHBIX
(GyHKIHIA.

Hcnonb30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI MPOU3BOHOM

JUISL PELIeHUs 3aaa4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATH OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y Ha4aJl MaTEMaTUYECKOI0 aHaIn3a anreOpsl ¥ Ha4aJl MAaTEMaTUYECKOTrO
10 knacca, 00001IEHNE U aHaju3a Ui pelieHus 3a1a4y
CHUCTEMaTU3alMsA 3HAaHUU U3 PEaJbHOM KU3HU U IPYTUX
IIKOJIBHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHOE cojiepaHue paszelia OcHOBHBIE BU/IbI JEATEIHHOCTU
pazzeina (TeMbl) 4acoB (Tempi) 00yJaronuxcst
UccnenoBanue QpyHKIui 22 [IpuMeHeHne npon3BOHOM Crtpouts rpadvk KOMIO3UIUU

C IOMOIIIBIO MPOU3BOTHOM

K UCCIIEA0BAHUIO (PYHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanOoIbIIETO U
HAaMMEHBIIEro 3HaYeHUs HENPEPBIBHOU
(YyHKLIHU Ha OTPE3KE.

IIpuMeHeHne MpOU3BOAHON

JUTSI HAXOKJICHU ST HAWITYYIIIEero
pelIeHus B PUKIAJIHBIX 3a]a4ax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKInH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAUHATHOMU
MJI0CKOCTH

(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUSI U CBOMCTB KOMIIO3ULIUU.
CtpouTts reomeTpruecKue 00pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INTIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

JUTsl UcclleIoBaHus QyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOJUTh HAauOOJIbLIEE U HAMMEHbLIEE
3HaueHUs! PYHKIMHU HETIPEPbIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAaHWUU IIPOBEIEHHOTO
VCCJIEIOBAHMSI.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSI HAXOKJIEHUSI HAWITYYIIEro
penieHus B NpUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHNSI CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3alaHHOrO
dbopmynoi unu rpadguKom.

ITonmy4aTs npeacrasiaeHue
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O MMPUMEHEHUHU MMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUMN

[TepBooOpazHas u UHTErpas 12 [TepBooGpazHas, 0CHOBHOE CBOHCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeaeaEHHbIN
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpan. Haxoauts nepBoodpasHbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIeMEHTapHBIX (DYHKIINI U BHIYUCIISTH
Nuterpan. ['eomeTpudeckuil CMbICI uHTerpai no gpopmyne HeroTona—
VMHTErpasga. Beraucienue JleliOuuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxoaute momanu miaockux Guryp
dbopmyne Hetorona— JleiOnuma. 1 00BbEMBI TEJT C IOMOIIIBIO
[Ipumenenue uHTErpana ONPENEIIEHHOTO UHTErpaia.

JUISL HAXO0XKAEHHUS TUIOIIAIEN 3HAKOMHTBCS C MATEMATUYECKUM
MJIOCKUX (Uryp v 00HEMOB MOJICTMPOBAHUEM Ha MIPUMEPE
F€OMETPUYECKUX TEII. nuddepeHIanbHBIX YpaBHEHUM.
[Tpumeps! pemennii [TosmyyaTh npencTaBieHUE O 3HAYCHUHN
nuddepeHanbHbIX YPaBHCHUM. BBEJICHUS MOHATHS UHTErpaia
MaremaTuyeckoe MOJIeIUPOBAHHE B Pa3BUTUU MAaTeMaTUKHU

peabHBIX MPOLIECCOB C TOMOIIBIO

muddepeHnnanbHbIX YpaBHCHHM

['paduxu 14 Tpuronomerpruueckue GyHKIIMHU, UX Ncnionp3oBath udpoBbIe pecypehl

TPUTOHOMETPUUECKUX CBOWCTBA U TPaPUKH. TSl TIOCTPOCHHUS TPaUKOB

GyHKIHA. OT160p KOpHEW TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKITH U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO V3YUYEHUS UX CBOWCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

ypaBHEHUS U OCYIIECTBIATH OTOOP
KOPHEHU C IIOMOIIBIO
TPUTOHOMETPHUUECKON

OKPYXHOCTH.

[TpumeHnsTh HOpMyITBI TPUTOHOMETPUU
JUTS PEIIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPCHI
JUTS IOCTPOCHUS U UCCIICIOBAHMS
rpagukoB QyHKIIHIMA

UppannonanbHble,
MOKa3aTeNIbHbIE U
JorapupMuIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MIOKA3aTeNIbHBIX U JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS
VPPaLHMOHAIBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
VPPALUOHAIBHBIX, [I0KA3aTEJIbHBIX U
norapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapumuueckoit pyHKui

K PELICHUIO TOKA3aTeIbHbIX U
JAorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PAaBHOCUIIBHOCTD
[IEPEXO0/I0B.

Pemars uppanronanbHubie n
KOMOMHUPOBAHHbBIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCUIIBHBIX
EPEXO0JI0B.

Hcnonb3oBatk rpaduyueckrie MEeTo bl
Y CBOICTBA BXOJSIINX B YPAaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUTSl peleHus 3a1a4u
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KomrnekcHble uncia 10 Kommekcusie uncna. Anreopandeckas | OnepupoBaTh MOHATUSIMU:
Y TPUTOHOMETpUYECKast POPMBI 3aITUCH | KOMILIEKCHOE YHCIIO K MHOXKECTBO
KOMILJIEKCHOT'O YHCJIA. KOMILJIEKCHBIX YHCEIL.
ApudmMeTnueckue onepanuu [IpeacTaBisTh KOMILUIEKCHBIE YHCIIA
C KOMILUIEKCHBIMU YUCJIaMHU. B alnreOpanveckon u
N300pakeHre KOMILIEKCHBIX YUCE TpUTOHOMETpHUUECKOU popme.
Ha KOOPAUHATHOM IIJIOCKOCTH. Brinonusats apudmerndeckue
®opmyna Myaspa. Kopuu n-oit omepaluu ¢ HUMH.
CTETEeHH U3 KOMIUIEKCHOTO YHKCIIa. N3o0paxkath KOMIUJIEKCHBIC YHUCIA
[IprMeHeHne KOMIUIEKCHBIX YUCET Ha KOOPJAMHATHOM MJIOCKOCTH.
JUIsL perieHust GU3NYECKuX U [Tpumensars popmyny Myaspa u
reOMETPUYECKUX 3a/1a4 MOJTy4aTh MPEJCTABICHUE O KOPHIX
N-0l CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
3HAKOMUTBCSA C PUMEPAMU
MPUMEHEHUSI KOMIUIEKCHBIX YHCE
JUISL pELICHUS] TEOMETPUUECKUX U
buznyeckux 3agad
HarypanbHble 1 1ienbie uncia 10 HarypanbHble u nemnbie uyncia. OrneprpoBaTh NOHITUSIMU:

[IpumeHenne MpU3HAKOB ACIUMOCTH
nensix gyucen, HOJl u HOK, octaTtkoB
110 MOJYJII0, aliropuTMa EBKiua

JUISL pEIICHUS 3aJ1a4 B IEJIbIX YMCiIax

HATypaJIbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATyPAJIbHBIX U LEBIX
YHUCEl.

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

3anuceiBaTh HATYpAJIbHbBIE YHCIIA

B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUUCJICHUSA

Cucremsl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb ypPaBHEHUM. OnepupoBath MOHATUAMH: CHCTEMA U
UPPpALMOHATIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIMHOCTb YPaBHEHUU U
IIOKAa3aTeJIbHBIX CJIEICTBHSL. HEPABEHCTB; PEUICHUE CUCTEMBI UIIN
1 JIorapu(PMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYIHOCTEW pallMOHAIIbHBIX, CUCTEMBI U CUCTEMBI-CJIE/ICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEJIbHbIX U Haxonuts penieHust cucteM u
jorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAJIBHBIX, HPPALIMOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO NOKa3aTeNbHbBIX U JIOTapUPMUUECKUX
MaTEeMaTUYECKUX 3a7a4 1 3a/1a4 YPaBHEHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpumMeHsTh CUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLs K PELIEHUIO TEKCTOBBIX 3a/1a4
NOJIYYEHHBIX PE3yJIbTaTOB U3 pa3IMYHBIX O0acTel 3HaHUH U
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIYYCHHbBIE PEILICHHUS.
Ucnons3zoBath UG poBbIE
pecypcsl
3agauu ¢ mapameTpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, Bri6upats cioco6 pemeHus

MOKa3aTeNIbHbIE, TIOTapu(MUIECKHUE U
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PAaLMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
NI0Ka3aTeNbHbIX, JJIOrapU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHHUN
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C mapameTpamu.
[TocTpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM YPAaBHEHMI U HEPABECHCTB

C ImapaMeTpamu

Y HEPABEHCTB, COAEPXKAIINX
MOZYJIA U TAPAMETPBL.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHHI U HEPABEHCTB

C IapaMeTpaMH, a TAKKE
uccienoBaHue QyHKIUN METO1aMU
MaTeMaTU4eCKOro aHAJIN3a.

Crpouts 1 uccie10BaTh
MAaTeMaTHYECKUE MOJIEIHN PEATBHBIX
CUTYalluH C MOMOILBIO YPAaBHECHUH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN

16

OCHOBHBIC ITOHITHS U METOJIBI Kypca,
000011IeHHE U cCUCTEMAaTH3aLUs 3HaHUI

MopennpoBaTh peajibHbIE CUTYallun
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHHUSI, ypaBHEHUS!, HEPABEHCTBA
Y UX CHCTEMBI 110 YCJIIOBHIO 33]1a4H,
UCCIIE0BATh TIOCTPOECHHBIE MOJEIIN

C UCIOJIb30BaHUEM arrapara ajareopsl,
UHTEPNPETUPOBATH MOJTYYECHHBIN
pe3ynbTar.

[IpumenaTs GyHKIMH

JUTSL MOJCIUPOBAHUS M UCCIIEIOBAHUS
peanbHBIX MPOLECCOB.

Pewate nmpukinagHbie 3a1a4u,
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B TOM YHCJIE COI[UATBHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakrTepa, CpeICTBaMH anreOpbl
¥ MaTeMaTUYECKOTO aHaIN3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

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

INOACHUTEJBHASA 3AIINCKA

I'eomerpust siBiasieTcss OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOLIEro
o0Opa3oBaHMsl, TaK Kak 00eCreunBaeT BOZMOKHOCTh U3yUEHUs JUCLMILIUH €CTECTBEHHO-
HAy4YHOH HANpPaBJIEHHOCTH M NMPEAMETOB T'YMaHUTAPHOr0 HUKJIa. [IoCKOIbKY Tornueckoe
MBILUIEHHE, (QOPMHUPYEMOE MpU H3YYEHHH OOYYaIOIUMUCS MOHSATHUMHBIX OCHOB
r€OMETPUH, IpPU JOKA3aTEIbCTBE TEOPEM M IIOCTPOCHHUM LENOYKH JIOTHYECKHUX
YTBEPKJICHUU MIPU PELICHUN F€OMETPUYECKUX 3a/]1a4, YMEHUE BbIIBUTATh U ONPOBEPIaTh
TMIIOTE3bl HETIOCPEACTBEHHO UCIIOB3YIOTCS IIPU PELIEHUH 337]a4 €CTECTBEHHO-HAYYHOI O
LIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOTO Kypca «l'eomerpusi» Ha yriyOJIEHHOM
YPOBHE — pPa3BUTHE WHAMBHUAYAJIbHBIX CIIOCOOHOCTEH OOydarolUXCsl MpPU H3YYEHUU
T€OMETPHUH, KaK COCTaBISIOIIECH TpeaMEeTHON o0nacTu «MareMaTtuka U MH(pOpMaTUKa»
yepe3 olOecreueHrne BO3MOYKHOCTH MPUOOPETEHHsST M HCIOJIb30BaHUs Oosee riyOoKux
rE€OMETPUYECKUX 3HAHUM M JEHCTBUM, CHEU(PUYHBIX T'€OMETPUU, U HEOOXOIUMBIX
JUIsl YCHEIIHOTO Mpo¢)eCCHOHANBHOTO 00pa30BaHMsI, CBA3aHHOTO C HCIOJIb30BAaHUEM
MaTE€MAaTUKH.

[IpuoputeTHBIMM 3aZjauaMy Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SBISIOTCA:

paclIMpEeHHE MPEACTABICHUS O TEOMETPUM KAK YacTM MHUPOBOM KYJIBTYpPbl M
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMHpOBaHKE MPEICTABIECHUS O IPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIAX, IMO3BOJSIOIIMX OINKCHIBATH W HM3y4aTh pa3HbIC SBICHUS
OKpPYXaIOILlEro MHpa, 3HaHHWE TMOHATUWHOIO ammapaTta no pasueny «CrepeomeTpus»
y4eOHOTr0 Kypca r€OMETPUH;

(opMHpOBaHHWE YMEHHS BIJIaJIETh OCHOBHBIMU MOHATHSIMHU O MPOCTPAHCTBEHHBIX
durypax u HMX OCHOBHBIMM CBOWMCTBaMH, 3HaHUE TeopeM, (opMyl U yMEHHE
UX TPUMEHSTh, YMEHHUS JOKa3blBaTh TEOPEMbl U HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI
pelieHus 3a1ay;

(opMupoBaHrE YMEHHsI paclio3HaBaTh HA YepTexkKax, MOJEISAX U B PEaIbHOM MUPE
MHOTOI'PAHHHKH U TeJla BPAIEHUs, KOHCTPYUPOBATh T€OMETPUUECKNE MOJIEIIN;

(GopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTUYeCKUX Teopud, (OpPMHUpPOBAHME TIOHMMAHUS POJM  AKCHOMATUKH
IIPU MPOBEJCHUU PACCYKICHUM;

(GopMupoBaHHe YMEHHS BJIaJE€Th METOJaMH [O0Ka3aTeIbCTB U aAJITOPUTMOB
pelieHusi, yMEHUsS WX MPUMEHATb, MPOBOJUTH JI0KA3aTENbHBIE PACCYXKIEHUS B XOJ€
pelIeHusl CTEPEOMETPUYECKUX 3a7a4 U 3a7a4 C NPAKTUYECKUM COJIEpKAHUEM,
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dbopMHUpOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KA3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM aKCMOMATHUKH B MPOBEACHHUM JIEIYKTUBHBIX
pacCyKJICHUN;

Pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEIJIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN
oOy4Jaroniuxcsi,  IO3HABATEIbHOM  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTHUYHOCTH MBIILICHUS, HHTEpECca K U3yYEHUIO T€OMETPUH;

dbopmupoBanre GyHKIMOHATBHOM IPaMOTHOCTH, PEJIEBAHTHON F€OMETPUN: YMEHUS
pacno3HaBaTh MPOSIBICHUSI F€OMETPUUYECKUX MOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaNbHBIX JKU3HEHHBIX CHUTyallUAX M TPU H3YyUYCHUHU IPYTUX y4eOHBIX
MIPEIMETOB, MPOSIBICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOICIMPOBAHUS peabHBIX
CUTyallUii, HCCIAEAOBaHUS TOCTPOEHHBIX MOJENEH, HWHTEPNPETAlud MOITYyYEHHBIX
pE3yNbTATOB.

OCHOBHBIMH  COJEP)KATEIbHBIMU JIMHUSIMU ~ y4eOHOro Kypca «l eomerpusi»
B 10-11 «maccax sBustorcs: «lIpssMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukuy, «Tena BpameHus», «BeKTOpsl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBUXKEHMS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHuME «yMETh ONEPHPOBATH
MNOHATUSIMU», PEJIEBAHTHBIX T€OMETPUU Ha YINIyOJIEHHOM ypoBHE 0o0yuyeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXKaTelbHbIM JIMHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTUYECKUX YMEHUN paclpelesieTcss HE TONbKO MO COJEPKATEIbHBIM
JUHUSM, HO U o Tojmam oOydenus. CoaepkaHue oOpa3oBaHUs, COOTBETCTBYIOIEE
NpeAMETHBIM  pe3yibraraM  ocBoeHus  DenepanpHOr  pabodeil  mporpammel,
pacnpenenéHHbIM 1o rojaM oOOy4eHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPUHIMIIUAIBHBIM BOINpocaM oOydaromuecss oOpaiainuch
HEOJTHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAZICHUE T€OMETPUYECKUMU MOHATUIMU
YW HaBbIKAMHM [OCJIEIOBATEIbHO M IMOCTYNMATEIbHO, C COONIOACHUEM MPUHIIMIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX
MPEACTABICHU OOY4YalOIIMXCA, pacmupsiss W yriyonsss e€, o0pasys NpodHbIe
MHO>KECTBEHHBIE CBS3H.

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

co3/1aTh ycIoBus i quddepeHnranud o0ydeHusl, MOCTPOCHUsI HHINBUTYaTbHBIX
0o0pa3oBaTeNbHBIX MPOTPaMM, OOECHeUuTh YIIIYOJIEHHOE H3yYe€HHEe T'€OMETpPUHU
KaK COCTaBJIsIoIIeH yueOHOro npeamera «MareMaTukay;

NOJATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO MU3YYEHHUS MATEMATHKU C YUYETOM
BbIOOpa Oymymieit mpodeccun, obecnedynBas MPEEMCTBEHHOCTh MEXKIy OOIIUM
U Ipo(peccoHaIbHBIM 00pa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomeTpus» Ha yriyOJIeHHOM YpOBHE OTBOJIUTCS
204 gaca: B 10 xmacce — 102 waca (3 waca B Hememio), B 11 kmacce — 102 yaca
(3 gaca B HeneIO).
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COAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsiMbIe ¥ IIJIOCKOCTH B IIPOCTPAHCTBE

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

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
napaJulelbHble M CKpeIIMBaromuecs npsaMble. IIpu3Haku CKpEImMBAOMMXCS MPSIMBIX.
[TapannenbHOCTh NPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IApaJUICNIbHBIE IIPSAMBIE
B IIPOCTPAHCTBE, NapAJIEIBHOCTD TPEX NPSIMBIX, NapAJIIEIIBHOCTD IPSIMOM U IIJIOCKOCTH.
[lapamnenbHoe W LEHTpAJIbHOE MPOEKTUPOBaHHE, H300paxeHue @uryp. OCHOBHbBIE
CBOMCTBa MapajUieIbHOrO0 MNpOeKTUpoBaHus. M300paxkeHue Guryp B mnapauiebHOU
OPOCKIUU. YTIJIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY IPSIMBIMU
B npocTpaHcTBe. [lapannenbHOCTh IIOCKOCTEN: NapajulelbHbIE IUIOCKOCTH, CBOMCTBA
napajuleNbHBIX IIockocTel. [IpocTtelimme npocTpaHCTBEHHBIE (PUTYpPhI HA IJIOCKOCTH:
TeTpa’ip, NapajuIeNICUIIE]], TOCTPOECHUE CEUECHH.

[lepneHAUKYISIPHOCT, TPSAMOM W IJIOCKOCTH: NEPHEHAMKYJSAPHBIE MpPsIMBbIE
B IIPOCTPAHCTBE, NPSIMbIE NTApaJUIEIbHBIE U NEPIEHANKYJISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPIEHINKYJIIPHOCTA MPSIMOM M IUIOCKOCTH, T€OpPEMa O NPSAMOM IMEPIECHIUKYISIPHON
wiockocTd. OpToroHanpHOE MNpoekThpoBaHue. [leprneHauKynsp W HaKJIOHHBIE!
pPacCTOSIHUE OT TOYKM J10 TUIOCKOCTH, PACCTOSIHUE OT IPSAMOU JO INIOCKOCTH, ITPOCKLIHS
burypsl Ha MJI0CKOCTb. [leprieHIUKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX IUIOCKOCTEN. TeopemMa o TpEX nepneHauKyIsapax.

Yrabl B IPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA YTOJ,
JIMHEWHBIA yrOJ IBYTPAaHHOIO yrija. TpéXrpaHHbli U MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoro yria. CBolcTBa IUIOCKMX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUJISI TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrOrpaHHMKOB, pa3BEpTKa MHOTOrpanHuka. [Ipusma: n-yroiaeHas npusma,
npsiMass M HaKJIOHHas TMpU3Mbl, OOKOBasg W TMOJHAsA TOBEPXHOCTh MPHU3MBIL.
[Tapamnenenurnen, npsMOYTOJIBHBIN NapajuieNIenUIe U ero cBoctea. Kparuaimue mytu
Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBUibHAasg U yCEUEHHAs MUPAMUJIBI.
CpoiictBa pébep W OOKOBBIX TpaHeW MpaBWIbHOW TUpamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKHW: TIpaBWIbHAs MpHU3Ma M TMpaBWIbHAsA NUpPaMUlA, NPaBUIIbHAS
TpeyrojbHas MUpamMuaa U MpaBUIbHBINA TeTpa’ap, KyO. [IpeacraBienue o mpaBUIBHBIX
MHOTI'OTPAHHHUKAX: OKTadIpP, JOAEKA AP U UKOCAIP.

Boruncnenue 31eMEeHTOB MHOTOTpAaHHUKOB: péOpa, auaroHanu, yriel. Ilmomans
OOKOBOM IMOBEPXHOCTU M MOJHON NOBEPXHOCTH NPSIMOM MPU3MBI, IIOIA/lb OCHOBAHU,
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TeopeMa 0 OOKOBOMW MOBEPXHOCTH MPsIMOM Tipu3MEbl. [1nomaas 60KOBOM TOBEPXHOCTH U
MMOBEPXHOCTH MPaBUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON TUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM MHOTOTPAHHHKE: CHUMMETpUSA
napajuielieiunea, CHUMMETPUS MPAaBWIbHBIX NPU3M, CHUMMETpPUS MPAaBHUIBHOM
MMHUPAMU/IBI.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IeMCTBUS C BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha umcio. CBOWMCTBa
CJI0KE€HUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4nCIIO. [IOHsITHE KOMIUIIaHApHBIE
BEKTOpHI. [IpuM3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB. I[lpaBWiio mapasenenuiena.
Teopema 0 pa3noKEHUU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKkTopam. [IpsMoyrosbHas
cUCTeMa KoopauHaT B npoctpadHcTBe. KoopaumHatel BekTopa. CBsI3b  MEXIY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAy BekTopaMu. CKaasapHOE
MIPOM3BEICHUE BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[ToHsTHS: TUIMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, oOOpasyrolue TMoBepxHocTe. Tenma BpalleHUs: UUIUHADP, KOHYC,
yceu€HHBI KOHYC, cdepa, map. BzaumHoe pacnosokeHue cdepbl M IIIOCKOCTH,
KacaTeJbHas IIIOCKOCTh K cpepe. M300pakeHne Ten BpallleHus Ha III0CKOCTH. Pa3BépTka
HMIMHApa U KoHyca. CuMmMeTpust cepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena M ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
HWIMHAPA, TUpaMuabl U KoHyca. O0BEM 1apa U apoBOro CErMeHTa.

KomOunaiuu Ten BpailleHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnivicaHHas B IIUJIUHID,
oInvcaHHas okoJo nunuHapa. [lepeceuenne cdepsbl u mapa c miockocTbio. Kacanue mapa
U cdepbl IOCKOCThI0. [oHsATHE MHOrOrpaHHMKa, OMUCAHHOTO OKOJO cdepsl, chepsl,
BIIICAHHON B MHOTOTPAHHUK WJIM TEJIO BPAIlCHUSI.

[Tnomaas MOBEpXHOCTH NMUIUHAPA, KOHYCa, TIomaas cepsl u e€ yactei. [logodue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeobpazoBanue  monmobus, romoTteTus. PemeHume 3agay  Ha  IJIOCKOCTH
C MCTOJBb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHre cedeHuil MHOTOTPaHHUKOB W TeJl BpALICHUS: CEYEHHS IMIMHIpa
(mapaJuienbHO U MEPIEHIUKYJIIPHO OCH), CEUeHUsI KOHYca (MapajljIeIbHOE OCHOBAHUIO U
IPOXOJSIIEE YEPE3 BEPUIMHY), CEYEHUsS LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpanctBe. Omnepanuu Haj BeKTopamu. BekTopHOe yMHOXKEHHE
BEKTOpOB. CBOIICTBA BEKTOPHOro yMHOXkeHUs. [IpsMoyronbHas cucTeMa KOOpJIWHAT
B nipocTpancTBe. KoopauHate! BekTopa. Paznoxkenue Bekropa o 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

JIBH2KEeHMS B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpaxkenus. J[BuxeHnus u paBeHcTBO duryp. O6mme
CBOMCTBa JBW)KCHWH. BuIbl JBWKEHUN: MNapajulelIbHbIA IIEPEHOC, LEHTpajIbHas
CUMMETpPHS, 3€pKaJIbHAasi CUMMETPHS, IOBOPOT BOKpYyr mpsimoi. I[IpeoOpazoBaHus
nono6us. [psimas u chepa Diinepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CcBOOO/IHO ONIEPUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPUU NIPU PELICHUU
3a7a4 U MPOBEJICHUU MaTEeMAaTUYECKUX PACCYKICHU;

OPUMEHATh AaKCHUOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IMpPH PELICHUU
TreOMETPUUYECKUX 3a/1a4;

KIacCU(PUIIMPOBATh B3aUMHOE PACIONOKEHHE TMPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOO/IHO ONEPHUPOBATh MOHATHSAMH, CBSI3aHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXTy MPSIMBIMU B IPOCTPAHCTBE, MEXTY MIPSIMON U TUIOCKOCTBIO;

cBOOOIHO ONEPUPOBATh MOHATUIMH, CBSI3aHHBIMU C MHOTOI'paHHUKaMU;

cBOOOMHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHUKOB (TIpHM3Ma, MUpaMHU/a,
MPSIMOYTOJIbHBIN Mapasuiesienunes, Kyo);

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

CcBOOOHO OIEpPUPOBaTh MOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPaHHHUKOB
MJI0CKOCTBIO;

BBINOJIHATD MapajieIbHOE, IEHTPAIbHOE U OPTOrOHAIBHOE MTPOEKTUPOBaHKUE QUTYD
Ha TUIOCKOCTD, BBIMIOJHITH H300pakeHus (GUTYp Ha TUIOCKOCTH;

CTPOUTb CEUYEHHS MHOTOIPAaHHUKOB pa3IUYHbBIMH METOJIaMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEPXY,
cOOKYy, CHUBY;

BBIUMCIIATh TUIOMAAN TOBEPXHOCTEH MHOTOTPAHHHKOB (MpU3Ma, NHpPaMUA),
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOpMYyIT;

CBOOOHO OMEpPUPOBATh TOHATHUSMU: CHMMETPHsI B TMPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CHUMMETPHH, HEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOMIHO  ONEpUpOBAaTh TOHATHUAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B IIPOCTPAHCTBE;

BBITIOJTHSTH JICUCTBUSI HAJl BEKTOPaMU;

pelaTh 3a/1a4yu Ha JOKA3aTeIhCTBO MATEMAaTHYECKUX OTHOIICHUN W HaXOXICHHE
r€OMETPUYECKUX  BEIWYHMH, TIPUMEHSS M3BECTHbIE METOJbI TMpPH  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TOBBIIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;
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IIPUMEHATh  NPOCTEMINME  MPOrPAMMHBIE  CPEICTBA W JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

U3BJICKATh, peoOpa3oBbIBAThH " MHTEPIPETUPOBATH UH(pOpMaLIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTekax H
PUCYHKaX;

IIPUMEHSATH IIOJYYEHHBIC 3HAHWS HA NPAKTUKE: CPAaBHUBATh M AHAIM3UPOBATH
peanpHbIE CUTYyallMd, IPUMEHSITh W3YyYEHHBIE ITOHATHS B IPOLIECCE IMOUCKA PELICHUS
MaTeMaTH4eCKu CHOPMYITUPOBAHHOM MPOOIEMbI, MOACTUPOBATH peaIbHbIC CUTYaIlMH Ha
A3BIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIM C  HCIOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, alapara aareOpbl, perarb IpakKTHUECKUEe 3aJauH,
CBS3aHHBIC C HAXO0K/ICHUEM I€OMETPUYECKUX BEJIMYNH;

MMETh MPEACTABICHHUS 00 OCHOBHBIX 3Talax pa3BUTHA F€OMETPUM KaK COCTABHOM
yacTu (QyHJAaMEHTa pa3BUTHUS TEXHOJIOTHUM.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOOJIHO ONEPUPOBATH MOHITHIMU, CBSI3aHHBIMU C LIMJIMHIPUYECKON, KOHUYECKON
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI OJTYUYEHHUS;

OIIEpUPOBATH NOHATUSIMU, CBSI3aHHBIMHU C T€JIaMH BPALLEHUS: IIMIUHIPOM, KOHYCOM,
chepoii u mapow;

pacrno3HaBaTh Tella BpalleHus (LUIUHAP, KOHYC, cepa U map) U 0ObACHATH
CHOCOOBI MOTYYEHUS TEJ BPAILICHHUS,

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojiokeHue chepbl U MI0CKOCTH;

BBIUKCIIATh BETMYUHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJI BpalIeHUs, 00bEMBI U
IJIOLIAAN TOBEPXHOCTE MHOTOTPAHHUKOB W TEJ BpaUIECHUS, F€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOpMYJT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBI3AHHBIMUA C KOMOMHAILIUSIMU TE€J BPAILLIEHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO Chepshl,
cdepa, BIUCaHHAs: B MHOTOTPAaHHUK WJIM TEJIO BPAILICHHUS;

BBIUMCIIATh COOTHOIICHHUS MEXIy IUIOMAAsIMU TOBEPXHOCTEH M 00bEMaMH
ITOJTOOHBIX TEI;

M300pakarb M3ydaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEpPTEXKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpaIllEHHUS,

U3BJIEKATD, WHTEPIPETUPOBATH 151 npeoOpa3oBbIBAThH uHpopmanuio
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTrypax, MPEICTABICHHYI0O Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B TPOCTPAHCTRE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPaAMU;

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

pemath T€OMETPUYECKHE 3aJauyd Ha BBIYHUCIECHUE YIJIOB MEXKIY HNPSIMBIMH U
IUIOCKOCTSIMHM, BBIYUCJIIEHUE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B ILEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A NP PEILLICHUN;
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CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBI3AHHBIMU C JBMKEHUEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh MU300paKeHUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IpU MapajijieIbHOM
nepeHoce, IEHTPATLHON CHMMETPHUH, 3€PKATbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB U TEJI BpAIICHUS: CCUCHHs IUIUHIpPA
(mapajuienbHO U NEPIEHIUKYIIIPHO OCH), CEYEHUS KOHYca (MapayieibHOE OCHOBAHUIO U
MPOXOJISIIEE YEPE3 BEPILIMHY), CEUEHUS 11apa;

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

JIOKa3bIBaTh TECOMETPUICCKUEC YTBEPIKICHNUS,

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

pemaTh 3a/ladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUNM M HAXOXKICHUE
r€OMETPUYECKUX BEIIMYUUH;

MIPUMEHSATH TPOTPAMMHBIC CPEJICTBA U JIECKTPOHHO-KOMMYHUKAITMOHHBIC CUCTEMBI
IIPY PEIIEHUN CTEPEOMETPUUICCKUX 3a]1aY;

MIPUMEHSATh TIOJyYCHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, AHAIM3UPOBATH H
OIICHMBATh PEAJIbHbIE CUTYallUH, IPUMEHATh U3yYEHHbIE TIOHSTHS, TEOPEMBI, CBOWCTBA
B IIpollecc€ IIOMCKA pEeUIeHUus MaTeMaTH4YecKh C(HOpMYyIMPOBAaHHOW MpPOOIEMBI,
MOJICIUPOBATh pPEabHBbIC CUTYaIlMUd Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJIENIA C MCTOJB30BAHHEM T€OMETPUUECKUX TMOHSATUN M TEOpeM, alapara aareOphl,
pemaTh NpakTHYECKHE 3aa91, CBSI3aHHBIC C HAXOXKIEHUEM ICOMETPUUYECKUX BEITHYNH;

MMETh TIPEACTABICHHS 00 OCHOBHBIX 3Talax Pa3BUTHS F€OMETPUM KaK COCTABHOM
yacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.
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10 KJIACC
Hazpanue KonnuectBo OCHOBHBIE BU/IBI IESTEIBHOCTH
OcHOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB y4aIuxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensth MI0CKOCTh Kak QuUrypy,

¢qurypsl.
[loHsATHA cTEpEOMETPUN: TOUKA,

npsiMast, IIOCKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE TUIOCKOCTH, NapaJIIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[ToHsTHS: IepeceKarorecs MIOCKOCTH,
nepeceKaroluecs npsiMasi ¥ II0CKOCTb;
HOJIyIIPOCTPAHCTBO.

MHoOrorpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIMMNX 0ObEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOM BBINIOJIHAECTCS MJIAHUMETPUS.
JlemaTe mpoCTEeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCUOMAaTHKH MJIOCKOCTH.
[TpuBOIMTE PUMEPHI pEATTBHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
SIBJISIIOTCA AKCMOMBI T€OMETPHH.
N3yuarh, MpUMEHATHh TPUHIIUIIBI
IIOCTPOCHUS CEUCHUN.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUYCHUM METOJI CJICI0B, METO]
BHYTPEHHETO MPOEKTUPOBAHMS, METOJ]
MEPEHOCA CEKYIIEH TIIOCKOCTH.
Pemate crepeomeTpuyeckue 3aaauu:
Ha OMpPEJCIICHUE BUIA CEYCHUS U
HaXO0XXJCHUE eTo IIJIOMIa/IH.
AKTyanu3upoBaTh (PaKThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

Hcnonb30BaTh Npy pEICHUH 33/1a4
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ApaMUIbl, Kyoa v IPU3MBI, KOTOPBIC
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTyYEHHBIX TUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMU I[BETAMH.

Merton cnefoB 1l HOCTPOEHUS
ceueHuid. CBOMCTBa epeceYeHU
IPSMBIX U IUI0CKOocTen. [locTpoeHue
CEUYEHMI B MUpaMHJie, KyOe Mo TpEM
ToukaMm Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alKCh 111aroB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menemnas. Pacyérsl

B CEUCHUSX HA BHIHOCHBIX YEPTEXKax.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIEYIOIINE MNTAHUMETPUIECKUE (DaKTHI
Y METOJBL:

Teopemsr Qarneca u

0 MPONOPLMOHAIBHBIX OTPE3KAX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX yacteul. Teopema
Menenas.

PaBHOOEpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpPOHHMI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOIBHUK.
CBONCTBO CpeNHEN JIMHUU
TpeyrojabHuKa. CBOMCTBO OMCCEKTPUCHI
yria Tpeyrojbauka. CBOMCTBO MEAUaH
TPEYTOJIbHUKA.

[Tpu3naku no1o0us TPEyroabHUKOB.
[Tomyuats npeacraBiaeHus 0o
OCHOBHBIX JTallaxX Pa3BUTHUS TEOMETPUU
KaK COCTaBHOM 4acTu (pyHIaMeHTa
Pa3BUTHUS TEXHOJIOTUN

B3auMHoe pacnionoxeHue
MPSAMBIX B IPOCTPAHCTBE

B3anMHOE pacronoxkeHue npsMbIX

B pocTpancTBe. CKpenMBaromuecs
npsimeie. [Ipr3Haku ckpenumBarommxcs
IPSIMBIX.

[TapannenbHbIe NpsIMBbIE

Knaccudummposats B3anMHOE
PaCIOJIOKEHUE TPSIMBIX

B ITPOCTPAHCTBE, WJLTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS TPUMEPHI
U3 peabHOM JKU3HH.
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B IPOCTpPaHCTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
MPSMOU MapaIeIIbHON TaHHOU
MPSAMOU, MIPOXOISINIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIC)KAIEH

Ha JIAHHOW MPSIMOM.

JlemMMa 0 mepecedeHnr mapayIeabHbIX
IPSIMBIX INTOCKOCTHIO. [TapannensHOCTh
TpEX NpsiMbIX. Teopema o TpEx
NapajuieNIbHbIX IPSIMBbIX.

TeopeMa 0 CKpeMBaOINXCS TPSAMBIX.
[TapamnienbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOICTBA NAPAJIIEIIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX Uryp B mapamuiebHOM
IPOEKLIMH.

[enTpanbHas npoeKUus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
YTroa Mex1y nIpsAMbIMHU.

3agaun Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacIIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

Jloxa3piBaTh TEOpEMY

O CYyILIECTBOBAaHUM U €IMHCTBEHHOCTU
MapAJIICITBHON TIPSMOM, TPOXOISIIIEN
4yepe3 TOUKY MPOCTPAHCTBA U HE
JeXKalEen Ha IpYroy npsMou; JIEMMY

O IEpECECYEHUH TUIOCKOCTHU JABYMS
HapaJIeIbHBIMU NIPSMBIMU; TEOPEMY

0 TPEX MapaieIbHbIX NPSIMBIX.
Jloka3bIBaTh IPU3HAK
CKPELIMBAOIINXCS IPSMBIX, TEOPEMY
O CKPEIIMBAIOIIMNXCS MPSMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
VIJIOB C COHANPABJICHHBIMUA CTOPOHAMM.
OOBACHATD, UTO HA3bIBACTCS
napajiebHbIM U LEHTPaTbHbIM
MPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
POEKTHPOBaHKE (PUTYDP HA MIOCKOCTb.
Jloka3bIBaTh CBOICTBA MapajuieIbHOrO
IIPOEKTUPOBAHHUS.

N3o0paxkath B mapauiebHON
IIPOEKLUU Pa3HbIE TEOMETPUUECKUE
burypsi.

Pemate cTepeoMeTpudeckre 3a1auu
Ha JI0Ka3aTeJIbCTBO U MCCIIEJOBAHUE,
CBSI3aHHBIE C PACIIOIOKEHUEM MTPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTE JOKa3aTeIbHbBIE
pacCyKJIeHUs IPpU pEeLICHUN
r€OMETPUYECKUX 3a/1a4, CBS3AHHBIX
CO B3aMMHBIM PACIOJIOKEHUEM
IPSIMBIX B IIPOCTPAHCTBE.
CpaBHHBaTh, AHAIN3UPOBATH U
OLICHMBATh YTBEPKJICHHUS C LEIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonenupoBaTh peajbHbIe CUTYALUH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C UCII0JIb30BAaHUEM IT'€OMETPUUECKUX
MOHSITUN U TEOPEM, arrapaTa aiareopsl,
U(PPOBBIX PECYPCOB.

ITonmyuaTe nipeacraBieHue

O LIEHTPAIBHOM MPOECKTUPOBAHUU

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapajutennbHOCTH IPSAMBIX
U IJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapauieIbHOCTH NMPSIMOM U
wiockoctr. CBOMCTBA MapalIeIbBHOCTH

KinaccudunmpoBats B3auMHOE
PacCIIOJI0KEHHUE TIPSIMOM M INTIOCKOCTH
B ITPOCTPAHCTBE, TPUBOISL
COOTBETCTBYIOIINE MTPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U I0KA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

[TocTpoeHue ceueHns, MPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJyIEIbHOTO APYrOM MPSMOM.
Pacuér ornHowmenu. [lapamtensnas
MPOEKIHs, TPUMEHEHNE

JUTSI TIOCTPOCHUS CeYeHUM Ky0a

Y Mapajuiesienunea.

CaoiicTBa napasienenuneaa u npu3Mal.

[TapannensHblie iockocTH. IIpu3Hakn
NapajuIeIbBHOCTH JIBYX IIOCKOCTEMN.
Teopema 0 nmapaiebHOCTU U
€JIMHCTBEHHOCTH IIOCKOCTH,
IPOXOSALIEN YEPE3 TOUKY, HE
NPUHAJIEKAITYIO TAHHOM IIOCKOCTH U
CIICJICTBUSA U3 HEE.

CBoiiCTBa NapauIeNbHBIX INIOCKOCTEM:
0 MapaJuIEIbHOCTHU IPSMBIX
NepecevyeHus Npyu NEPECEUCHUN JBYX
MAPAUIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayiIeIbHBIX MPSIMbIX,
3aKJIFOYEHHBIX MEXK Y NTapalICIbHBIMU

W3 PEaJbHOU KU3HU.
@opMyIMpPOBATH ONPEIAECIICHUE
IapaJuIeNIbHBIX NPSIMOM U INTIOCKOCTH.
Jloka3pIBaTh MpU3HAK

0 MapaJuIeIbHOCTH NPSIMOI U
IJIOCKOCTH; CBOMCTBA MAPAJIIETbHOCTH
MPSAMOM U IUIOCKOCTH.

Pemars crepeoMeTpuueckue 3a1a4n
BBIUKCIICHUS U JI0Ka3aTEIIbCTBO,
CBSI3aHHBIE C ITAPAIITIENBHOCTHIO
IIPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE.
PemaTte npaktuueckue 3amaun

Ha ITOCTPOCHUE CEUEHUI Ha YEpTEkKAX
TETPAAPA U MapajuiesIenuIieaa.
Pewrats crepeoMerpruueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS

IIPY PELICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
IIJIOCKOCTEHN.

CpaBHUBATH U aHATU3UPOBATH
peaJIbHBIE CUTYallH, CBSI3aHHBIC

C IApAJIETIBHOCTBIO PSIMOU U
IIJIOCKOCTHU B IIPOCTPAHCTBE;
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IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

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

IleprieHIMKYISAPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSAIMOYTOJIBHOTO
napajiesnenunena. Beraucienue 1iumH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napajuieJIenunese.
[lepnieHIUKYISAPHOCTD NPSIMOU U
iockoctu. [Ipusnak
NEPHEHANKYJIIPHOCTH NPSIMON U
JI0CKOCTU. Teopema o CylecTBOBaHUH
Y €JUHCTBEHHOCTH IIPSIMOM,
IPOXOIALIEN YEPES TOUKY
IIPOCTPAHCTBA U MEPIICHANKYIISIPHOU
K IUIOCKOCTH. I1nockocTu n
NEepHeHAUKYJIIPHbIE UM MpsaMasi

B MHOTOI'DAHHHKAX.
[lepnenaAMKYIISIp M HAKJIIOHHAS.
[TocTpoenue nepnesauKyJspa

U3 TOYKHU Ha NPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEICIICHHUS:
IIEPIICHIUKYJIAPHBIX IPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3bIBaTh: JIeMMY

0 NEPHEHAUKYIAPHOCTH ABYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSAMOM; TEOPEMBI O CBSI3U MEXKIY
[apAJJICIBHOCTBIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTBHIO K IIJIOCKOCTH.
Jloxa3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
IIPU3HAK NEPIEHANKYJIIPHOCTH IPIMOU
U INIOCKOCTHU; TEOPEMY

O CYILLIECTBOBAaHUU U €JUHCTBEHHOCTHU
[IPAMOM, IPOXOIAIIEH Yepe3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TaHHOMU
IIJIOCKOCTH.

N300paxaTh B3aHMHO
IIEPIIEHIUKYJIISIPHBIE IPAMYIO
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Yroa Mexay CKpelnBarOIIMUCS
npsMbIMU. [Tonck neprneHIuKyIIpHbIX
IPSIMBIX C TIOMOILBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHajibHOE IPOEKTHPOBAHUE.
[TocTpoenue ceuenuit Kyoa, IpU3MBl,
MIPAaBWJIBHOW MMUPAMUABI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIHUH.
CummeTpust B IpOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [ImockocTn
CUMMETPHUI B MHOTOT'PaHHUKaX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSAMOM M TUNIOCKOCTH KaK CJIEICTBUE
cumMmeTtpuu. IIpaBunbHble
MHOT'OTPaHHUKHU

Pacuér paccrosgauii OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NEePHEeHAUKYJIAPbl: CAMMETPHUSL, CABUT
TOYKH IO NapasuieJIbHON MPAMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCT.
@opMyIMpOBaTh CBOMCTBO
NEPHEHANKYJIAPA IO OTHOUIEHUIO

K IJTIOCKOCTH.

[Tomy4aTs npencTaBieHre O 3HAYEHUU
NEepHeHANKYIIApa AJIs APYTUx obnacteit
HayKu ((u3HKa, SHEpreTUKa, Ja3epHbie
TEXHOJIOTHH ), B PEAIbHON KU3HH
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbBIE
C IIPOEKIMEN NPSIMOU Ha TIJIOCKOCTb,
HEINEPIEHANKYIJISIPHYIO K 3TOH IPSIMOIA.
Jloka3pIBaTh TEOPEMY O TPEX
MEPIEHIUKYJIAPAX U TEOPEMY
o0paTHYyI0 TeOpeMe O TPEX
NEePHEeHANKYIIApaXx.

ITonmyuaTe nipeacraBiaeHue

00 OPTOroOHaIBHOM MTPOECKTUPOBAHUH.
Jloka3bIBaTh TEOPEMY O MPOEKIIMH
TOYKH Ha MPSIMYIO.

PemaTte crepeoMerpruueckue 3aaauu,
CBSI3aHHBIE C NIEPIIEHIUKYISIPHOCTHIO
MPSAMOM U IUIOCKOCTH.

Pemiats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKJIECHUEM
r€OMETPUYECKUX BEIHYHH.
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Pemate crepeomeTpuyecKkue 3anavu,
CBS3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHAUKYIIpax,
Hax0JICHUEM PACCTOSIHUU,
IIOCTPOCHUEM MTPOCKILIUM.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIAEHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHaIM3UPOBATH U MOJIEIIUPOBATH

Ha S3bIKE TE€OMETPUU PEAJIbHBIC
CUTYyallU, CBSI3aHHBIC

C NEPNEHINKYJIIPHOCTBIO IPSIMOM 1
IIJIOCKOCTHU; UCCIIE0BATh IOCTPOCHHBIE
MOJIEJIA, B TOM YUCJIE U

C UCIOJIb30BaHUEM armapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHUME: YrOa MEXK Y NPSIMBIMU
Ha [UIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: YTOJI MEKITY
CKPEILIMBAKOIIMMHUCS MPSIMBIMU

B IIPOCTpPAHCTBE. ['eomeTpuyeckue
METObI BEIYUCIICHUS yIJIa MEKIY
IIPSIMBIMU B MHOTOTPaHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJTAHUMETPHH, PEIIEBAHTHBIE TEME,
MTPOBOJAUTH AHAJIOTHH.
DopMyIUpPOBATH OIIPEAECIICHUE
JIBYIPaHHOTO yTJIA.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJI0B ABYTPAHHOIO YIJIA.
KnaccuguimpoBaTs IByrpaHHbIE YTIIbI
B 3aBUCHUMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsliil yroy. CBOMCTBO
JMHENHBIX YIJIOB ABYTPAHHOIO YIJIa.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYISIPHBIX
ockocren. [Ipuznak
NEPIEHANKYJIIPHOCTH IUIOCKOCTEM;
TE0-peMa O IPSIMOM NIEPECEUEHNS IBYX
IUIOCKOCTEN MEPIEHANKYIIIPHBIX
TPETHEU IUIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOMCTBA
IPSIMOYTOJIBHOT'O NapaJuIeenuneaa.
Teopema o AuaroHanmy NpsIMOYroJIbHOTO
napajijiesienune1a u ciaeCTBUE U3 Hee.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1auu, CBA3aHHbIE CO B3aUMHbBIM
PacnoJIOKEHUEM NPSAMBIX U TIIIOCKOCTH.
IToBTOpEHME: CKPEIUBAOLIMECS
npsiMble, TapaJIJIeIbHbIE MIIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napasnienbHbIX MIIOCKOCTEN

Ha CKPEUIMBAIOIIUXCS MPSIMBIX,
PacCTOsTHUE MEXKITY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NepreHIuKyIspoB,

@OopMyIMPOBATH ONIPEACICHUE B3aUMHO
NEPIEHANKYJIIPHBIX IIJIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MIEPIICHIUKYJIIPHOCTH JIBYX
IJIOCKOCTEMN.

@opMyIMPOBATH CIEACTBUE

(U3 mpu3HaKa) O MEePHEHANKYISIPHOCTH
IJIOCKOCTH, KOTOpas NEPIEHAUKYIIIpHA
IIPSMOU, IT0 KOTOPOU ITEPECEKAIOTCS 1BE
IIJIOCKOCTH, 3THU IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 IMarOHAISAX IPSIMOYTOJIBHOTO
napajuleenunesaa.

Pewars crepeomeTprueckue 3aaaum,
CBSI3aHHBIE C NEPIICHINKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEH, UCITOIb3YS
IUTAHUMETpUYECKHE (PaKThl U METO/IbI.
IIpoBOAUTE JTOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS TTPU
pELIEHNH TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C ITEPIIEHINKYJIIPHOCTBIO
IIJIOCKOCTEH.

AHanmm3npoBaTh U MOAEIUPOBAThH

HAa S3bIKE T€OMETPUU PEAJIbHBIE
CUTyaluH, CBSI3aHHBIC

52



denepanbHas padouas mporpamMma | Martemaruka. 10-11 kiaccel (yriryOn€HHBIA YPOBEHB)

BBIYKCIIEHUE PACCTOSHUNA OT TOUKU
110 TOYKH; TIPSIMOM; IIJIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKpEUIMBAIOIINMHUCS MPSIMBIMU

C IIOMOIIBIO NEPIEHANKYIIPHON
IUIOCKOCTH.

TpéXrpaHHbIN yroJ, HEPaBEHCTBA
JUISI TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, TeopeMbl
KOCHHYCOB M CHHYCOB

JUTSL TPEXTPAHHOTO yTIJia. DJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4eCKHUe JIMHUN Ha 3emiIe

C NEPIECHANKYISPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIIH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmapara ajnreopsbl.

PemaTte npuknagHeie 3a1a4u,
CBSI3aHHBIC C HAXOXKJICHUEM
r€OMETPUYECKUX BEITUYNH

MHororpaHHuKH

CucreMatu3zanus 3HaHUI:
MHOrorpaHHHK U €ro 3JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npu3Msbl. [IpaBuibHas npusma.
[Ipssmoyt mapatenenunen,

MPSIMOYTOJILHBIN Ma AJUICIICITUIIC A, K 0.
2

Brinykibsie MHOTOrpanHuKku. Teopema
Oitnepa. [IpaBuibHbIC U
MOJTYIIPaBUIIbHBIE MHOTOIPaHHUKHI

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHusl,
KOMMEHTapHHU.

AHaNIM3UpOBaTh PELICHUE 3aa4H.
PucoBarsb BBITyKIIbIE MHOTOTPAaHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,;
BOCCTaHABIIMBATh OOIIUIA BU]I
BBIITYKJIOTO MHOTOTPAHHUKA 0 IBYM
€ro MPOECKIUAM.

Jloka3bIBaTh CBOMCTBA BHITYKIIOTO
MHOTOTPaHHHKA.

PucoBarsb BBIITyKIJIbIE MHOTOTPAHHUKH
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOXHOCTHU TOJTYyUYEHUS
pe3yJibTaTa Ipy BApbUPOBAHUH JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABHIIbHBIX
MHOrorpaHHukoB. IlnanupoBats
MOCTPOEHUE MPABUIIBHBIX
MHOTOIPAHHUKOB Ha ITOBEPXHOCTSX
JPYTUX MPaBUIbHBIX MHOTOIPaHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiesIeIMInea, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OJJTHOM IVIOCKOCTH.

CxansipHO€ TPOU3BEICHUE,
BBIYMCJIEHUE YTJIa MEXKy BEKTOpaMu

B ITPOCTPAHCTBE.

IIpocrenmue 3a1aun ¢ BEKTOpaMHu

AKTyanu3upoBaTh (HakThl U METOIbI
MJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOAUTH aHAJIOTHH.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMIIJITaHApHbBIE BEKTOPHI. [[prBOAUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBath NpaBusa BLIOJIHEHUS
JICUCTBUM CIIOKECHHUS U BEIYUTAHUSA
BEKTOPOB, YMHOXKEHUSI BEKTOPa

Ha YHCIIO.

Jloka3bIBaTh MPU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O Pa3I0KECHUU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAaHAPHBIM BEKTOpaAM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIMsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX MH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTHMA

Pemate crepeomerpruueckue 3a1auu
Ha J0Ka3aTeIbCTBO MATEMATHUECKUX
OTHOIIICHUI, HAX0XKJCHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IUTOIIAaAeH, 00BbEMOB).
Hcnonp30BaTh Npu pelICHUN
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUUeCKue (DaKThl U METOIBI.
[IpoBOANTH TOTHYECKH KOPPEKTHBIE
JIOKa3aTEeIbHbBIC PACCYXKICHUS

[IPY PELICHUU CTEPEOMETPUUECKUX U
TJTAHUMETPUYECKHX 3a]1a4.
CpaBHUBATh U aHATU3UPOBATH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOKHOCTB €€ MOJICIIUPOBAHUs Ha
A3BIKE TEOMETPHUH.

MoaenupoBaTh peaqbHYI0 CUTYAIUIO
Ha A3bIKE TEOMETPUU U UCCIIEN0BATH
MMOCTPOCHHBIE MOJEIH, B TOM YHUCJIE U
C UCIIOJIb30BAaHUEM alllaparta ajireOphl.
Hcnonb30BaTh KOMOBIOTEPHBIE
MpOrpaMMBbl IPH PEIICHUH 3a]1a4.
[Tomy4aTp npeicTaBICHUE O TEOMETPUN
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIENYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOM C peaJibHbIMU O0OBEKTAMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
KU3HECHHBIC CUTYAIIUHU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHIA.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIAEHUS C LIEIIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.

Hcnonb3oBath 1udpoBbIe PECYPCHI

Hccnenosath IMOCTPOCHHBIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHanuTH4YECKast TEOMETPUS 15 [ToBTOpEHME: KOOPIMHATHI BEKTOPA AxTyan3upoBaTh GaKThl U METOIbI

HA IUIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIpPHOE TPOU3BEJCHHUE BEKTOPOB,
BBIYHCIICHUE YTJIA MEXIY BEKTOpPaMHU
B [IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHUE IIIOCKOCTH, HOPMAJIb,
YpPaBHEHHUE IUIOCKOCTH B OTPE3KAX.
BekropHoe npoussenenue. JInneneie
HEPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHAJIUTUYECKHUE METO/IbI pacyéTa
yTJIa MEXY MPSIMBIMUA U TIIOCKOCTSIMA
B MHOTOrpanuukax. ®opmyia
pPacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOp/IMHATAX.

Haxoxnenue pacCToOAHU OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MTpaBUIILHOM
nupamMu/ie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH JEUCTBUS C BEKTOPaAMHU

K aHAJIOTUYHBIM JICUCTBUSM C UX
KOOpJIMHATAMH.

BcnomMHUTSE oripeiesieHre CKaISIPHOTO
YMHOEHHUS U €T0 CBOKCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEePIEHANKYJIIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyITy pacCTOSTHUSL OT TOUKH

JIO TNIOCKOCTH.

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

MIPU PEIICHUU TEOMETPUUYECKUX 3a]a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.
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AHaIM3UPOBATh U MOJEIUPOBATH
Ha S13bIKE T€OMETPHUH PEAJIbHBIC
CUTYyalllH, CBSI3aHHBIE BEKTOPaMH U
KOOPAVHATaMHU.

HccenenoBats IOCTPOECHHBIE MOAECIIH,
B TOM YUCJIE U C UCIIOJIb30BAHUEM
anmnapara ajareOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOTrPaMMBI.

3HAKOMMTBCS C UCTOPHUEN PA3BUTHS
MaTEeMaTUKH

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPaHHUKH, METO/
CJIEZ0B, CTaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapaJljIeJIbHbIE CEYEHUs], pACUYET
OTHOILIEHUH, YTJIbl MEXIY
CKPEILHBAIOIIAMUCS MTPSIMBIMH.
[leprieHIUKyISIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHIAPTHBIE NAPHI
NEPIEHINKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CAMMETPHUH
MHOTI'OTPaHHHUKOB, TEOPEMa O TPEX
NEPIIEHAUKYJIAPAX, BBIYUCIICHUS JUIUH

CTpouTh ceueHusl.

Pemiats ctepeomeTpuueckue 3agauu
Ha JI0Ka3aTeJIbCTBO MATEMATHUYECKUX
OTHOIIICHUM, HAXO0XXJICHUE
reOMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, TUIOMIA/IeH, 00bEMOB).
Hcnonp30BaTh npu pemieHAN
CTEPEOMETPUUYECKUX 3a7a4
TUTAaHUMETpUUIECKE (PaKThl U METO/IBI.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIC
JIOKa3aTEIbHBIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3ajad.

CpaBHMBATH U AaHATTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpEHue: miomamu
MHOTOYTOJIBHUKOB, (DOPMYJIBI

TUTSI TITOTAEH, COOOpaKEeHUS
IoI00usI.

[Inomany ceyeHnii MHOTOTPAHHUKOB:
TJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHus mo100us

peanbHbIE CUTYalllH U BBISBIATH
BO3MOYKHOCTb €€ MOJEIIMPOBAHU

Ha S3BIKE TEOMETPUH.

MopnenupoBaTh pealbHy0 CUTYALUIO
Ha S13bIKE T€OMETPHUH U UCCIIEN0BATH
IIOCTPOCHHBIE MOJIEIIN, B TOM YUCJIE U
C UCII0JIb30BAaHUEM allapaTa anreopsl.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbI [IPU PELICHUU 3a/1a4

O0BEM MHOTOrpaHHUKA

17

O6bEM Tena. O0BEM NMPAMOYTOIBHOTO
napajuiesienuneaa. 3a1adu

00 yaBoeHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TIapajuieienunea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BbIYUCJICHUEM 00BhEMA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM IPSIMOIA IPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYMCICHUEM 00bEMOB
psAMOM pu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB0OOAHO ONEPUPOBATH MOHATUAMH:
00BbEM Tena, 00bEM NPAMOYTOIBHOTO
napasuiesienunesa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 00BEME
IPSMOYTOJIBHOTO TIapajlieNienumnea,
CJICJICTBUS U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
NepeKIIaJIbIBaTh YaCTH.

Pemrats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCICHUEM 00BEMA
PSIMOYTOJILHOTO MapaJijieenuIie/ia,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIACHUS C LEIbIO BbISIBJICHUS
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Brruucnenne 00bEMOB TeN

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOM
MPU3MBbI, TUPAMHUIBI.

®opMyna 00bEMa TUPAMHUIBI.
OTtHo1eHne 00beMOB TUPAMU]L

C OOUIMM YTJIOM.
CrepeomeTpHuuecKre 3a1a4H,
CBSI3aHHBIE ¢ 00bEMAMU HAKJIOHHOM
MPU3MBbI, TUPAMHUIBI.

[IpuknanHbie 3aga4M IO TEME
«O0OBEMEI TEII», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW NPU3MBI, TUPaAMUBI.
[Ipumenenue 00bEMOB. Brruncnenue
paccTostHUS A0 MIOCKOCTH

JOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU.
AHanu3upoBaTh U MOACIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSMOYTOJILHOTO MapasijieNenumneaa,
PU3MBI, TUPAMU/IBL.

HccnenoBaTh MOCTPOCHHBIE MOJIENH,
B TOM YHCIIE U C UCIIOJIb30BaHUEM
anmnapara anreopsl.

BBIBOAUTH OCHOBHYIO HHTETPAIBHYIO
dbopmyIy 1Sl BRIYUCICHUS 00hEMOB
TEJI.

Jloka3bsIBaTh T€OpEMy 00 00bEME
HAKJIOHHOM MpU3MbI HA IPUMeEpE
TPEYTroJIbHON MPU3MBI U

IUISL TPOU3BOJIBLHON IPU3MBI.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMubl, GOPMYIUPOBATH CIIECICTBUS
U3 Hee: 00bEM yCeUEHHOM MUpaMU/IbI.
BriBoguTh hopMymy 17151 BEIYUCTICHUS
00BbEMOB yCEUEHHOM MUPAMU/IBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000/IHO OMIEPUPOBATH TOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
mHAp. M3ydaTh cCriocoOBb
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Hummunp. [Ipsamoit kpyrosou
uuiusp. [nonaas noBepXHOCTH
HWJIMH]IPA.

Konunueckast HOBEpXHOCTS,
oOpa3yrolre KOHUYeCKOu
noBepxHocTH. Konyc. CeueHne koHyca
ITIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAHUSA. Y CEYEHHBIN
KoHyc. M300pakeHne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTU KOHYCA.
CrepeoMeTpuueCcKHe 3a/1a9n

Ha JOKa3aTeJIbCTBO U BHIYUCIIEHUE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYCa.

[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHIPOM.

Cdepa u map.

[Tepeceuenue cdepor u mapa

¢ IockocThr0. Kacanue mapa u
chepbl IWI0CKOCTHIO. By n
n300paxxeHue mapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIYYEeHUS UUITUHAPUYECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OHO OMEPUPOBATH MOHITUSIMH:
KOHUYECKas IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3ydath criocoObl
NOJIyY€HHS] KOHUYECKOW OBEPXHOCTH,
KOHyca.

N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, IEPIEHAUKYIIAPHON

K OCH.

BriBoauTh hOpMyIIbl 1St BEIUMCIICHUS
OOKOBOM M TIOJIHOM MTOBEPXHOCTEN TET
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]a4H, CBI3aHHBIC
C TeJlaMU BPAILEHUs, HAXOKJICHUEM
[UIOIa 11 OOKOBOI M MOJIHOM
OBEPXHOCTH, IOCTPOCHUEM CEUEHUN.
Hcnonb30Bath MpH pelieHnu 3a1a4y
IUTAaHUMETPpUYECKUE (PaKThl U METOBI.
CpaBHUBaTh U aHAJIM3UPOBATD
YTBEPKJICHUS C LEIIBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHM.
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CrepeoMeTpuuecKue 3a1auu

Ha JJOKa3aTeIbCTBO M BBIUHCIICHHE,
CBSI3aHHBIEC CO C(HEepOH U MapOM,
MMOCTPOCHUEM HX CEUCHUU
MJIOCKOCTBIO.

[IpuknamHbIe 3a/1a4n, CBSI3aHHBIC
co cepoii U Imapom.

[ToBTOpEHUE: OKPYKHOCTH

Ha TUIOCKOCTH, BEIYUCICHUS

B OKPY>KHOCTH, CTaH/IapTHBIC
nogoous.

Paznnuynbie KOMOMHALIMK TEI
BpallleHUss © MHOTOT'PAaHHHUKOB.
3agauu o TeMe «'Tena u MOBEPXHOCTH
BpaIeHUs»

AHaJIM3UPOBATH U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYyalllH, CBSI3aHHBIE C KOHYCOM

U TUAJIUHIPOM.

HccnenoBaTh MOCTPOECHHBIE MOJCIIH,

B TOM YUCJIE U C UCIIOJIb30BAHUEM
amnmapara anreopsl

AKTyanu3upoBath (PaKThl U METObI
MJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
chepa u map, UEHTpP, paaNyC, TUAMETP
cdepsl U mapa.

UccnenoBars B3aMHOE PaCIiOIOKEHUE
chepbl U TIIIOCKOCTH.

DopMyIIMpOBATH ONIPEAECICHUE
KacaTeIbHOM IIJIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
MpU3HAKE KacaTeIbHOM MIOCKOCTH.
BriBoguTh (hopMymy 17151 BEIYUCICHUS
wiomaan cepsl uepes paanyc chephi.
Pemrats cTepeomeTpuueckue 3a1auu,
CBSI3aHHBIE CO C(Eepoil U MapoM,
HaXO0XXJICHUEM IIIomaau cepsl u eé
yacTel, MOCTPOCHUEM CeUSHUN Cephl
U 1apa.
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AHanmuM3upoOBaTh U MOJEITHPOBATH

Ha SI3bIKE TEOMETPUU pPEeaIbHbIC
CUTYalliH, CBSI3aHHBIE C IIAPOM H
cepoii.

Petatek mpocThle 3a7a4n, B KOTOPBIX
buUrypupyroT KOMOMHAIIMH TEJl
BpaIICHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pelieHru 3a/1ad,
CBA3aHHBIX CO Chepoii U Mapom,
TUTAHUMETPHYECKHE (PaKThl M1 METO/IBI.
Pemate cTepeomerpuyeckue 3aau,
CBSI3aHHBIC C TEJIAMH BpAIICHHUSA,
IIOCTPOCHUEM CEUCHUH TEJ BpPalllCHHUS,
C KOMOMHAITUSIMHU TEJI BPAIICHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTE JTIOTHYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYKACHUS

IPY PEIICHUN TeOMETPUUECKIX 3a]1a4,
CBSI3aHHBIX C MIEPICHIUKYJIIPHOCTHIO
IIJIOCKOCTEMN.

AHanu3upoBaTh U MOACIUPOBATH HA
SI3BIKE TEOMETPHUH PEAThbHBIC CUTYAIIHH,
CBSI3aHHBIC C MHOTOTPAaHHHKAMU.
HccnenoBaTh MOCTPOCHHBIE MOJIETH,
B TOM YHCJIE U C UCTIOJIB30BaHUEM
arrapara aareopbl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME IPSAMOTO UITUH/IPA.
[Tnomaau 60KOBOM 1 TTOJTHON
MMOBEPXHOCTH ITMIIHH]IPA.

Brraucnenne 005EMOB Ten

C MMOMOUIBIO ONPEAECTEHHOTO
unTerpana. O6bEM KoHyca.

[Imomnaan 6OKOBOM M IMTOJTHON
MOBEPXHOCTHU KOHYcCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMOB
UINHIPA, KOHYCA.

[Tpuxnagusie 3aaayun 1mo Teme «OOBEMBI
Y TJTOIAM IOBEPXHOCTEM TEIL.
O0BEM 11apa U MApOBOTO CEKTOPA.
Teopema 006 00béme miapa. [1nomanb
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BBIYUCIICHHEM 00BEMOB
rapa, ImapoBOTO CETMEHTA, MapOBOTO
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMBI TE», CBA3AHHBIC

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CooTHOIIIEHUsT MEXKIY TIIOMA MU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OHO ONEpUPOBATH MOHATHUSIMU:
00BbEM Tena, TUIoNaJb MOBEPXHOCTH.
@opMyIMpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BbEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBouTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccenenoBats MOCTPOESHHBIE MOAEIIH,

B TOM YHCJIE ¥ C UCTIOJIb30BAHUEM
anmnapara anreopsl.

3HaTh BO3MOYKHOCTH PEILICHUS 3a]a4
Ha IIOCTPOEHUE LIUPKYJIEM U JINHEUKOM,
0 KJIACCUYECKUX HEpa3pelIMMBbIX
3a/ayax.

CB00OOHO OMIEpUPOBATH TOHITUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHME U BBICOTA
CEerMeHTa, OCHOBAaHUE U BHICOTA
IAPOBOTO CJIOS.

BriBoguTh hOpMyITBI 7151 HAXOXKACHUS
00BEMOB 1IaPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAIU Chephl.
Jloka3pIBaTh TeOpeMy 00 00BbEMeE 1mapa.
Pewiatek cTepeomerpruyeckue 3a1au,
CBSI3aHHBIE C 00BEMOM I1apa, MapOBOTO
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TEJL.
[Tono0OHbIE TENla B MPOCTPAHCTBE.
N3menenune o0pEMa pu mogo0ouu.
CrepeomeTpHuyecKue 3a1auH,
CBSI3aHHBIE C BBIYUCICHHEM 00BEMOB
TEJ U TUIOIIAJeH MOBEPXHOCTEN

CErMEHTAa, IapOBOr0 CEKTOPA,
IIOMIAABIO CHEpHI.

CpaBHHBaThH U aHATU3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHaTM3UpOBATh U MOJICIIUPOBATh

Ha SI3bIKE TE€OMETPUU PEATbHbBIC
CUTYyalliU, CBSI3aHHBIE C OOBEMOM
mapa, apoBOTO CErMEHTA, IIIAPOBOTO
CErMEHTA, IJIOMIaAbI0 CPepHl.
CB00OOAHO ONEPUPOBATH MOHATHEM:
noJ00HbIE Teja B MPOCTPAHCTBE.
Boruucaste 00bEMBI TEJT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats ctepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIEHUSIMU MEXTY
IJIONIAJIMU TTOBEPXHOCTEN U
00bEéMaMu MOJO0HBIX TEN.
[TpoBOIUTE JTOTUYECKU KOPPEKTHBIE
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIIICHUN T€OMETPHUCCKHX 3a/1ad,
CBSI3aHHBIX C BEIYHMCIICHHEM 00BhEMOB
TEJI C IIOMOIIBIO OMPEAECIEHHOTO
WHTETpasa, HaXOXJIeHUEeM
COOTHOIICHUS MEXKY IUIOMIAASIMU
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TTOBEPXHOCTEHN 1 00bEMaMu TOJOOHBIX
TEJI.

AHanmM3upoOBaTh U MOJCITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBsI3aHHBIE ¢ 00bEMaMH U
MOBEPXHOCTSIMU Te,

Ha JIOKA3aTeIbCTBO M HA HAXOXKICHHUE
r€OMETPUUYECKUX BEJTUYHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtobpaxkeHust. [BrxeHus u
paBeHcTBO uryp. OOmue cBoiicTBa
IBWKEHUN. BUabl ABMOKEHUHN:
napaJiieIbHbINA EPEHOC, IEHTPaTbHAas
CUMMETpHUS, 3epKalibHass CHMMETPUS,
IIOBOPOT BOKPYT IPSIMOM.
[TpeobpazoBanus nogoous. [Ipsmas u
chepa Ditnepa.

['eomeTpuueckue 3amaumn

Ha TIPUMEHEHHE JIBIKCHUS

[IprmMeHsITh paBUJia BBITIOJHECHUS
JICUCTBUM CJIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOKECHUS BEKTOpPA

Ha YUCJIO IPU PEUICHUM 33/1a4.
Haxonuts kOOpIMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOp/IMHATAM.

BcnoMHUTSE onipeienieHre CKaIspHOTO
YMHOEHHUS U €T0 CBOKCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIIPHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXKy HUMU, YCTaHABIIUBATh
MEePIEHANKYISIPHOCTh BEKTOPOB.
AHaIM3UpoOBaTh U MOJICIMPOBATH

Ha SI3bIKE€ T€OMETPUU PEATHHBIC
CUTYallUH, CBSI3aHHBIC ¢ (PU3NUYECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonp30Bath pu perieHU  3aad,
CBSI3aHHBIX C BEKTOPaMU

B MPOCTPAHCTBE, TFIAHUMETPHUCCKHE
(baKThl ¥ METOJIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKeHHE MPOCTPAHCTBA HA ceOs,
JIBIKEHUE MTPOCTPAHCTBA;
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETPHH, NapaJUIeIbHBIN IEPEHOC;
PaBEHCTBO U og00ue puryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETpPHH, MapauIeIbHBIN EPEHOC
SIBJISTFOTCST IBMYKEHUSMHA. BBITOTHATH
npeoOpa3oBaHust MO100USI.
OnepupoBath NOHATUSAMU: TpSIMasi U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIOJIb30BAaHUEM JBHKCHUU.
Hcronp30BaTh Iy pEIICHUH 3a/1a4
JBYDKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMETpUHU
10-11 xyraccoB, cucTeEMaTH3AIHS

Pemiate CTCPECOMETPUICCKUEC 3aJa4r
Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHUX
OTHOHICHI’Iﬁ, HaXO0XKIACHUC
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3HAHWM.

Hctopus pa3BuTus CTEpEOMETPUN KaAK
HayKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHIKCHEPHBIX U
KOMIIBYOTEPHBIX TEXHOJIOTUM

TCOMETPUUYCCKHUX BETTUYHH (IJTHH,
YTJIOB, TLJIOIIAeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUICCKUX 3a7a4
MJIaHUMETpUUYECKue (HaKThI

Y METOJIBI.

[IpoBOIUTH JTIOTUYECKU KOPPEKTHHIE
JIOKa3aTeNIbHBIE PACCYKICHHS

IIPU PEIICHUH CTEPEOMETPUUYECKUX
Y TUTAHUMETPHUUYECKHX 3a]1a4.
CpaBHUBaTh U aHAJU3UPOBATH
peabHBIC CUTYAITUU M BBISIBIISATH
BO3MOKHOCTB €€ MOJEIUPOBAHUSA
Ha SI3bIKE TEOMETPUHU.
MonenupoBaTh pealbHyI0 CUTYaIUIO
Ha SI3bIKE TE€OMETPUU U UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEITH, B TOM YHCIIC
U C MCTIOJIb30BAHKEM amrapara
anreOphl.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOTPAMMBI TIPU PEIICHUH 3a/1a4.

[Tonyuyats npeacTaBieHUE O TECOMETPUN

KaK O pa3BUBAOIIECUCS HAYKE,
VCCIIEYIOIIEN OKPYKAIOIINN MHUP,
CBSI3aHHOW C PEAIbHBIMU OOBEKTAMH,
MIOMOTAIOLIEN PENINTh PEATbHbIE
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YKA3HECHHBIE CUTYAIIUU O POJIH
CTEpEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOnblli Kypc «BeposSTHOCTb M CTaTUCTUKA» YriayOJIEHHOrO YpPOBHS SIBISETCA
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O Y4eOHOro Kypca yriyOJE€HHOIO YpPOBHS
HAa YpOBHE cCpeaHero oOmero oOpa3oBaHUs. YUYeOHBIH Kypc MpeaHa3Ha4deH
U1st POPMHUPOBAHUS Y OOYJAIONTUXCS CTATUCTHUECKOW KYJIBTYPhl M MMOHUMAHUS POJIU
TEOPUU BEPOATHOCTEN KaK MAaTEMATHYECKOTO MHCTPYMEHTA ISl U3YUYECHUS CIIy4alHBIX
COOBITH, BEIMYMH U MporeccoB. [Ipu n3yuenun Kypca oOoramaroTcsi IpeacTaBIeHUs
oOy4Jaronmxcs 0 METoAaX MCCIEI0BaHUs U3MEHUUBOTO MUpPA, PA3BUBACTCSl TOHUMAHHE
3HAYMMOCTH U OOUIHOCTHM MaTEMaTUYECKUX METOJOB IMO3HAHUS KAaK HEOThEMJIEMOU
4acTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Conepsxanue ydeOHOTO Kypca HalpaBlIEeHO HA 3aKpEIUICHUE 3HAHUH, MOTYyYEHHBIX
MpU M3YYEHHH Kypca Ha YpPOBHE OCHOBHOro oOIero oOpa3oBaHUs, U HA pPa3BUTHE
MPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMU HAa Ba)KHBIX
IIPUMEpPAX, CHOKETHI KOTOPBIX IIOYEPIIHYTHl M3 OKpyXkarouero mupa. B pesymnbrare
y oOydaromuxcsa  JOJDKHO  cOpMHUpOBAThCS  MpEACTaBICHHME O  HauboJsee
YHIOTPEOUTENBHBIX M OOIIMX MAaTEMATUYECKUX MOJIETISX, UCTIOIb3YEMBIX ISl ONTUCAHUS
AHTPOTMIOMETPUUECKUX U IeMOTpaUUIECKUX BEIMYUH, MOTPEIIHOCTEN B pa3IM4YHbIC poja
U3MEPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOM  pabOThl TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUHN U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi 71  OCBOCHUS BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CIICLIMAJIMCTAM HE TOJBKO WHXEHEPHBIX CHEUUAIBHOCTEHW, HO TAKXKE COLUMAJIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAyKU B 3HAUYUTEIHHOU
Mepe UCIOJIB3YIOT anmnapar aHajin3a OOJbIINX JaHHBIX. [[eHTpansHy0 YacTh yueOHOro
Kypca 3aHMMaeT OOCYXJICHHE 3aKOHa OOJIBIIMX 4YHcel — (yHIaMEHTaJbHOI'O 3aKOHA
MPUPOJIbI, UMEIOIIEr0 MaTEMaTUYECKYIO (hOopMaTU3aIIUIO.

B cooTBeTcTBUM € yKa3aHHBIMM 1I€JIIMM B CTPYKType Yy4eOHOro Kypca
«BepoATHOCT, W CTaTUCTHKa» Ha YIIyOJIEHHOM YpOBHE BBIJCICHBI OCHOBHBIE
conepkarenbupie TUHUN: «CiydailHbie COOBITHS U BEpOATHOCTH» U «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIINX YUCET.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOXKECTB, HEOOXOIMMBIE JIJIsl TIOTHOIIEHHOTO OCBOEHUSI MaTepHuaia JaHHOTO
y4eOHOTr0 Kypca U CMEKHBIX MaTEMaTUUECKUX YUEOHBIX KYPCOB.

Conepxanue nmuHun «CiydaliHble COOBITHSI U BEPOSTHOCTU» CIYXKUT OCHOBOM
st (GOPMUPOBAHMSI TIPEACTABICHUM O PACHPESICHUN BEPOSTHOCTEH MEXIY
3HAYCHUSAMHU CIyYaWHBIX BEIWYMH. BakHyr0 4acTb B 3TOM COAEPKATEIBbHOM JIMHUU
3aHUMAET U3yUeHNEe TEOMETPUIECKOTO M OMHOMHUAIBHOTO paclpeiesieHuii U 3HaKOMCTBO
C UX HEMPEPHIBHBIMU aHAJIOIaMHU — IMOKA3aTEIbHBIM U HOPMAJIbHBIM PACIIPEICIICHUSMU.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YaWHbIMU  BEIUYMHAMH U
pacnpeieieHusIMU, aKIEHTUPYIOT BHUMaHUE O00y4aloUuIuXcs Ha OMHCAHUU U U3YYECHUU
CIIy4allHbIX SIBJICHUU C TOMOIIBIO HENmpephIBHBIX (GyHKIUH. OCHOBHOE BHHMMAaHHE
yaenseTcs Moka3aTeIbHOMY U HOPMaJIbHOMY paclpeIeICHUSIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YUEHUE CBSI3U MEXKIY
CIIy4allHBIMM BEJIMYMHAMU W ONMCAHUE H3TOW CBS3M C TMOMOIIBI0 Ko3duiueHTta
KOPPEJISILIUU U €r0 BEBIOOPOYHOTO aHalora. JTU AJIEMEHTHI COJIEP)KaHUS pa3BUBAIOT TEMY
«/Inarpammbl paccerBaHUs», U3yUYEHHYIO HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oaun sneMeHT conepikaHus, KOTOPBIA IpejiaracTcsi Ha 03HAKOMHUTEIBHOM
YpPOBHE — TMOCJEAO0BATEIBLHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAarOUIUX
B €IMHULY BpeMeHu. O3HaKOMIIEHHE C pacHpeeICHUEM BEpOSTHOCTEH KOJIMYECTBa
TaKUX COOBITHI HOCUT PA3BHBAIOIIMIA XapaKTep U ABISETCS aKTyaJIbHBIM IS Oy TyIInX
aOUTypUEHTOB,  TMOCTYMAIOIIMX  HAa  ydyeOHblE  CIELMAJIBHOCTH,  CBA3aHHbBIC
C 00IIIeCTBEHHBIMH HAyKaMH, IICUXOJIOTUEH U YIIPaBICHHUEM.

Ha wusyuenue ydeOHOro kypca «BepoSTHOCTb M CTATUCTUKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTcsl 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11 kimacce —
34 yaca (1 vac B HeIEIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, csas3ubil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEPOSATHOCTU COOBITHI. CiydaliHble ONBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMHU
COOBITHSIMHU.

Onepauun Haja COOBITHSMH: IEepeceuyeHue, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia C0KEHHS] BEPOATHOCTEH.

YcnoBHasE BEPOATHOCTb. YMHOKEHHME BEpOATHOCTEM. [lepeBo ciryyallHOTO
skcriepumenTa. dopmyna mnosHOW BeposTHocTH. Popmyna bavieca. HeszaBucumbie
COOBITHS.

bunapHbIl ciayyaliHbI ONBIT (WCIBITAHUE), yClleX W Heyzaada. He3aBucumble
ucnbiTanuss. Ceprsi HE3aBUCUMBIX HUCIIBITAHUWA J0 MEpBOro ycmexa. llepectaHoBku u
daxTopuai. Yucno coueranuit. TpeyronpHuk [lackans. ®opmyna 6unoma HproToHa.

Cepusi He3aBUCHUMBIX ucnblTaHuM bephymnu. CnydaliHbI BBIOOpD M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyuaitnas BenmuuuHa. Pacnipenenenue BeposiTHocTel. [{lnarpamma pacnpeaeneHusl.
Onepauun Haja cliy4ailHBIMU BeIMUMHAMU. buHapHas ciyvaliHas BenuuuHa. [Ipumepsl
pacnpezieNieHui, B TOM YKCJIe TEOMETPHUECKOe 1 OMHOMHAIILHOE.
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11 KJIACC

CoBMmecTHOE pacnpe/iesICHUE JIBYX Cly4aiiHbIX BeqinunH. HezaBucumele ciiydaiiHbie
BEJINYMHBI.

MareMaTtnyeckoe 0XKHMJIaHWE CIydallHOW BeNW4uHbI (pacnpeneneHusi). [Ipumepsl
NPUMEHEHUsI MaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHHe, JoTepes). MaTemaTtuyeckoe
OXHJIaHUEe OWHApHOW cly4allHONW BeNWYWHBI. MaTeMaTHU4eCcKOe OXKHUJIAHUE CYMMBI
CIIy4ailHBIX BEIMYMH. MaTeMaTuuecKkoe 03KHJIaHue T€OMETPUIECKOTr0 M OMHOMHUATILHOTO
pacrpeneiaecHui.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4allHOW BEIUYMHBI (paclpe/iesiCHUs]).
Hucniepcust  OMHApHOM  ciaydyalHOM  BeJIMYMHBL. ~ MarTeMaTudeckoe  OXHUIaHUe
MPOM3BEICHUS U TUCIEPCUS CYMMBI HE3aBUCHUMBIX CIy4alHBIX BEJIMYMUH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T'€OMETPUYECKOTO PACIIPEIEIICHHUS.

HepaBenctBo YeOnmuéBa. Teopema YeObiméBa. Teopema bepuymnu. 3akoH
OonpmMX urcen. BeiOOpouHbIit MeTO uccienoBanuii. BeIOOpOUHBIE XapaKTEPUCTUKH.
OneHnBaHNe BEPOSITHOCTU COOBITUS TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTenmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEAECICHUN.

HenpepeiBHble ciydaiiHble BenuudHbl. [Ipumeppl. DyHKIUS IUIOTHOCTH
BEPOSITHOCTU PacCIpeiesicHUs1. PaBHOMEPHOE paclpeieiecHue U €ro CBOMCTBA. 3ajayu,
MIPUBOSIINE K MOKA3aTEIIbHOMY PACIPENEICHUIO0. 3a1a4i, IPUBOASIINE K HOPMAIBHOMY
pacnpeneneHnio. OyHKIMSA NIIOTHOCTU BEPOATHOCTH MOKA3ATEIBHOTO PACIpPEICIICHUS,
(GyHKUHS TUIOTHOCTH BEPOSITHOCTA HOPMAJILHOTO pacnpeneiaeHus. OyHKIUS IOTHOCTH
Y CBOMCTBA HOPMAJIBHOT'O PACIIPEACIICHUS.

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

KoBapuanus nByx ciydailHeix BenuuuH. KoagduuueHt nuHelHoil Koppensuuu.
CoBMecTHbIE HAONIONCHUS JBYX BETUYHH. BBIOOPOUYHBIN KOIPOUIIUEHT KOPPEISIIUH.
Paznuune Mexny JIMHEHHOW CBSI3bIO U NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHEWHas
perpeccus, METOJ] HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: Tpad, miaockuii rpad, cBs3HBIN rpad, MyTH
B rpade, 11emb, UK, IePEBO, CTENICHb BEPIIIUHBI, IEPEBO CIIYIAMHOTO YKCTIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHUSMU: CITyYalHBIN SKCIIEPUMEHT (OTIBIT), CITydaiiHOe
COOBITHE, DJIEMEHTAPHOE CIIy4allHOE COOBITHE (PIIEMEHTApHBIA HCXOJ) CIIy4ailHOTO
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITUM B OMNBITAaX C PABHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (OPMYJIHUPOBATH COOBITUS: TepeceueHue, OOBbEIUHEHUE aHHBIX
cOOBITHI, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, HUCIIOIb30BATh JAHArpaMMbl DUJepa,
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KOOPAMHATHYIO MPSAMYIO Il pelIeHHs 3ajad, MOJIb30BaThCsl (POPMYJION CIIOXKEHHUS
BEPOSITHOCTEN 7151 BEPOATHOCTEN ABYX U TPEX CIyYailHbIX COOBITHIA;

OIEpUpOBaTh IOHATUSAMU: YCJIOBHasi BEPOSTHOCTb, YMHOXXCHHE BEPOSTHOCTEH,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4allHOTO 3KCIEPUMEHTa, HAXOJIUTh BEPOSTHOCTU
COOBITUI C TOMOUIBIO MpaBUJIa YMHOXEHHUSI, J€PEBA CIIyYallHOTO OIBITA, UCIIOJIb30BAThH
dbopMyny monHON BeposiTHOCTH, ¢opMyny baiieca mpu pemieHUH 3a7ad, OMPEIENATh
HE3aBHCHUMOCTb COOBITHI 110 POpMYyJIE U [0 OpraHU3aLUH CITy4YalHOTO SKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOJKECTB, AJIEMEHTapHBIX COOBITUI CIIy4allHOTO OMbITa, PEUICHMs 3a7ad [0 TEOPHUH
BEPOSATHOCTEW;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OMHAPHBIM CIy4yallHBIA OMBIT (UCIIBITAHUE),
yCIeX U Hey/1aya, He3aBUCUMbIE HCTIBITAHUS, CEPUSI UCIIBITAHUM, HAXOJUTh BEPOSITHOCTH
COOBITUI: B CEpUHM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcHbITaHui bepHym,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
reOMETPUUYECKOEe, OMHOMHMAIIBHOE PaclpeesICHuUE.

K koniy 11 kiiacca o0yyaromuiics HayqYuTcs:

OIIEPUPOBATH MOHATUAMU: COBMECTHOE PACIIPEEICHUE IBYX CIy4alHbIX BEJINYMH,
UCIIOJI30BaTh TAOJUIy COBMECTHOTO PpACIpPENCNICHHsS] JBYX  CIy4alHBIX BEJIMYMH
JUISL BBIJCIICHUS PACHPENCIICHUS KaXXIOW BEJIWYMHBI, ONPENCICHUS HE3aBUCUMOCTH
CIIyYalHBIX BEJINYNH;

CBOOOZIHO ONEpUPOBAaTh MOHITHEM MAaTEMaTUYECKOTO OXHUAAaHUSA CIy4yailHOU
BEJIMUMHBI (pacrlpe/iesieHus1), MPUMEHATh CBOICTBA MaTeMaTUYECKOTO  OKUIaHUs
OpU PELIEHUWU 3a/ay, BBIUMCIATH MAaTEeMaTHYECKOE OXUAaHWE OWHOMHMAIBHOTO U
r€OMETPUYECKOIO PaCIIpECIICHUN;

CBOOOJHO OINEpUPOBATh MOHATUSMHU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIIEPCHM CIYyYallHOM BEJIUYUHBI
(pactpenenenus) NpU pEUIEHUM 3a4ad, BBIYUCIATH JUCIEPCUI0 M CTaHJIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMUAIILHOTO PACTIPEICICHHI;

BBIUUCTISTh BBIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBHIOOPKE W OLICHHUBATH
XapaKTEPUCTHUKUW  TEHEpPaJbHOM  COBOKYNHOCTH  JAHHBIX 10O  BBIOOPOYHBIM
xapaktepucTikaM. OIIeHUBaTh BEPOATHOCTU COOBITUM W MPOBEPATH MpoCTeHine
CTaTUCTUYECKUE TUIIOTESBI, NTOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUAMM.
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10 kaace
Hassanue Komnuectso OCHOBHBIE BU/IbI JIEATEIIBHOCTH
pazjesna (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImmxcs
DneMeHThI Teopuu rpadon 3 I'pad, cs3HbIM rpad), npeacTaBiacHUe [IpeacTaBasiTh OOBEKTHI U CBS3H
3aJla4M ¢ IOMOMUIbIO Tpada. MEXly HUMU € TIOMOIIIbIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJUTh MYTH MEXAY BEPIIMHAMHU
IlyTs B rpade. Llenu u uuKIiIbL. rpada.
I'padsl HA mTockocTH. JlepeBo BoigensaTs B rpade nenu u mukIibl.
CIIy4ailHOI'0 3KCIIEPUMEHTA CtpouTs 1epeBo MO OMUCAHUIO
CIIy4aiiHOTO OIIbITa, OITUCHIBATH
Cily4ailHble COOBITHS B TEPMUHAX
nepeBa.
Pematp 3a1aun ¢ moMoIbIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEPUMEHTBHI (OTIBITHI) Briienars u onuceiBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4yaifHble COOBITHS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepostHOCTh
ciydaitHoro coObITus. BepostHoctu
COOBITHH B OIIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4ailHble COOBITHS B CIIy4ailHOM
OIIBITE.

DopMyIMpPOBATH YCIOBUS IPOBEICHUS
CJIy4alHOIO OIBITA.

HaxoauTk BeposiTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOAaMHU
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Onepauun

HaJ] MHOXECTBAMU

U COOBITHUSIMHU.
CrnoxeHre U yMHOKEHHE
BEPOSATHOCTEM.
VYcnoBHas BEpOSTHOCTbD.
HezaBucumeble coObITHS

[lepeceuenue, 00beIMHEHNE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITusl. DOpMyIIa CIOKEHHUS
BEPOSTHOCTEW Y CJIOBHAS BEPOSTHOCTb.
YMHOXKEHHE BEPOATHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyna baiieca. HezaBucumbie
COOBITHS

Hcnonp3oBath AuarpamMmel Ditnepa

1 BepOajpHOE OMMCAHUE COOBITHI
IIPU BBITIOJIHEHUU ONEpalui

HaJl COOBITUSIMU.

OueHuBaTh U3MEHEHUE BEPOSITHOCTEN
cOOBITHH MO Mepe HACTYILICHUS
JIPYTUX COOBITHH B CITy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C HCTOJIb30BAHHUEM JIEPEBA CIIy4allHOTO
omnbITa, (OPMYJ CIOKECHUS

Y YMHOKEHUS BEPOSTHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomOunHaTopHoe nmpaBuiio yMHOKESHHUS.
[TepectanoBku u axropuan. Yucno
couyeranuil. TpeyronpHuk [lackans.
®opmyna buHoma HeroToHa

@opMynHpOBATh U JOKA3bIBATh
KOMOMHATOpPHBIE (hAKTHI.
Hcnonb30Bath MpaBUiIo YMHOXKEHHS,
U3y4YeHHBbIE KOMOMHATOPHBIE (DOPMYJIBI
JUTSl IEPEYUCIIEHUS DJIEMEHTOB
Pa3IMYHBIX MHOXKECTB, B TOM YHUCJIE
AJIEMEHTAPHBIX COOBITUHN B CITy4YallHOM
OTIBITE.

[Tonb3oBatbes popmyioi u
TpeyroiapbHuKoMm Ilackans

JUTSL OITPEIeNICHUs YK CIla COYETaHU M.
[Tpumensarts Gpopmyny GmHOMA
HrroTona st mpeobpazoBanus
BBIpAKCHUN
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Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XHBIE SKCTIEPUMEHTHI

ucneiTanuil. McnslTanus (ucnblTaHKE), yCIex U Heylaya. Ha OT/EJIbHBIC UCIIBITAHUS.

bepuymm. He3zaBucumele ucnbiTanus. Pematp 3a1aun Ha mouck

CrnyualiHbIi BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 10 nepsBoro ycnexa. Cepus UCIIBITAHUM 10 IIEPBOTO yclexa u
HE3aBUCUMBIX UCIIBITAHUN bepHyIuIn. B CEpUAX UCIBITAaHUN bepHyun,
Crny4daiiHbli BEIOOP M3 KOHEUHOM a TAKXXe B OIIBITAaX CO CIyYaliHbIM
COBOKYITHOCTH. BbIOOPOM U3 KOHEYHON COBOKYITHOCTU
[IpakTuueckas padorta C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C HCTIOJIb30BAHUEM DJICKTPOHHBIX (dakToB 1 POpPMYII, B TOM UUCIE B XOJI€
TaOIUIY IPaKTUYECKON pabOThI C IPUMEHEHUEM

CTaHAAPTHBIX (PYHKIMI
Ciy4aiiHble BEJIMYHUHBI 14 Cny4aiinas BennuuHa. Pacipennenenne OcBauBarh NOHATHUS: CITydaiiHas

U pacrpeacicHusI

BeposiTHOCTEU. [narpamma
pacnpeaenenus. Onepanuu

HaJl CIy4YalHbIMHA BEJIUYMHAMU.
[Ipumeps! pactipenenenuii. bunapuas
ciy4aiiHas BenruuHA. [ eomerpuyeckoe
pacn-penenenue. buHoMuaabHOE
pacrnpenenenue. Marematudeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMmecTHOE pacnpeeieHUE ABYX
ClIy4arHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTHYECKOrO OKUIAHUA.

BEJIMYMHA, pacrpezesieHue, Tabauna
pacnpenesieHus, [uarpaMma
pacrpeaeneHus.

Haxonuts 3HaueHUs] CyMMBI U
POU3BEIEHUS CITyYalHbIX BEJIMYMH.
Crtpouts OMHApHBIE pacTIpeieIeHUsS
10 OTIMCAHUIO COOBITUI B CITy4alHbIX
onbITax. CTPOUTH U pacro3HaBaTh
reOMETPHUICSCKOE U OMHOMHAIIBHOE
pacrpeaeneHus.

Pemate 3a1aun Ha BeIUKCIEHUE
MaTEMaTUYECKOIO 0KHUIaHHUS.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MareMaTuyeckoe 0XKUJaHNE
r€OMETPUYECKOT0 1 OMHOMHAIIBHOTO
pacnpeaenenuii. Jlucrepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [ucniepcus
OMHapHOU CiTy4yallHON BEJIMYUHBI.
CBoOMCTBA TUCTIEPCHH.
MaremaTu4yeckoe 0OxKUJaHue
MIPOU3BEACHUS U JUCTIEPCUSI CYMMBI
HE3aBUCHMBIX CIIyYalHbBIX BEIUYHH.
Jucnepcusi OMHOMUATEHOTO
pacrpeeneHus.

[IpakTuueckas padbora

C HCTIOJIb30BAHHEM 3JIEKTPOHHBIX
Ta0IuUIL

CTpouTh COBMECTHBIE pacIpeeIcHUsI.
N3ydars cBOMCTBAa MATEMATHYECKOTO
0KUJIaHHUS.

Pematp 3amaun ¢ momMomibro
W3YUYEHHBIX CBOMCTB.

[To uzyuenHbIM GhopMynamMm HAXOJIUTh
MaTeMaTUYECKHUE OKUTaHUS
CIIy4YalHbIX BEJIMYUH, UMEIOLIUX
reOMETPUYECKOE U OMHOMUAIILHOE
pacnpeneneHus

OcBauBarh NOHATHUSA: TUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIy4allHON
BEJINYMHBI.

Haxonute nucnepcuro

10 pacIpeaeICHUIO.

N3yuaTk cBOMCTBA IUCTIEPCHH.

[To uzydyeHubIM (hopmMysiaM HAXOIUTh
JUCIIEPCHUI0 OMHOMHUAIBLHOTO
pacnpeaeneHusi, B TOM YHCIIE€ B XOJI€
MPAKTUYECKON PabOTHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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11 KJIACC
Ha3Banue KonunuectBo OcHOBHBIE BUJIBI ICATEILHOCTH
OcHOBHOE cO/IepKaHUE
pazzeina (TeMbl) 4acoB 00yJarommxcs
3aKoH OOJBIINX YHCEI ) HepasenctBo Uebniména. Teopema Pa3bupath q0Ka3aTEIILCTBA TEOPEM.

UYeoniména. Teopema bepryim.
3akoH OosbiuxX ynces. BeiOopouHslii
METO/ UCCIICTOBAHUI.

[Ipaktrnueckas pabota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
TaOJINII

OcBauBaTh BEIOOPOUYHBII METOA
UCCJIEIOBAHNM, B TOM YHCJIE B XOJI€
IPaKTUYECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
ciyvaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XaPAKTEPUCTUKAMHU.
OneHka cpegHero U JUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLleHuBaHUe
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Craructrueckas runoresa. [Iposepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOMCTB U3yUYECHHBIX pacipeiesICHUN.
[Ipaktrueckas pabora

C HUCIIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOJINII

OcBauBaTh NOHATHS: T€HEpaIbHas
COBOKYMHOCTb, BEIOOPKA, BELIOOPOUYHOE
cpeaHee U BEIOOpOYHAs JUCTICPCHS.
Bobruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
IE€HEpaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATUCTUYECKAS
TUIoTEe3a.

OneHuBaTh BEPOSITHOCTh COOBITUN U
IPOBEPATH MPOCTEHUIINE TUTTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JTAHHBIX,

B TOM YHCJIE B X0J1€ IPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHEI (pacrpecicHus),
MIOKa3aTeJIbHOE U
HOPMAaJIbHOE pacIpeiesIeHUs

[IpuMepbl HEMPEPBIBHBIX CITYyYaWHBIX
BeJIMYMH. OyHKIUS ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3aaay,
MPUBOSIINX K TOKa3aTEIIbHOMY

Y K HOPMAJIBHOMY PaclpeICICHUSIM.
@yHKIMS IIOTHOCTH BEPOSITHOCTH
IIOKAa3aTeJIbHOIO PACTIPEACIICHUS.
@DyHKIMS TUIOTHOCTH BEPOSTHOCTH
HOPMAJIBHOT'O PACTIPEACICHUS

3HAKOMUTbHCS TTOHITHSIMH:
HeTpepbIBHAA Clly4yaliHasi BEJIMUUHA,
HETPEPBIBHOE PACIIPEICIICHUE,
(GYHKIIHS TTTIOTHOCTHA BEPOSITHOCTH.
HaxoauTk BeposiTHOCTH COOBITUM
10 TAaHHOW (hyHKITUH

IUIOTHOCTH.

3HAKOMHTBHCS C TIOHATUSIMH:
II0KAa3aTeIIbHOE paclpeeICHUE,
HOPMAJIBHOE pacipeeICHUE.
BriaensaTe mo onucanuio ciry4anHbIe
BEJIMYMHBI, pacIpe/ICICHHBIC

10 MTOKA3aTeJIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Paz6uparts npumepsi 3a1a4,
MPUBOASAIIMX K MOKA3aTEIIbHOMY
pacnpeaeeHruI0 U K HOpMaJbHOMY
pacIpeeIeHHUI0

Pacrnipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

ITpumep 3amaun, NIpUBOAALIEH

K pacripeneneHuto [lyaccona.
[IpakTtrueckas pabora

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOJINII

BriaensaTe no onucaHuio Ciry4ainHoro
ONBbITA BEJIMYUHBI, pacIpeICICHHbIE

1o 3akony Ilyaccona.

Pemtate 3aga4yn, B TOM 4YHCJIE B XO/¢€
MPaAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIMM 3JIEKTPOHHBIX
TaOIUIL
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CBs13p MEXly ClTyyailHbIMU 6 KoBapuanust 1ByX ciaydailHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BennunH. Koaddumment koppensanun. | Ko3PPUUUEHT KOPPEISILIY, JINHEHHAS
CoBMecTHbBIE HAOJIIOICHHS IBYX 3aBUCUMOCTb.
BeIMYMH. BeiOopounslit ko3pduienT | OIeHUBATH XapaKTep CBI3U MEKIY
Koppemsiun. Paznnune Mexay CIIy4aliHBIMU BEIMYMHAMHU, UCXO/IS
JMHENHOH CBSA3bIO U IPUUUHHO- U3 IPUPOJIbl JAHHBIX U BBIYUCIEHHBIX
CJIEACTBEHHOU CBA3bIO. JInHEHas XapaKTEPUCTHUK.
perpeccus. [Ipaktuueckas padora Hcnonb30BaTh quarpamMmsl
C UCTIOJIb30BAHUEM DJICKTPOHHBIX paccenBaHus 111 N300pakeHUs
TabIUIL COBMECTHOTI'O pacCEeUBaHUs
JaHHbIX.
Haxonuts ko3ppunmenTsr ocu
JrarpamMmbl, B TOM YHCJIE B XOE
IPAKTHYECKON pabOThI C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKITHI
O6001EeHue n 11 [IpencraBieHne JAaHHBIX C TOMOIIBIO [ToBTOPSTH M3yuEHHOE U BHICTPANBATDH

cUcTeMaTH3alis 3HaHUU

Ta0JIMI] U JUarpaMm, onucaTeabHas
CTaTUCTHUKA, OTIBITHI

C PAaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU,
BBIYMCIICHUE BEPOATHOCTEN
COOBITHH ¢ TpUMeHeHneM Gopmys 1
rpauuecKux METO0B
(koopauHaTHAs TIpsiMast, IEPEBO,
nyarpamma Ditiepa), ciaydaiHbie

CUCTEMY 3HAHUI
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BEJIMYMHBI U paCIpe/ieNICHuUs,
MaTeMaTUYECKOE OKUIAHUE
CIIy4YallHOW BEJIWYMHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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