I'OCYIAAPCTBEHHOE BIO/I’KETHOE OBIIEOBPA30OBATEJIBHOE YYPEKJAEHUE
CAMAPCKOM OBJIACTH CPEJTHAS OBIIIEOBPA3OBATEJIbHAS IIIKOJIA Ne 1
«OBPA3OBATEJIbHBIN IIEHTP» umenn 21 apmuu Boopyxennbix cua CCCP
.r.1. CTpoiikepaMuKa MyHUIIMIIAJIbHOT0 paiiona Boskekuii Camapckoii odJiactu

«IIpoBepeno» «YTBEPKIAIO»

3aM. aupekropa mo YBP HMupektop [ BOY COI Nel
«OI1 / Augpeenko C.C. n.1.7.CTpolikepaMuka

«31» aBrycra 2023 1. Eropos A.B.

[Tpukaz Ne 384 - onn
Ot «31» aBrycra 2023 1.

Pabouast nporpamma

[Ipeamer (kypc): MATEMATUKA (yriayOnéHHBIN YPOBEHD) kiacc: 10-11

KonnyectBo vacoB no yueoHomy rmiany: 544: B 10 kinacce — 272 yaca (8 4acoB B Helelno),
B 11 kimacce —272 yaca (8 yacoB B HEZEIO).
CocraneHo Ha ocHOBe PeepanbHOil paboyeil MporpaMMbl IO MaTEMATHKE.

Paccmorpeno na 3aceganmu  [IIMO  yuurenell MareMaTHY4EeCKOrO M €CTECTBEHHO-
Hay4YHOTO I[UKJIa
IIpoToxon Ne 1 ot 28 aBrycra 2023 1.

IIpencenarens IIMO: Cemkuna 1.H.

C=RU, O="TBOY CcolW 1"Oouy" n.r.1.
Ctponkepamuka", CN=Eropos A.B.,
E=stroykeramika sch_vlg@samara.edu.ru
MeCTO nognuncaHus

‘ l \ 2023-09-13 14:52:49

nrt. Ctpoitkepamuka 2023 roa



COJIEP)KAHUE

TIOSICHUTEIIBHAS BATIMCKA +vvuuuueeeeeeeeeestsssaseseeessssesssssnsssseseesassssssssssnsseeeeesesessssssnnnneeeeeeseensnnes 3

[InaHnpyeMble pe3yabTaThl OCBOCHUS IPOrPaMMBbI IT0 MATEMATHKE HA YPOBHE

CPEITHETO OOTIIETO OOPABOBAHIIS ...veenveeervreestreesuteesstessseesssseesssessssessssessssessssessssesssessnsessnns 7
JIMTTHOCTHBIC PEBYITBTATB. .. uvveestteesuteesstessssesssseeessseesssessssessssesassesssssessssessssessnsessnsessnns 7
METATTPEAMETHBIC PEBYIIBTATBI ...vvevveessteessreraseeessreesssessssessssessssessssesesssessssessnsessnsessnns 8

denepanbHas pabovas mporpaMmma yaeOHoro Kypea « Anredpa n Hadana

MATEMATUYUCCKOTO AHATTMBAM +...vveestreersrresureessseesnseeaseeassseessseesssessssessnsesssssssssneessnessneesneens 11
COZIEPHKAHNE OOYUCHI .vvvvrevrrreessressssteessssseessssseessssseessssesssssesssssssesssssesssssseessnsneenns 14

L0 KITACC  cutieiuteeeittie ettt e sttt ettt etttk e e st ekt e ekt e e hb e e ek bt e e a b e e e bt e e e ke e e ambe e e bn e e s nbe e e anbeeannee e e 14
LI KITACC  eoutieiuitieittie ettt e sttt ettt ettt ettt ettt e skttt e bt e e ket e e bt e e bt e ekt e e e bt e e ahb e e e ebe e e e be e e nnbeeeneee s 16
TTPEIMETHBIC PEBYITBTATBI .vvveevvreessreressreesassreessssressssseeessssesssnssessssssesssssesssssseessnneenns 18
TeMaTHUECKOE TUTAHUPOBAHHIE 1vveeuvvreesisrrressreesssnnssssseessssesssssessssssesssssssesssssnessnneenns 22

JO KITACC  cutieiutieeitiee ettt e sttt ettt etttk e e et e ekt e ekt e e hb e e ek bt e em bt e ekt e e e be e e am b e e e be e e s nbe e e nnbeeanne e e e 22
R 14 1o OO O PP ORI 30
®denepanbHas padoyas IporpaMma yueOHOro Kypca «I'€OMETPHI .....cevvvvvervrerveernnnns 37
CONEPIKAHUIE OOYUCHUS +....veereveeireeanreeaneeesnneessseessseesneeesneeesnneessneeanesanneeennneennneesnneens 39

JO KITACC  cutieiuttienttie ettt ettt ettt ettt ettt ettt e ekt e ekt e ekt e e e a e e e e st e e e e mb e e e abe e e aabe e e ebbe e s abe e e snbeeennnee s 39
LI KITACC  cueieiuteeeitiie ettt e sttt ettt etttk e e et e ekttt e ket e e at e e ek bt e e s bt e ekt e e e ke e e aa b e e e be e e e b e e e enbeeaneeenns 40
TTPEIMETHBIC PEBYITBTATBI .vvveevvreessreressreesassreesssssessssseesssssessssssessssssesssssessssssnsesnneenns 41
TEMATHUECKOE TTAHUPOBAHUIE .....evveeiereressreeesnnesesnreesssnneesssneessasneesssnessssnnesssnnneeens 44

JO KITACC  tvvteiutieeitieeeteeesitee sttt e sttt e sbe e e s sbe e e sbee e et e e e st e e e bt e e enbe e e bt e e e be e e anb e e e beeennbeeennbeennbee e e 44
I 54 1o PP U PP RUPRTOPI 57
denepanbHas pabodas mporpamMma yueOHoOro Kypca « BepoSTHOCTh U CTAaTUCTHKA ... 70
CONEPIKAHNIE OOYUCHUS +...eveereveenreesnreeaseeesnneessseesssesaneessneeesnneessneesnesanneeennneesnneesnneens 71

KO 54 1o PP O PP UPPRP 71
D 14 1o TP EO PP OPPPRO 72
TTPEIAMETHBIC PEBYIIBTATBI ....uvveeutreeireesureessreeateeassseessseessseesnsesssseesseeessseesssessssessnenss 72
TEMATHUECKOE TITAHUPOBAHUIE .....vvveeeireressreeesssnesesnseessssneesssnesessssesssannesssannesssnnnnesns 74

KO 54 1o PP O PP UPPRP 74

I 741 o R 78



@enepanbHas pabouasi mporpamma Mo ydeOHoMy mnpeamery «MaTtemaTtuka»
(yrmyOonénnbll ypoBeHb) (IpeaMeTHast 001acth «Marematuka u nHpopMaTrukay) (manee
COOTBETCTBEHHO — [IPOrpaMMa 10 MaTEMAaTHUKE, MATEMATHKA) BKIIOYAET IMOSICHUTEIbHYIO
3alliCKy, COAepKaHue OO0y4YeHUs, IUIAHUPYEMbIe pe3yJbTaTbl OCBOCHHUS IMPOTPAMMBI
0 MaTeMaTHKe, TEMaTUYECKOE IIIaHUPOBAHUE.

[TosicHuTebHAs 3aMMCKA OTPaXKaeT OOIIKe e U 3a7a4i U3yYeHUs] MaTeMaTHKH,
XapaKTEPUCTUKY MCUXOJOTHYECKUX MPEANOCHUIOK K €€ H3yYEeHHIO O0YyYaroIMMUCH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakXke MOIXOJbl K OTOOpYy CcoaepKaHus,
K OIpEACICHUIO TUIAaHUPYEMBbIX pe3yJbTaTOB W K CTPYKTYpE TEMaTUYECKOIO
TUTAaHUPOBAHMUS.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
npearaTcs i 0043aTeIbHOTO M3YUYEHHUsS B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
oO1iero oopazoBaHusl.

[InaHnupyemMble pe3yapTaTbl OCBOEHHUS MNPOTrpaMMbl M0 MAaT€MaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METaIlpeJMETHBIC PE3yJIbTaThl 3a BECh MEPHOJl OOYyYECHHsS Ha YPOBHE
cpelHero obuiero oOpa3oBaHMs, a TaKXe MPEIMETHbIE JOCTHKEHUSI O0Yy4YaroIerocs
3a KaXJIbIil TOJ] OOy4EHHS.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o mMaTeMaTuke yriryOJIEHHOTO YPOBHS /Ui OOYyYarONIMXCsl Ha YPOBHE
cpeadero obmero ooOpa3oBanus paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWUU, MPEABABISIEMBIX K  MaTeMaTHYECKOMY
0o0pa30BaHUIO, M TPAIUIUN pPOCCUHCKOrOo oOpa3oBaHus. Peanuzaumss nOporpaMmbl
Mo  MareMaTuke  OO0eCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMU  KOMIIETEHIIUSIMH,
COCTAaBIISIIOIIMMU  OCHOBY JIJISI CAaMOPA3BUTHSI W  HEMPEPHIBHOTO 00pa3oBaHUs,
[[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO U MTO3HABATEIILHOTO PA3BUTHUS JTUYHOCTH
oOy4Jarommmxcs.

B nporpamme mo maremMaTuke ydTeHbl Uaeu U nonoxeHus «Konunenuuu pazBuTus
MateMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBUH
C Ha3BaHUEM KOHIICTIIIMH MaTeMaTH4ecKoe 00pa3oBaHue JOHKHO, B YaCTHOCTH, PEIIaTh
3a/layy oOecredyeHns HEOOXOJUMOTO CTpaHe YHUCiIa O0Yy4aroluXcsi, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JUIsl MPOJOJDKCHHSI OOpa3oBaHUS 10 Pa3IUYHBIM
HaIpaBJICHUSM, BKJItOYasl MperojaBaHie MaTeMaTUKH, MaTeMaTUYECKUE UCCIEOBaHMUSI,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTUH M JPYruMx, a Takke oOecredeHus
JUTSL K&KI0TO 00yYaroIerocss BO3MOKHOCTH JTOCTIKCHUSI MAaTEMATHIECKOM TTOITOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypOBHEM. VMIMEHHO Ha pelieHue ITHX 3aaad
HalleJIeHa MporpaMma o MaTeMaThKe yriyoJIEHHOTO YPOBHSI.

B snoxy umdposoit Tpanchopmaimu Bcex cdep UYEIOBEUECKOU ACSTEIHHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolleu
MaTEeMaTU4YeCKON MOATOTOBKU. DTO OOYCJIOBJICHO TE€M, YTO B HAIIIM JHU PACTET YMCIIO



CHEIHATbHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM MAaTeMAaTUKU:U
B cepe SKOHOMHKH, U B OHM3HECe, M B TEXHOJIOTMYECKUX OOJACTIX, U JaXeB
ryMaHuTapHbIX cepax. Takum oOpa3zom, Kpyr 00y4arouuxcs, AJis KOTOPhIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM MpeAMeToM, (GYyHIaMEHTOM OOpa30BaHUsA, CYIIECTBEHHO
pacupsercs. B Hero BXOJAT HE TOJBKO OOydYarolIvecs, MIAHUPYIOUIUE 3aHUMATHCS
TBOPYECKON W HCCIEI0BATENbCKONM paboToil B 00JaCTH MaTeMaTHUKU, WH(POPMATHKH,
(Gbu3MKN, SKOHOMUKH W B JIPYTrUX 00JacTsX, HO M T€, KOMy MaTeMaTHKa HYy>KHa s
MCIIOJIb30BaHUs B IPOECCUsiX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEMl.

[IpuknagHasi 3HAYMMOCTH MaTE€MAaTUKU OOYCJIOBJIEHA TeM, 4YTO €€ MpeaMETOM
ABJIAIOTCS (QyHIaMEHTaIbHbIE CTPYKTYPhI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHbIE  OTHOILIEHUS, (YHKUMOHAIbHBIE 3aBUCUMOCTH U  KaTeropuu
HEOTPEeAEeNEHHOCTH, OT MPOCTEHINNX, YCBaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 TOCTaTOYHO CJIOXHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS HAYYHBIX U TEXHOJIOTHMUECKUX
uzaei. be3 KOHKpeTHbIX MaTeMAaTUYECKUX 3HAHUI 3aTpyJHEHO NMOHUMaHHUE MPUHIUIIOB
YCTPOMCTBA U MCIONb30BAHUSI COBPEMEHHON TEXHUKH, BOCIPHUITHE U MHTEPHpETAIs
pa3HOOOpa3HOW  COLMAIBbHOM, SKOHOMHMYECKOW, TMOJUTUYECKOW  UH(pOpMaIuH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas NeATeIbHOCTb. Bo MHOrmx cdepax
poheCCHOHANTBHON EATENbHOCTU TPEOYIOTCS YMEHHS BBITIONHATH PACYETHI, COCTABIISATH
aJITOPUTMBI, TPUMEHATH (OPMYJbI, MPOBOAUTH T'€OMETPUUYECKUE U3MEPEHUS WU
NOCTPOEHUS, YUTATh, 00pabaThIBaTh, MHTEPIPETUPOBATH U MPEACTABIATH HH(OPMALIUIO
B BHUJIC TaOJIHII, AMATPAMM U IpaUKOB, MOHUMATH BEPOSATHOCTHBIN XapaKTep CIydyaiHbIX
COOBITU.

OAHOBpPEMEHHO € pacliupeHHeM cep MPUMEHEHUsS] MAaTEeMaTUKU B COBPEMEHHOM
obmiectBe BCE Oosiee BaXXHbIM CTAaHOBUTCS MaTeMAaTHMYECKUW CTHIb MBILIUICHUS,
NPOSIBIISIOLIUICS B OINpenelaEHHbIX YMCTBEHHBIX HaBblkaxXx. B mpouecce u3ydeHus
MaTEeMaTHKHd B apceHal MPUEMOB M METOJIOB MBIIUICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS MHIYKIUS U JEAYKIHs, 0000IIeHIEe U KOHKPETH3aIusl, aHAIN3 U
CUHTE3, Kjaccu(UKaIMs U cucteMaruszaius, abcrparupoBanue u aHayiorusi. OObEKThI
MaTEeMaTUYECKUX YMO3AKJIIOUEHUH, NpaBWia HUX KOHCTPYMPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopMynpoBaTh, 00OCHOBBIBATH M JOKA3bIBaTh CYXACHUSA, TEM CaMbIM (OPMHUPYIOT
JOTUYECKH CTWJIb  MBIIUICHHUS. Benymas poib  MNPUHAIJICKUT MaTeMaTHKE
B (POPMUPOBAHUU ANTOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS M BOCHUTAHUU YMEHUH
JEICTBOBATh MO 3aJaHHBIM  QJIrOpUTMaM, COBEpUICHCTBOBATh M3BECTHBIE U
KOHCTPYHpOBaTh HOBBIC. B mpoliecce permieHus 3amad — OCHOBBI JUISI OpTraHU3allun
y4deOHOW MAESITeNbHOCTH Ha YpOKaxX MaTeMaTHKH — pa3BUBAIOTCS TBOpYECKas U
NPUKIIAHAS CTOPOHBI MBIIIICHUSI.

OOyuenne maTemMaTHKe MAET BO3MOKHOCTh Pa3BHBATh y OOYYAIOMIMXCS TOYHYIO,
parMoHAIbHYI0 U MWH(POPMATUBHYIO peYb, YMEHUE OTOMPATh HamWOoJiee MOIXOISAIINE
SI3BIKOBBIE, CHMBOJIMUYECKHE, TpadUyecKue CpeACcTBa IS BBIPAXKCHHS CYXICHUU U
HaTJISHOTO UX MPEICTaBICHHUS.



HeoOxoaumMbiM KOMIOHEHTOM OOIIeH KyJbTyphl B COBPEMEHHOM TOJIKOBAHHUH
SBJIIETCSI 00IIIee 3HAKOMCTBO C METO/IaMU TTO3HAHUS JEHCTBUTEILHOCTH, TIPEACTABICHHUE
O TMpeaMeTe W METOJEC MATeMATHKH, €r0 OTJIWYUSAX OT METOJOB ECTECTBEHHBIX W
TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX TMPUMEHCHHS MAaTEMATUKH [JIsi PEIICHHS
HAyYHBIX U MPUKIATHBIX 3a/1a4. TakuM o0pa3oM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B GOpMHUpPOBaHUE O0IIEH KYJIbTYpPhI UeJIOBEKA.

N3yuenne MaTteMaTWKH CIIOCOOCTBYET OSCTETHYECKOMY BOCIHUTAHHUIO YETIOBEKA,
NOHUMAHUIO KPAacOThl W U3SINECTBA MATEMAaTHYECKUX PACCYXKIECHUN, BOCHPUSITHIO
TeOMETpUUYECKHUX (hOPM, YCBOCHHUIO U1 CHMMETPHH.

[TpuoputeTHbIMU LIETSIMH 00yueHus MatemaTrke B 10—11 kimaccax Ha yriy0aéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS:

dbopMHupOBaHUE IIEHTPAIBHBIX MATEeMAaTHYECKUX TMOHATUN (YHUCIIO, BEIWYWHA,
reoMeTpuyeckas (Qgurypa, IepeMeHHas, BEpPOSATHOCTh, (YHKIHSA, TMPOU3BOIHASI,
WHTETpaj), 00ECIEeYNBAIONIINX TPEEMCTBEHHOCTh U TIEPCIEKTUBHOCTh MAaTEMAaTHIECKOTO
oOpa3oBaHUs 00YUYaIOIIUXCS;

MOABEACHUE OOYYaroNMXcsl Ha JOCTYMTHOM JJII HUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaT€MAaTUKU U OKPYKAIOIIEr0 MUpa, MOHUMAHUIO MAaTEMAaTUKHN KaK 4acTu
oO11e# KyJIbTYphl Y€JI0BEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHbIX W TBOPYECKUX CIOCOOHOCTEH O0O0yYarommxcs,
MO3HABATEIIFHON aKTUBHOCTH, MCCIIEIOBATEIHLCKUX YMEHUW, KPUTHYHOCTH MBIIIICHUS,
MHTEpeca K U3yYEHUIO0 MaTeMAaTHUKH;

dopmupoBaHre (DYHKIIMOHAIBHON MaTEMaTHYECKONH TPAMOTHOCTH: YMCHHS
pacmo3HaBaTh MaTEMaTHYECKHWE AaCMEeKThl B PEANbHBIX JKMU3HEHHBIX CHUTYaIMsIX
U TpU U3YYCHHH JPYTHUX YYEeOHBIX TIPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIupoBaTh WX Ha SA3bIKE MaTEMaTHKH W CO3/JaBaTh
MaTeMaTUYeCKUe MOJEJIM, MPUMEHATh OCBOCHHBIM  MAaTeMaTHYeCKHi  ammapar
JUISL PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a/iad, WHTEPIPETUPOBATh U OIICHUBATH
MOJTyYCHHBIC PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOna€HHOTO
ypoBHSI sBIAIOTCA: «Yucima uW BbBIUUCIEHUs», «Anredpay («AnreOpanueckue
BBIpOKEHUS», «YPaBHEHHS U HEpaBEHCTBa»), «Hadama mMaTreMaTHYecKOTrO aHallu3ay,

«T'eometpust»y  («['eomerpuueckue ¢urypsl ©U  UX  CBOHCTBa», «lM3mepeHue
FCOMETPUYCCKUX BEIUYHMH»), «BeposATHOCT W CcTaTUCTHKa». JlaHHBIE JIMHHH
Pa3BUBAIOTCS MapalIeNIbHO, KaXKas B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOM, OJTHAKO HE
HE3aBUCHUMO OJHA OT APYTOW, & B TECHOM KOHTAaKTE U B3auMojiercTBuu. Kpome 3Toro, nx
OoOBeMHSCT JIOTHYECKAas COCTABISIONMIAS, TPAJAWIIMOHHO TPHCYIas MaTeMaTHKe |
MPOHM3BIBAIONIAS BCE  MaTEeMaTHYEeCKWe Kypchl UM COAepKaTeIbHbIE  JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO tpeboBaHME «yMEHHE ONMEPUPOBATH MOHSITHUSIMU:
ompeseNieHre, akKcuoma, Teopema, CIEICTBHE, CBOWCTBO, TNpPHU3HAK, TOKA3aTEIbCTBO,
pPaBHOCWIIbHBIC (POPMYIUPOBKH, YMEHUE (POPMYIHPOBATH 0OpATHOE U TTPOTHUBOIIOIOKHOE
YTBEP)KJICHHE, TPUBOJAUTH TMPUMEPhl U  KOHTPIPUMEPHI,



UCIIOJIB30BAaTh METOJ ~ MaTeMaTHYECKOW WHAYKIMH, TMPOBOAWTH JIOKA3aTEIbHBIC
pacCyXJIeHHWs TIpU PEIICHWH 3aJad, OICHHWBATh JIOTHYECKYI0 TIPAaBWIBHOCTH
pacCyXKJIeHU» OTHOCHUTCS KO BCEM Y4YEOHBIM KypcaMm, a (DOPMHUPOBAHHE JIOTHUECKHX
YMEHUW pacrlpeaeiseTcss Mo BCeM TojaM oO0ydYeHHs Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus.
B cootBercTBUU ¢ ®I'OC COO MaremaTuka SBISETCS 005S3aTEIBHBIM MPEIMETOM
Ha JIaHHOM YypoBHE oOpa3zoBaHusi. Hacrosimeld mnporpamMMoil Mo MaTEeMaTHKE
npeaycMaTpuBaeTcs H3ydeHHe ydeOHoro mpenMera «MaremaTtwka» B paMKax TpEX
y4eOHBIX KypcoOB: «Ajiredpa U Havalla MaTeMaTHYECKOTO aHanu3a», «I'eomeTpusy,
«BepogaTrHocTh U cTaTUCTHKAY). DOPMUPOBAHUE JTOTUYECKUX YMEHUN OCYIIECTBIIACTCS Ha
NPOTSHKEHUH BCeX JieT OOy4YeHUsT Ha ypOBHE cpenHero oo6imiero oOpa3oBaHus, a
AJIIEMEHTBI JIOTUKH BKITIOYAIOTCS B COJIEP)KaHME BCEX Ha3BAHHBIX BBINIE YICOHBIX KYPCOB.
OOmiee KOJWYECTBO YacOB, HANpPABJICHHBIX HA  HM3YYCHHE MaTEMAaTHKH
Ha yriyosenHoMm ypoBre — 544: B 10 kiacce — 272 vaca (8 yacos B Hefeno), B 11 kiacce —
272 gaca (8 4acoB B HEJIEIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEJHET'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCHUTAHHUS:

c(hOPMHUPOBAHHOCTh T'PAXKIAHCKOW TMMO3UIMK OOYYarOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WJIEHA POCCHIICKOrO OOIECTBa, MPEACTABICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, ABICHUH, IPOLIETYP TPAKIAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHUE B3aUMOJACHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NIATPHOTHYECKOTO BOCTUTAHMA:

Cc(OPMUPOBAHHOCTh POCCHUICKOM TIpakJaHCKOM HMIEHTUYHOCTH,  YBA)KEHUS
K NPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MATEMATHKH, LIEHHOCTHOE OTHOIICHHE
K JOCTHKCHUSAM POCCUMCKMX MAaTeMaTUKOB U POCCUMCKOM MAaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHXKEHUH B JpPYyTrUX HaykKaX, TEXHOJOrusaX, cepax
DKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, CcHOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUW HAYKU U JEATEIIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OY/IyIIETO;

4) 3cTEeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pEUIEHUH, PaCCyXIECHUU, BOCIPUUMUYUBOCTH
K MaTEeMaTUYECKUM acCIeKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uuecKkoro BOCUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS IPHMCHATh MaTeMaTHYCCKHE 3HAHHMS B HMHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpasa JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO  (3J0pOBOE MHUTaHWE, COAJAHCUPOBAHHBIA PEXHUM 3aHATUA W OTHbIXA,
peryispHas pu3udeckasi akTHBHOCTb), (PU3NYCCKOE COBEPIIICHCTBOBAHUE NP 3aHATHSIX
CHOPTHBHO-037I0POBHUTEILHON ACATCIBHOCThIO;

6) TPy/10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOJIIO0OUS, UHTEPEC K Pa3IMUHBIM
cepaM TPOPECCHOHATBHON JEATENBHOCTH, CBS3aHHBIM C MAaTEMaTHKOM U e
NPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BEIOOp Oyayiueil mpodeccun u
peann30BLIBATE COOCTBEHHBIE JKM3HEHHBIE IUIAHBI, TOTOBHOCTH U CHOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa3OBaHHMIO U CaMOOOPAa30BaHMIO HA MPOTHKEHUH BCEW JKHU3HHU,
TOTOBHOCTHh K aKTHBHOMY y4YacTHIO B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBJIEHHOCTH;



7) 3KOJIOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJbTYphl, TOHUMAHUE BIUSHUS COLIMAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJOTHUECKUX NpoOJieM, OpUEHTAlMs Ha MPUMEHEHHE
MaTEeMaTUYeCKUX 3HAHUM [UIs pElIeHHs 3a7ad B OOJAcTH OKpPYKAIOIIEW Cpenpbl,
IUTAHUPOBAHMUE TOCTYNKOB M OLEHKM UX BO3MOXKHBIX MOCIEACTBHM ISl OKpY’KaroLIeH

CpCabI;

8) HeHHOCTH HAYYHOT' 0 TIO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH M OOIIECTBEHHOW MPAKTHUKU, TOHHMMaHUE MaTEeMAaTUYECKOM HayKu Kak
cepbl YeIOBEYECKOM ACSITENFHOCTH, 3TANOB €€ Pa3BUTHUA U 3HAYUMOCTHU JJISl PA3BUTHSA
IUBWIM3AIUM, OBJIAJECHUE SA3BIKOM MAaTEMaTUKU M MAaTeMaTU4YEeCKOW KyJbTYpou
KaK CpPEACTBOM IIO3HAHWUS MHUpPA, T[OTOBHOCTb OCYUIECTBIISTh IPOCKTHYK U
UCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare u3ydeHuss MaTeMaTHUKW Ha YPOBHE CPEIHEro oOIIero oopa3zoBaHuUs
y oOyuatomierocsi OyayT cpopMHUpOBaHbI MMO3HABATEJIbHbIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIC YHUBEpPCAIbHbIC Yy4eOHbIEC JEUCTBUS, PEryJIsSTUBHbBIC
yHUBEpCaIbHbIC YUCOHbIE ICHCTBUS, COBMECTHAS JEATEIHHOCTD.

Ilo3HaBaTeqbHbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joru4yeckue 1eHCTBUA:

BBISIBIIATH WM XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTHYCCKUX
O00BEKTOB, TOHATHH, OTHOIICHUH MEXTy TOHITHAMH, (GOPMYIUPOBATH OIMpPEACIICHUS
MOHATUH, yCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KJIACCU(UKAIIMH, OCHOBAHUS
JUTs1 00001IIeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a,;

BOCIIPHHUMATH, (GOPMYJIUPOBATH U IPEOOPA3OBBIBATE CY)KICHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIME, YCIOBHEIE;

BBISIBIIAITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TMPOTHUBOPCUUS
B (akTax, MaHHBIX, HAOMIONCHUSAX W YTBEPXKACHHSIX, MpeIyiaraTb KPUTCPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEW U ITPOTUBOPEUHNI;

JIeNIaTh BBIBOJIBI C MCTIOJE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUeHHUI, YMO3AKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JOKA3aTebCTBA MAaTEMATHYECKUX YTBEPIKICHUN
(mpsiMble ¥ OT TPOTUBHOTO), BBHICTPAWBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHUS U BBIBOBI;

BBIOWpATH CIIOCO0 pelieHus yuyeOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BHIOUpaTh HauboJee MOAXOIAIINI ¢ YYETOM CaMOCTOSTENbHO BBIIEICHHBIX
KPUTEPUEB).



ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA:

WCIIOJIb30BaTh BOIPOCHI KAK HCCIENOBATENbCKUI HHCTPYMEHT IIO3HAHMS,
(dbopMyIHpOBaTh BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MPOBOAUTh CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIEAOBAHUE

[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OObeKTa, SBIEHHUA, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXK1y OOBEKTaMU, SBJICHUSIMHU, POLECCAMU;

CaMOCTOSITENIbHO  (popMyMpoBaTh O0O0OOIIEHHUS YW BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH IMOTYUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IIECHMI;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpollecca, a TakKe BBbIIBUTATh
MPEATIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanumeii:

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

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

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

OLICHHMBATh HAJA&KHOCTh MH(GOPMALMU MO CAMOCTOSITENILHO CPOPMYJIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

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

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

MPEACTABIIATh PE3YyJIbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMPAaTh (opMaT BBICTYIUICHUS C YYETOM 3aaay
Npe3eHTAlNNd U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIE YHMBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 33]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yUETOM HOBOM MH(POPMAIIUH.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pEeIECKCUM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX IMPOIIECCOB, HMX PE3YyJbTAaTOB, BIAJIETh CIOCOOaMU
CaMONPOBEPKH, CaMOKOHTPOJI MpoIecca M pe3yJibTaTa PEIICHUs MaTeMaTUYeCKON
3aJ1a4u;

NPEeIBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IPU PEUICHUU 3aJayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IICIM M YCJIOBHIM, OOBSICHATH NPUUMHBI
JTOCTIKEHUS WIIA HEAOCTHKEHUS PE3YIbTATOB JIEATSILHOCTH, HAXOIUTh OIUOKY, TaBaTh
OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eATEIHLHOCTD:
MMOHUMATh U UCIIOIb30BaTh TPEUMYILECTBA KOMAaHIHON U MHANBUIYAJIbHON pabOThI
HpI/I pe].HeHI/II/I y‘-I€6HBIX 3agad, HpI/IHI/IMaTB 1ICJIb COBMCCTHOﬁ ACATCIBbHOCTH,
IUNIAaHUPOBATL OpraHU3alnuIo COBMGCTHOﬁ pa6OTI>I, pacnnpcaciite  BHUABL pa60T,
A0T0OBapHUBATLCA, O6CY>KI[3TI> nmpounecc u pce3ysbTar pa6OTI>I, O606HlaTB MHCHUIA
HCCKOJIBKHUX HIOI[Gﬁ;
y4acTBOBaTh B TIpymmoBbIX ¢opmax padboTel (0OCykIeHus, OOMEH MHEHHUH,
«MO3I'OBBIC ITYPMBD» U I/IHBIC), BBIIIOJIHATH CBOKO HACTH pa60TbI U KOOPpAUHHUPOBATHL CBOU
JNEUCTBUS C IPYTMMH YJIEHaMH KOMaH/Ibl, OIICHUBATh Kauye€CTBO CBOETO BKJaja B OOIIMIA
IIPOAYKT II0 KPUTCPHUAM, C(bOpMYJII/IpOBaHHBIM Y4aCTHUKaMH B33HMOIIGI?ICTBHH.

IIpeaMeTHbie pe3yabTaTbhl OCBOCHHUS (enepanbHOM paboueid  MPOrpaMmbl

M0 MaTeMaTUKe MPEACTABJICHBI MO ToAaM OOY4YeHHUs B paMKaxX OTAEIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOILIUX pa3jieiax HACTOSIIECH MporpaMMBl.
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OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

MHNOACHUTEJBHASA 3AIINCKA

VY4ebnblll kKypc «Anredpa U Hauajga MaTEMaTUYECKOTO aHAIM3a» SIBISIETCS OJTHUM
u3 HauOosiee 3HAYMMBIX B IMpOrpaMMe CpeAaHero oOiero odpa3oBaHUs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH O0ECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3yYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpPYroil CTOPOHBI, (POPMUPYET JOTUYECKOE U
abCTpakTHOE MBbIIUIEHHE OOy4YaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uH(OpMATUKH, OOIECTBO3HAHUS, MCTOPHH, CJIOBECHOCTH U JPYTUX JIHUCUHUILIIUH.
B pamkax naHHOro y4yeOHOro Kypca oOydaroIiuMecs OBJIaJE€BAIOT YHHUBEPCATIbHBIM
S3BIKOM  COBPEMEHHOW HayKH, KoTopas (GOpMyJIUpyeT CBOM  JOCTHIKCHHS
B MaTeMaTU4YEeCKOU opme.

VY4eOHblIi Kypc anreOpbl 1 Hayal MaTEMAaTUYECKOTO aHaJIW3a 3aKJIabIBA€T OCHOBY
JUI. YCHEIIHOTO OBJAJCHHUS 3aKOHAMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMaHUS
OCHOBHBIX TEHACHLMHA pa3BUTHUS SKOHOMUKHA M OOIIECTBEHHOM >KM3HHU, MO3BOJSET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IUGPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSAX,
YBEPEHHO HCIOJIb30BaTh WX I JalbHEHIIEro o0pa3oBaHUs W B IOBCEIHEBHOU
X®u3Hu. B To ke  BpeMs  oBiajgeHHe ~ aOCTPAKTHBIMM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUUSAMHU aireOpbl U MaTeMaTHMYECKOTO aHalu3a pa3BUBAcT yMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH, JTOKA3bIBATh YTBEPXKICHUS
C TIOMOMIbI0 WHAYKIIMM W PacCyXIaTh ACIyKTUBHO, HCIONH30BaTh OOOOIICHHE WU
KOHKpETHU3alMlo, aOCTparupoBaHWE€ W aQHAJIOTHIO, (POPMHUPYET  KpPEAaTUBHOE
U KPUTHUYECKOE MBIIUICHUE.

B xozne nzyuenust yueOHoro kypca «Anredpa v Hayajla MaTeMaTHYECKOTO aHaIN3ay
oOyyJaromrecs Moay4JaroT HOBBIHM OMBIT PEIICHHUs MPUKIAIHBIX 33]1a4, CAMOCTOSTEITLHOTO
MOCTPOCHUSA MAaTeMaTHYEeCKHMX MOJENeHl peajdbHBIX CHUTyallud, WHTEPIpETaluu
MOJIyYEHHBIX PELICHUH, 3HAKOMATCS C MPUMEPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH
B [IPUPOJIE, HAYKE U UCKYCCTBE, C BHIJAIOUIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX
aBTOpaMH.

VYuebHbIil Kypc 001a1aeT 3HAYMTENBHBIM BOCTIUTATEILHBIM MMOTCHIIMAIOM, KOTOPBIT
peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepuan, CrocoOCTBYHOUUNA (OPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crienupuKy yueOHOH! eATeIbHOCTH, TpeOyIoIen
IPOAODKUTEILHOW KOHUEHTPAllMd BHUMAaHUS, CAMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyUYECHHbIN Pe3yJIbTar.

B ocHoBe Meronuku oOydeHus airedpe M HayajsaM MaTeMaTHYeCKOTO aHajiu3a
JICKUT ACSITENLHOCTHBIN MPUHIUT O0yUYEHUSI.

B cTtpykrype yueOHOro Kypca «Anredpa M Hayaia MaTeMaTHYECKOTO aHaIu3a»
BbIJICJIEHBI CJIEIYIOLIUE COACPKATETbHO-METOANYECKUE TUHUU: «H1CIa U BEIUUCTIEHUSY,

«Dynkuun u rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Hawama mMaremMaTtnyeckoro
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aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE cOAepKaTeIbHO-METOAUYECKUE
JUHUHM U3y4YaloTCs Ha MPOTSHKEHUHM ABYX JIET OOy4YeHHS Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMsl, €CTECTBEHHO IOMOJHsIS APYr Apyra W MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu U pasfenamu. JlaHHBIA y4eOHBIH KypcC SIBIISICTCS WHTETPATHUBHBIM, MOCKOJBKY
oObeauHsIeT B ceOe coliepKaHMe HECKOJbKMX MAaTEMaTUYECKUX JUCUUIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMATUUECKUI aHAIN3, TEOPHsSI MHOXKECTB, MaTeMaTHuecKasl
noruka u apyrue. [lo mepe Toro kak oOydyaronuecs OBIAJEBAIOT BCE Oojiee HIMPOKUM
MaTeMaTHYEeCKUM  amnmapaToM, Yy HHUX  [OCJIEIoBaTeNbHO  (OpMUPYETCS |
COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMaTHYECKYI0 MOJENb PEalbHOM CUTYalluH,
OPUMEHATh 3HAHUS, IOJYYEHHBIE MPU H3YUYEHHUU Y4YEOHOro Kypca, Ui pPElICHHs
CaMOCTOATENIbHO  COPMYJIMPOBAHHOM  MareMaTHYecKOoW  3ajayd, a  3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHO-MeTONMYEeCKass JUHHUS «YnWcna W BBIYKCICHHS 3aBEpIIACT
(GopMUpOBaHNHE HABBIKOB HCIIOIb30BaHUS JIEUCTBUTENBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero oopazoBanus. Ha ypoBHe cpenHero oOiiero
oOpazoBaHusi 0co00e BHUMaHHUE yIenseTcs (POPMHPOBAHUIO HABHIKOB PallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3aMMCH YHUCIA,
yMEHHE JeNlaTh NPHUKUIKY, BBIMOJIHATH MPHUOTMHKEHHBIC BBIYHCICHUS, OIICHUBATH
YHUCJIOBBIE BBIPAKEHUS, pabdOTaTh C MAaTEeMaTHYECKUMU KOHCTAHTaMU. 3HAKOMBIC
OOy4YaronMMCsi MHOXKECTBA HATYPaJbHBIX, IIEJIBIX, PAIMOHAILHBIX U JEHCTBUTEIBHBIX
YHCell TOTOTHSIIOTCS MHOXECTBOM KOMIUIEKCHBIX YHceNl. B KaKI0M M3 3THX MHOXECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My CHEeNH(UUECKHe 3aJadd U OIEpaIfu: JIEeJICHHE
HAIeJIo, ONEpPUpPOBAHHE OCTATKaMU Ha MHOXECTBE II€JIbIX YHCEeJN, 0COOble CBOMCTBA
palMOHAIIBHBIX U UPPALUOHAIBHBIX YHCEN, apu(PMETHUYECKHE OIepaluu, a Takke
U3BJICYCHUE KOPHS HATypajlbHOW CTENEHW Ha MHOXECTBE KOMILJIEKCHBIX YHCET.
bnarogapss mociieoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIONb3yeMbIX UHCET W
3HaKOMCTBY C BO3MOXHOCTSIMH HMX TPUMEHEHHs i PEUICHHs] Pa3IUYHBIX 3a/1ad
dbopmupyeTcsi TIpeICTaBIeHUEe O EIMHCTBE MaTEMaTUKH KaKk HaykKd U e€ poiu
B IOCTPOEHUM MOJENEH peaJbHOI0 MHpa, IIMPOKO HCHOJIB3YIOTCA 0000IIeHHE U
KOHKPETH3aIHS.

JIuaust «YpaBHEHUS M HEPABEHCTBAY PEATNU3yeTCs Ha MPOTSHKEHUH BCETO O0YUCHHUS
Ha ypOBHE CpeIHEro 001Iero o0pa3oBaHms, MOCKOIBKY B KoM paszzaene [Iporpammer
OpeIyCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydwarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS PAIMOHAIBHBIX, HUPPAIIMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U
CHCTEM, a TaKKe 3ajlad, cojaepKamux mapameTpbl. [lomydeHHbIE yMEHHUS MIHPOKO
UCIIOJNIB3YIOTCSL TIPU MCCIIE0OBAaHUN (YHKIUI C TOMOIIbIO MPOU3BOJHOM, MIPHU PEIICHUU
MPUKIAAHBIX 3a7a4 U 337a4 HA HAXOXKICHUE HAMOOJIBINNX W HAUMEHBIUX 3HAYCHUUN
bynkuuu. JlaHHas copepaTenbHas JUHUSA BKIIOYaeT B ceOs Takke (OpMHUpPOBAHUE
YMEHHHA BBIMOJHATH pacdy€Tel 1o QopmyliaMm, Npeodpa3oBaHUsl palOHATBHBIX,
UPpAlMOHATBHBIX U TPUTOHOMETPUYECKHUX BBIPAKCHHMA, a TAKXKE BBIPAKEHUH,
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colepKalux cTerneHu u Jorapudmbel. bnarogaps wu3yudeHuio anreOpanyueckoro
MaTepuanga TPOUCXOAMUT JajlbHEHIee pPa3BUTHUE AITOPUTMHUUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4aronuxcs, POPMHUPYIOTCS HABBIKU IETYKTHUBHBIX PACCYKICHHIA, pabOThIC
CUMBOJIbHBIMH (hOpMaMH, TPEICTaBICHUS 3aKOHOMEPHOCTEW W 3aBUCHMOCTEH B BHUJIE
pPaBEHCTB U HepaBeHCTB. AnreOpa mnpeiaraer 3(QQGEeKTUBHbIE HWHCTPYMEHTHI JIJIS
peLICHUs NTPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJISIHO JEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK S13bIKa HAYKH.

CopepxarenpHo-MeTONMYEeCKass JUHUA  «DYHKIMM U TpaduKU»  TECHO
NEPEIUIETACTCS C APYTUMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a4a€T  MOCJIENOBATEIbHOCTh  M3y4YEHHMs  Marepuana. V3ydeHue  CTENEHHOW,
MOKa3aTeJIbHOM, JIOrapu@MUUYECKOl U TPUTOHOMETPUYECKUX (YHKIUM, UX CBOMCTB U
rpaMKoB, HCHOIb30BaHUE (YHKUMN [ pelieHus 3aJad U3 JApYyTuX Yy4eOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AaHO KaK C MATEMAaTHUYECKUM aHAJIU30M, TaK U
C pELICHHEM YpaBHEHHMH M HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMAaHHE YNENsSETCS
(GOpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY Ppa3IUYHBIMU
BEJIMYMHAMH, UCCIEIOBaTh MOJyYEHHbIE (YHKIMH, CTPOUTHh MX rpaguku. Matepuan
ATOM COJEPIKATEIBHOW JIMHUY HALIETIEH HA PA3BUTHUE YMEHHUM U HABBIKOB, ITO3BOJISFOIINX
BBIPQKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IMYHON (opMe: aHaTUTHYECKOM,
rpaguueckoil u cinoBecHor. Ero u3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3alluu, HCIOJIb30BAaHUIO
aQHaJIOT U .

ConepxarenpHasgs nauHuA «Hagama MaremMaTH4eckoro aHaimmsa» I03BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYr KakK MaTeMaTH4YECKMX, TaK W IPUKIAAHBIX 3ajad,
JIOCTYITHBIX O0YYarOIIMMCS, TaK KaK Y HUX MOSBIISIETCS BOZMOXHOCTbh CTPOUTh IpapuKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU S, BBIYUCIIATD
wiomaau GuUryp u o0bEMbI Tell, HAXOUTh CKOPOCTH M YCKOpPEHUs mpolieccoB. JlaHHas
COJZIEpIKATEIIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHUSA MATEMATUYECKUX
MOJENEN pPEalbHbIX CUTyalud, I[O3BOJISIET HAXOAUTh HAWIy4yllee pEUICHUE
B NPUKIAIHBIX, B TOM 4YHCIE COLMAJIbHO-DKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOT0 aHaju3a CIHOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(OopManIbHO-IOrMYECKOTO0 M KPEATUBHOTO MBILUICHUS, (HOPMUPOBAHUIO YMEHUH
pacrio3HaBaTh NPOSIBJICHUS 3aKOHOB MATEMATHKHM B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuarolyecs y3HAIOT O BBIIAIOIIMXCS pe3yibTaTaX, MOJYYEHHBIX B XOJ€ pPa3BUTHUS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKast TUHUA «MHOXECTBa U JIOTUKa» BKIIOYAECT B ceOs
AJIEMEHTHl TEOPUM MHOKECTB U MAaTEMAaTHYECKOU JIOTUKHU. TeOopeTUKO-MHOKECTBEHHBIE
MIPEACTABIICHUS] TPOHU3BIBAIOT BECh KYypC IIKOJbHONW MAaTEMaTUKU W MPEIararoT
HauOoJiee YHUBEPCATbHBINA S3bIK, OOBCAMHSIONIMI BCE pas3jesibl MaTeMaTUKU U €&
IIPUJIOKEHNUH, OHU CBSI3BIBAIOT PA3HBIE MATEMATUYECKUE TUCLUIUIMHBI U UX IPUIIOKEHUS
B eauHoe ueinoe. Ilosromy BakHO daTh BO3MOXKHOCTH OOydaroleMycsl MOHHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MAaTEMATUKU U UCIOJIB30BATH €0
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JUTSI BBIDQKEHHSI CBOUX MBICIEH. /[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATHKU KaK HAyKd
ClIeAyeT MNpPU3HAThL CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHUN U  CJIEIOBAHUE
omnpenenEHHBIM TpaBUaM TIOCTPOCHUS J0KA3aTeIhCTB. 3HAKOMCTBO C 3JEMEHTaMU
MaTeMaTUYeCKOW JIOTHKH  CIIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO  MBINIIICHUS
oOy4Jaroumxcsi, MO3BOJIIET UM CTPOUTH CBOM PACCYXJICHHS Ha OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOTO MBIIIJICHUSI.

B yue6HOM Kypce «Anrebpa u Hadajla MaTeMaTHYECKOTO aHAJIM3a» TPUCYTCTBYIOT
OCHOBBl MAaTE€MaTUYECKOr0 MOJICJIMPOBAHMS, KOTOpPhIE€ MPU3BAHBI CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBHIKOB TIOCTPOCHHS MOJECNICH peaJbHBIX CHUTYaIllli, WCCICIOBAHUS
ITUX MOJENIed C TOMOIIBIO amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPHPETALUA TOJYYCHHBIX pe3yJbTaTOB. Takue 3aaHusi BIUICTEHbI B KaxIbId
U3 Ppa3eNioB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Y4yeOHOro Kypca IIHPOKO
UCIIOJIB3YeTCsl NIl peIIeHHUs TPUKIATHBIX 3anad. [lpu  permeHun peanbHBIX
MPAKTUYECKUX 3a7a9 00yJaronIrecs pa3BUBAIOT HAOMIOAATEIIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThbCs, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKpPETU3UPOBATh Mpodsiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 3aJlad OpPTraHU3yeTcs B MPOIECCe M3YUYeHHUs BCEX TeM yd4eOHOro Kypca

«Anrebpa u Havajla MaTeMaTUYECKOTO aHAIIA3a.

Ha m3yuenue y4yeOHOTO Kypca «Anredpa W Hadajla MAaTeMaTHYECCKOTO aHAIM3a)
otBoautTcs 272 yaca: B 10 kmacce — 136 gacoB (4 uaca B Heaemto), B 11 kiacce —
136 yacos (4 yaca B HeZIEIIO).

COIAEPKAHUE OBYUYUEHUSA
10 KJIACC

Yuciaa u BbIYUCICHUSA

Panmmonansubpie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npodeit u MpoIEeHTOB JIJIsl PELICHUS
MIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  yucia.  PanuoHanbHBIE M UPPAUMOHAJIBHBIE  YHUCIIA.
ApudmMernueckue onepanuu ¢ ASHCTBUTEIBHBIMUA YucIaMUu. MOAyIb T€UCTBUTEIBHOTO
qucia u ero cpoiictpa. [IpubmikEéHHbIC BRIYMCICHUS, TIPABUIIa OKPYTJICHHS, IPUKHUJIKA U
OLICHKA PE3YJIbTATA BEIYHUCICHUM.

Crenenb ¢ neasIM mokaszareineM. bunom Herotona. Mcnosp3oBanue Moaxoasine
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN Jis PEIICHHS TMPaKTUYeCKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKAa3aTeJleM U €€  CBOMCTBA, CTENEHb
C IE€UCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypaJbHBIC
JorapupMsl.
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CHuHyC, KOCHUHYC, TAaHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC,
aAPKKOCUHYC M apKTAaHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPe0Opa3oBaHus. Y paBHEHHE, KOPEHb YPAaBHEHHUS.
PaBHOCHIIBHBIE ypaBHEHMsI U  ypaBHEHMsA-CiIeICTBHs. HepaBeHCTBO, permeHue
HEPABEHCTBA.

OcCHOBHBIE METOJIBI PEUICHHs IeNbIX U IPOOHO-pPAllMOHANBHBIX YpPaBHEHHH H
HEPABEHCTB. MHOIOYJIEHBI OT OJHOM NEPEMEHHOM. JleeHne MHOrO4JIeHa HA MHOTOYICH
c octatrkoM. Teopema be3y. MHorowiensl ¢ nenbiMu Kod¢p¢duuueHtamu. Teopema
Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHN U KOPHH.

WppauronaneHeie ypaBHEHHsS. OCHOBHBIE METOJIbl PELIECHUS HPPALMOHAIBHBIX
YpPaBHEHUM.

IToka3aTenbHble ypaBHEHMS. (OCHOBHBIE METOJBI pEUIEHUS IOKa3aTeJIbHBIX
YpPaBHEHUM.

[IpeoOpa3oBanue BeIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOrapuGMUUECKUX
YPaBHEHUM.

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

Pemienne cucrem MMHENHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHHI.
Onpenenutens MaTpuilpl 2X2, €ro T€OMETPUYECKUI CMBICIT U CBOMCTBA, BBIYMCIICHUE
€ro 3HA4YCHUs, IPUMEHEHUE ONPEACIUTENd Uil PELIEeHUs CHUCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pelienne npukIIagHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIMHEUHBIX YPABHEHUM.
HccnenoBanne NOCTPOEHHOW MOJIENH C TOMOUIBIO MAaTPHUIL] U OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJENIEH pealbHOM CUTyaluH C IIOMOIIBIO
YPaBHEHUM W HEpPaBEeHCTB. l[IpyMeHeHHEe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peaabHOM KU3HH.

DOyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHus  QyHKUMU. B3aumHO oOpaTHble  (YHKUHU.
Kommnosumms pyukiuit. ['paduk dyHkumuu. nemeHTapHbie mpeodpa3zoBaHus rpadukos
GyHKLIMA.

OO6nactb ompefeneHdss U MHOXKECTBO 3HaueHuUd QyHkuuu. Hynmu ¢yHKUuuu.
[IpomexyTku 3HaKomocTossHcTBa. YETHbIe W HeuéTtHble GyHKIMU. [lepuonuueckue
¢bynkuuu. [IpomexyTkr MOHOTOHHOCTH (DYyHKUIMK. MakCUMyMbl U MUHUMYMBI (DYHKIIMH.
Haubonbiiee 1 HauMeHblee 3Ha4eHUs (PYyHKIUN Ha POMEXKYTKE.

JluneliHasi, KBaApaTHU4Hass W JAPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBaHHE U MTOCTPOCHUE UX IPapUKOB.

Crenennast (GyHKUMS C HATypallbHbIM M LEJbIM Toka3zareneM. EE cBoiicTBa u
rpaduk. CpoiicTBa u rpaduk KOpHsS N-0il CTeNeHW KakK (PyHKIMHU OOpaTHOM CTeneHU
C HaTypaJbHBIM I1I0KAa3aTEJIEM.
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[lokazarenpHast u Jnorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpapukoB PyHKIMIA A PELIICHUS YpaBHEHUIA.
TpuronomeTrpudeckass OKpyKHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOr0 apryMEHTA.
OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpoleccax U sBieHusX. ['paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayasa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcHOCOObl  3aJaHus  IocheAoBarenbHOCTEH. Meron
MaTE€MaTU4YeCKOM HHAYKUMU. MOHOTOHHBIE M OIPaHHYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopusi BO3HMKHOBEHHS MAaTEMAaTUYECKOTO aHalIM3a Kak aHaiuu3a OECKOHEYHO
MaJbIX.

ApudmMernueckass M TeOMETpUYECKasl Mporpeccuu. beckoHeyHo yObIBaronas
reomerpudeckas rmnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOU
IPOrpeccuu. JIMHEMHBIM W 3KCHOHEHUHMAIbHBIA pocT. Yucno e. dopmyia CIOKHBIX
IIPOLICHTOB. M cIronap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapakrepa.

HenpepsiBHble pyHKIMM ¥ uX cBoiicTBa. Touku pa3pbiBa. ACUMNOTOTHI TpadUKOB
¢ynknuii. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUIS pellieHusl HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPEPhIBHBIX (PYHKIMN I PEILICHUs
3a1ad.

[lepBass u BTOpas mpou3BoAHble (QyHKUMHU. OmnpeneneHue, reoOMETpUUYECKU U
(U3MYECKUI CMBICI IPOU3BOIHOM. Y paBHEHUE KAacaTeIbHOU K TpaduKy (QyHKIIHH.

[IpousBoansie 3nemMeHTapHbIX (yHKUMA. [Ipon3BogHas CyMMbI, NpPOU3BEACHMUS,
YACTHOTO U KOMITO3UIIUU (QYHKIHUI.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Dinepa—
Benna. [IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPHU PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

11 KJIACC

Yuciia v BoIYMCTICHUS

HarypanbsHbie u uensie yucina. [I[pumeHeHne npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIIMi 001mmit nenurens (nanee — HOJl) u Haumensbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayioo, aiaroputva EBkiamaa s pemieHusl 3afad B IEJIBIX
yucax.

Kommiexkchuple uncna. AnredOpandeckas U TpUTOHOMETpUYecKas (OpMbl 3alUCU
KOMITJIEKCHOTO 4YHucia. Apu]MeTHdecKue omepanud ¢ KOMIUIEKCHBIMH YHCTIaMHU.
N3o0pakeHne KOMITJIEKCHBIX YMCesl Ha KoopauHaTHOU miiockoctu. dopmyna Myaspa.
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KOpHI/I N-01 CTENEHU M3 KOMILJIEKCHOTO YMCIIA. HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCII OJIA
peUICHUA (1)I/IBI/I‘{CCKI/IX U TCOMCTPHUYCCKHUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYNHOCTh YPAaBHEHUN U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEN TPUTOHOMETPUYECKUX YpaBHEHUI c MTOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEMIEHUS CUCTEM M COBOKYIHOCTEN palMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3AaTENbHBIX U JOTapU(DMUUYECKUX YPAaBHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaAMHU.

[IpumeHeHnEe ypaBHEHHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3a/a4 ¥ 3a7a4 W3 Pa3lIMUHbIX 00JIACTel HAyKW M peajbHOM >KU3HU, MHTEpIpeTaIus
MOJY4YEHHBIX PE3yJIbTATOB.

DOyHKUMHU U TPAPUKHU

I'padux xommozunuu QyHkiuid. ['eomerpuueckne oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckne QyHKINH, UX CBOMCTBA U TPAPUKU.

['padprueckne MeToabl pelIeHNs] ypaBHEHUN U HEPABEHCTB. [ 'paduueckue MeTo bl
peLIeHUs 3a1a4 ¢ IapaMeTpaMH.

Ucnonb3oBanue rpadukoB (QyHKIUNA IS UCCIAEAOBAHUSI  MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NpPH PEHICHWH 33Jad M3 APYruX Yy4deOHBIX
MIPEIMETOB U PEAIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOro aHaJIM3a

[IpumeHneHnrne NTPOM3BOJHON K HCCIENOBAaHWIO (YHKIIMI Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoknenne HamOOJbIIEro W HAaWUMEHBIIETO 3HAYE€HWUW HENpepbhIBHOU
GbyHKIIUK Ha OTpE3Ke.

[IprMeneHne Npon3BOIHOM I HAXO0KICHHS HAWMITYYIIETO PEIICHHS B IPUKIATHBIX
3a/1ayax, A ONpPeeIeHUs] CKOPOCTH U YCKOPEHUS MPOLECcca, 3aaHHOr0 (hOpMyYJIOi niu
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO TiepBOOOpasHbiX. I[lepBooOpa3Hbie
aneMeHTapHbIX GyHKUMH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

Nurerpan. ['eomerpudeckuil CMBICI UHTETpasia. BrruucieHue ornpeneséHHOro
uHTerpana no gopmyne Hetorona—JleiOuuua.

[IpumeHeHne uHTerpana A HaXOXKJACHUs IUIoNIaied TIOCKUX Guryp u o0bEMoB
reOMETPUYECKUX TE.

[Ipumepst  pemenuit  auddepeHuManbHbIX — ypaBHEeHUH. MareMaruyeckoe
MO/IEJIMPOBAHUE PEATIbHBIX MPOLECCOB C MOMOIIbIO AU(PdEepEeHIIUANTBHBIX YPABHEHUI.
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INPEAMETHBIE PE3YJIBTATbBI

K xonity o6ydenus B 10 kiacce 00ydaronuics MojgyqduT CICAYIOMKE MPeIMETHBIC
pe3ynbTaThl 1O OTACTLHBIM TeMaM (penepanbHOi pabodeit mporpaMMbl y9eOHOTO Kypca
«AnreOpa 1 Havajga MaTEMaTHIECKOTO aHATTU3ay:

Yuci1a 1 BLIYUCIICHUSA

CBOOOZIHO OMNEpHpOBATh MOHATHSAMH: pAIMOHAIbHOE YHCIO, OECKOHEYHas
nepuoaAnYecKas Jpoob, MPOLIEHTHI, HPPALUOHATIBHOE YUCIIO, MHOYKECTBA PallMOHAIbHBIX
Y JEMCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHATh IPOOH M MPOLEHTHI ISl PELICHUs MPUKIAIHBIX 3a/1ad U3 pa3IudHbIX
OTpaciie 3HaHUW U PEAIbHOU JKU3HU;

NPUMEHSTh MNPUOMKEHHBIE BBIYUCICHUS, TpaBWIa OKPYTJICHUS, NPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOO/IHO OTNIEPUPOBATH MOHATUEM: CTEIEHb C LEJIBIM MTOKA3aTeIeM, UCIOIb30BaTh
NOIXOIALLYI0 (POPMY 3aITMCH IEUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOJHO OMNEPUPOBATH MOHATUEM: apUPMETUYECKHd KOpPEHb HaTypajIbHOU
CTEIICHH;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAIMOHAIBHBIM IIOKA3aTeeM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCIA, TECATUUHBIE U HATypaJIbHbIE

norapuMsl;

CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIE€HC
YUCIIOBOTO apIyMEHTAa;

ONEpUpOBaTh IMOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CIICACTBUSA, PABHOCUIILHBIE HEPABEHCTBA,

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

CBOOOJHO OINEPUPOBATH MMOHATUSAMH: MHOTOWIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH C LEJbIMU KO3(pPuImeHTaMu, KOPHU MHOTOWIEHA, MPUMEHATH JIeJICHUE
MHOT'OYJIEHa Ha MHOTOWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera st pemeHuns
3az1ady;

CBOOOJHO ONEPUPOBATH MOHSATUSAMU: CUCTEMA JMHEHHBIX YpaBHEHHM, MaTpula,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
omnpenenuTens 2 X 2 Ajid BBIYMCIEHUS €ro 3HAYCHUs, NPUMEHSTh OMNPEICIUTENN
JUISl PELIEHUs CUCTEMBl JIMHEWHBIX YPAaBHEHWH, MOJIEIUPOBATh PEaJbHbIE CHUTYaLlUH
C IOMOILBI0 CUCTEMBI JIMHEMHBIX YPaBHEHUW, WCCIEAOBATb IIOCTPOEHHBIE MOJEIU
C IOMOLIBIO MAaTPHUILl U ONPEACIUTEIICH, HUHTEPIIPETUPOBATH I1OJyYEHHBIN PE3YJIbTAT;

UCII0JIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMU JUIsl MPE0OpPa30BaHUS BbIPAKEHU;
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BBITIOJHATh TNPEOOpPa30BaHUsI YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTEHEHH
C pallMOHAJIBHBIM I1I0KA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MOB sl mpeoOpa3zoBaHUs JTOTaprUPMUUECKUX
BBIPAKCHUMU,

CBOOOZIHO OMEpUPOBATh TMOHATUSMHU: HpPpPALMOHANBHBIC, TIOKa3aTeIbHBIE |
jgorapu(pMUUECKUe YpaBHEHMsI, HAXOAUTh WX PELIEHUS C IOMOILIBIO PaBHOCHIBHBIX
NEPEXOA0B WM OCYILLIECTBIISAS POBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYINbl i MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

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

MOJICIMPOBATh PEAJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MO YCIIOBUIO 33Jlayd, HCCIEAOBATh MOCTPOEHHBIE MOJEIU
C MCMOJIB30BAHUEM ammnapara anreOpsl.

DOyHKUMHU U TPAPUKHU:

CBOOO/ZIHO OINEpPUPOBaTh MNOHATUAMU: (PYHKLIMS, CIOCOOBI 3anaHus (yHKUHUH,
B3aUMHO OOpaTHbIe (DYHKIMH, KOMIO3UIUS (QYyHKIMM, rpaduk (QYHKIUU, BHITOIHSATH
AJIEeMEHTapHbIE IPeoOpa3oBaHusl rpa@uKoB HyHKIIHIA;

CBOOOIHO OTIEPUPOBATH MOHATHIMHE: 00JaCTh ONPENETICHNUS U MHOXKECTBO 3HAYCHUIA
byHKIMU, HYJIH QYHKITUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OINEpPHpPOBATH TMOHATHSAMH: UETHBIE ©  HEUETHBIE  (DYHKIUH,

nepuonyeckue PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBbI U
MUHUMYMBbI (DYHKITUH, HanOOoJIbIlIee 1 HAaMEHbIIIee 3HaUeHNEe (PYHKIIMH Ha IPOMEXKYTKE;
CBOOOJTHO ONEPUPOBATH MOHITHAMU: CTETICHHAs! (PYHKIUS C HATYPAJIbHBIM H 1IETbIM
nokasatesieM, rpaduk CTENEHHOW (PYHKIMU C HATypaJbHBIM W IEJbIM IOKa3aTeseM,
rpaguKk KOpHS N-0i cTemeHu Kak (yHKIUU OOpaTHOW CTENEHHW C HATypaJbHBIM
MOKa3aTeNeM;

OTIepUPOBATh MOHATUAMHU: JTUHEHHAS, KBaJpaTHUHAS U IPOOHO-TMHEHHAas (yHKIIUH,
BBITIOJHATH 2JIEMEHTAPHOE UCCIIEI0OBAaHUE U TOCTPOCHHUE WX IPa(pUKOB;

CBOOOJTHO OIMEpUPOBaTh TMOHATUSIMHU: TIOKa3aTelibHas | JorapupMuyecKas
(byHKIMH, UX CBOIMCTBA U TpadMKH, UCIIOIB30BATh MX TpadUKHU JIJIs PEIICHUs YpaBHEHU;

CBOOOMHO  OMEpUPOBATh  TMOHSATHUSMHU: TPUTOHOMETPHUYECKAas  OKPY>KHOCTD,

oTpesieNieHue TPUTOHOMETPUUYECKUX (DYHKIMUN YHCIIOBOIO apryMEHTa,

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCHUMOCTEM
NP pEIIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M PEabHOM JKU3HHU, BBIPAXKAThH
dbopMynaMu 3aBUCUMOCTH MEX]Ty BEIIMUNHAMU;

Havaysa MmaTeMaTH4eCcKOro aHaImM3a:

CBOOOJHO OMEpUPOBaTh TMOHATUSMH: apudmeThyeckas W TreoMeTpuyecKas
nmporpeccusi, OeCKOHEYHO YOBIBaOIIasi TEOMETPUYECKass MPOTpeccHs, JUHEHHBIM U
AKCTIIOHEHIIMAJIBHBIA POCT, (opMysa CIOXKHBIX TPOIEHTOB, HMMETh MpPECTaBICHUE
O KOHCTAHTE;
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UCIIONIb30BaTh MPOTPECCHMU Ui PEIICHUs pPEalbHbIX 3a/lady  MPUKIATHOTO
XapakTepa;

CBOOOZIHO OIEpPUPOBATh IOHATUSAMU: IOCIEN0BATEIBHOCTh, CIIOCOOBI 3aJaHUs
MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apO0>KJICHUSI MAaTEMaTUYECKOTO aHaJIN3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUpPOBATh MOHATUSIMM: HENpPEpBhIBHbIE (PYHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

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

CBOOOJHO ONEpUPOBATH MOHATUSMU: MEpBas M BTOpas MPOU3BOJHBbIE (YHKIUH,
KacarenbHast K rpaduKy QpyHKINU;

BBIYUCTISATh MIPOU3BOJHBIE CyMMBI, TPOU3BEICHHUSA, YACTHOTO U KOMITO3UIIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

MCII0JIb30BaTh F€OMETPUUYECKUIA M (PU3MUECKHUI CMBICI POU3BOJHOM JJIs pELICHUS
3ajad.

MHoskxecTBa M JIOTHKA:
CBOOO/IHO OINEpUPOBATH MOHSATHUSIMHU: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,
VCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amIapar sl ONMKMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUM, NPU PEIICHUU 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB,;
CBOOOJHO OIEpUPOBATh MOHATUSMH: OMNpEJICICHUE, TeopeMa, YpaBHEHHE-
CJIC/ICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, 0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U1 HEPABEHCTBA.

K koniry oOyuenus B 11 kiacce oOy4arouuiicss MOJIy4YUT CIAEAYIOMINE MPEIMETHBIE
pe3ynbTaThl MO OTJEIBHBIM TeMaM (eepalibHON pabouel MporpaMMbl yueOHOTO Kypca
«Anre0Opa 1 Hauajga MaTEMaTUUYECKOTIO aHATIU3ay:

Yucsia v BbIYUCJICHHS

CBOOOJHO OMNEpUPOBATH MOHSITUSMU: HATYpaJIbHOE U II€JI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U LEJBIX YUCEN, UCIIOIB30BaTh MPU3HAKU AEIUMOCTH 1enbix yucen, HO/J
1 HOK HarypanbHBIX YuCen A pelieHus 3a1ay, IPUMEHATh alroputM EBkina;

CBOOO/IHO OIEpUPOBATH MOHITHEM OCTaTKa MO MOAYJII0, 3aMUChIBATh HATYyPAIbHBIC
YUCJla B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMNEPUPOBATh TMOHATHUSAMH: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEACTABISATh KOMIUICKCHBIE 4YHCJIa B alreOpandeckod u
TPUTOHOMETPHUUECKON ¢dopMe, BBINOJHATH apUPMETHUYECKUE OIepalud ¢ HUMH H
M300pakaTh Ha KOOPJIMHATHOM TIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UPpPANUOHAIBHBIC, TOKa3aTeIbHBIE W
JorapugMUUYECcKre HEPABEHCTBA, HAXOAUTh UX PEIIEHUS C MOMOIIbI0 PAaBHOCHIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISATH OTOOP KOPHEHN MPHU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, IPUMEHSThH
HEoOXOoauMble (QOPMYJIBI 7Sl PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHX
HEPaBEHCTB;

CBOOOZIHO OMEpUpPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUH U
HEPaBEHCTB, PAaBHOCWIIbHBIE CHCTEMBI W CHUCTEMBI-CIECJICTBHS, HAXOAWTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPallMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUIN U HEPABEHCTB;

pelaTh paluoHalIbHbIE, UPPALMOHAIBHbIE, TIOKA3aTeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COJIEPKAIINE MOYJIA U TapaMeTphl;

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

MOJIEIMPOBaTh PeaIbHbIE CUTYallud Ha sI3bIKE aireOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHMSI, HEPABEHCTBA M X CUCTEMBI IO YCIOBUIO 337a4l, UCCIIEI0OBATh IOCTPOCHHbBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3yibTar.

DOyHKUMH U TPaPUKH:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUUMHA C [OMOIIBIO  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (YHKIIHII;

CTPOUTh T€OMETpUYeCKrne oOpa3bl YpaBHEHH W HEPABEHCTB Ha KOOPAWHATHOM
IJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: TPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH ISl MOJIETTUPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hauvana MaTeMaTH4eCKOro aHaIu3Aa:

HCITOJIB30BaTh TPOU3BOHYIO I MCCIEIOBaHUS (YHKIIMM HAa MOHOTOHHOCTH W
IKCTPEMYMBI;

HAaXOJUTh HaWOOJbIIEE W HAaWUMEHbINEe 3HAUYCHUS (QYHKIMU HENPEePbIBHON
Ha OTPE3KE;

WCIIONIB30BaTh  MPOW3BOJHYIO IS  HAXOXKICHUS  HAWJIYUIIEro  PEIICHUS
B MPUKJIAJHBIX, B TOM YHCIE COIMATIHLHO-DKOHOMUYECKUX, 3a/a4ax, sl ONpeeIcHUs
CKOPOCTHU U YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION UiTu Tpadukom;

CBOOOJHO OMNEPHPOBATH MOHATHSAMHU: TIEPBOOOpa3Has, OMPEACIEHHBIA HMHTETpal,
HAXOJUTh MEPBOOOPA3HBIC AJICMEHTAPHBIX (YHKIIUNA U BBIYUCIIATH HHTETPa 1o hopmyJie
Hrrorona—JleiOuuna;

HAXOUTh TUTOIIAIH INIOCKUX PUTYP U 00BEMBI TEIT C ITOMOIIBIO HHTETPaa;

UMETh TPEACTaBICHUE O MaTEMaTHYCCKOM MOJACIUPOBAHUM Ha IpUMEpe
coctaByieHus tuhepeHITMaTbHBIX YPaBHCHHM;

pemarh MNPUKIATHBIC 3a7adqd, B TOM YHCJIE COMHUAIBLHO-DKOHOMHYECKOTO H
bu3rYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHYECKOTO aHAJTN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HazBanue KonuuecTBo OCHOBHBIC BU/IBI JICATEIIBHOCTH
OcHOBHOE coaepKaHue
pazzena (TeMbl) 4acoB 00yJaronmxcs
MHO0kecTBO 24 MHO0XeCTBO, OTIEpaIUH Hcnonb3oBaTh TEOPETUKO-
JICUCTBUTENIBHBIX YUCEN. HaJ] MHO’KECTBAMH U UX CBOWCTBA. MHO>KECTBEHHBIN armapar
MHOTO4JICHBI. Jluarpammel Diiniepa — Benna. JUTSI OTUCAHUS X0J1a pEIICHUS

PanronanbHbIe ypaBHEHUS
Y HEpaBEHCTBA.

CucreMpl TMHEUHBIX
YpPaBHEHUM

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

JUTSL pEIICHUS 3a/1au.

Panmonanbabie uncia. OOBIKHOBEHHEIC
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIC TIEPUOIMICCKHE APOOH.
[Ipumenenue qpobeit 1 NpOLEHTOB
JUISL pELICHUS TIPUKIaIHbIX 3a]1a4.
JleCTBUTENIBHBIC YHCIIA.
PanroHanbHbIe U MppallMOHATILHBIC
gucaa. ApupMeTHIEeCKHE OTeparuu

C JICUCTBUTEIILHBIMHU YHCJIAMH.
Monynb JEUCTBUTEIILHOTO YHCHA U €TO
cBoiicta. [Ipubnmkénnnie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHJIKA U OIIEHKA pe3yJibTaTa
BBIYNCJICHUH.

MaTEeMaTHYECKHX 3aJ1a4, a TaKXKe
peabHbBIX MPOLIECCOB U SIBICHUM.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YHCII0, OCCKOHEYHAs
nepuoaNdecKast IpoOb, MPOLIEHTHI;
UpparuoHaIbHOE U ACHCTBUTEIHHOEC
YHCJIO; MOJYJIb IEUCTBUTEIBLHOTO
YKCJIa; UCII0JIb30BaTh ATH MOHITHS
IIpU IPOBEACHUU PacCyKICHUN

U JI0OKa3aTeIbCTB, IPUMEHSAThH JPOOH
Y TIPOIICHTHI JIJIs PeLICHUSI
MPUKJIAIHBIX 3a]1a4 U3 Pa3JIMYHbBIX
OoTpacier 3HaHUU U peaJIbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKY U OLIEHKY pe3yjbTaTa
BBIUMCIICHHH.
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OCHOBHBIE METO/IBI PEMICHUS LIEIBIX

1 TpOoOHO-pAIMOHATFHBIX YPABHCHHM
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IepeMEHHOU. Jlenenrne MHOro4JIeHa
Ha MHOTOYJIEH ¢ OCTaTKOM. Teopema
besy. MHOTOUJIEHBI ¢ LEIBIMU

ko3 unrentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpenenuTenb
MaTpuULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI M CBOMCTBA; BEIYUCIICHUE €TI0
3HAQ4YEHUS; MPUMEHEHUE ONPEACIIUTEIIS
JUISL PEIIEHUS] CUCTEMbI IMHEUHBIX
ypaBHEHUM. Pemenne npukiiaaabix
3a/1a4 C MOMOIUIBIO CUCTEMBbI JIMHEUHBIX
ypaBHEHUI

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
pPalMOHAJIBHBIX YPaBHEHUI; a TAKKE
METOJ UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMHA MHOTOYICH
OT OJTHOM NEPEMEHHOM, €T0 KOPHH;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OYJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera miis permienus
3aaad4.

OnepupoBaTh NOHIATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MaTPULA,
ONPENECTUTENIb MATPHUIIBI.
Hcnonws3oBaTh CBOKCTBA
onpenenuTesist 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSATH
ONPEAECTUTEIN JJIs1 PELICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMU.
MopenupoBaTh peaibHbIE CUTYy AU
C ITOMOIIBIO CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIIEI0BATh
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MATPHILL U OTIIPEIICIIUTEIIE,
UHTEPIIPETUPOBATH MMOTYUECHHBIN
pe3ynbTar
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OyHKIMU U TpadUKH.
CrenenHast (QyHKUIMS
C LIeJIBIM TI0Ka3aTeneM

12

@DyHKITMSA, CIOCOOBI 3a/1aHus (YYHKITHH.
B3anmuo oOpaTHbIE QyHKIUH.
Komnozunms ¢ynkmuit. ['paduk
byHKUIMUU. DIIeMEHTapHBIE
npeobpazoBanus rpadukoB GyHKIIH.
OOGnacTh onpeeieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymm pyHkuumn.
[TpoMexXyTKH 3HAKOTIOCTOSIHCTRBA.
YETHblie 1 HEUETHBIC (DYHKITUU.
[Tepuonuueckue GyHKIINH.
[TpomexyTKH MOHOTOHHOCTH
byHKIIA. MakCUMyMBl 1 MUHUMY MBI
¢ynkuuu. Hanbonpiiee u HauMeHbllee
3HauYeHUE (DYHKIIMHU HA POMEXKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIHMH. DJIeMEHTapHOe
UCCIIEIOBAHUE U TTOCTPOCHHE rpauKoB
3TUX (PYHKITUH.

CrerneHb ¢ 1eIbIM TTOKA3aTeIIeM.
bunom HrroToHa.

CrenenHast QyHKITUS C HATYPaJTbHBIM
U LIeJIbIM IToKa3aTteyieM. E€ cBoilicTBa

U rpaduk

OnepupoBaTh MOHATUAMU: PYHKIUSA,
cnocoObl 3a7aHus GyHKIUU; B3aUMHO
oOpaTHble (PYHKIIUHU, KOMIIO3UIIHS
byskmii, rpadgux GyHKIMH, 00IaCTh
onpeereHUs] 1 MHOYKECTBO 3HAYCHU I
byHKIUU, HYTH QYHKIUH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
JMHEHAs, KBaipaTUIHas, TpoOHO-
JVHEHHAS U CTeneHHas (QYHKITHH.
BrInonHATh 251eMeHTapHbIC
npeoOpa3zoBanus rpa@uKoB QyHKIIHIMA.
3HaTh ¥ YMETh JOKA3bIBaTh YETHOCTH
WM HEYETHOCTH (DYHKIIAH,
NEPUOINIHOCTD (DYHKITUHN, HAXOAHUTH
IPOMEKYTKA MOHOTOHHOCTH
GyHKIIUHA, MAKCUMYMBI 1 MUHUMY MBI
dbyHKIIMY, HAUOOJbIIIEe U HAUMEHbIIIEEe
3HauYeHUE (DYHKIIMHU HAa TPOMEXKYTKE.
dopMynHpOBaTh U WJLTFOCTPHPOBATH
rpau4ecKu CBONCTBA JIMHEHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (yHKIUH.

BripaxkaTs popmysiaMu 3aBUCUMOCTH
MEXIy BEJTMIMHAMH.

3HaTh ONPE/ICIICHNE U CBOMCTBA
CTETIEHU C IETTBIM MTOKa3aTeNeM;
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noAXOAIYI0 (PopMy 3amucu
JCHCTBUTEINb-HBIX YMCEIN JUIS PEIICHUS
MPAKTUICCKUX 33124 U MPECTABICHUS
TaHHBIX

IToka3arenbHbIC ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenpHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
byHKINY TSI peIieHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE
METO/Ibl PELICHUS TOKA3aTEIbHBIX
ypaBHEHUU

ApudmMeruyeckuit KopeHb 15 ApudmMeTnueckuii KOpeHb ®opMyIUpPOBATH, 3AMUCHIBATH
N-O CTEICHH. HaTypaJIbHOM CTENEHH U €r0 CBOICTBA. | B CUMBOJIMUYECKOU (popme
HNppaunonanbHbie [IpeoOpazoBaHUs YUCTOBBIX Y MCIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHCHUA BBIpAXEHUMN, COJIEPIKAIIIUX CTEIICHU N-oif cTerneHu AJia mpeoopa3oBaHus
U KOPHU. BBIPAKCHUMU.
HppanmnonansHble ypaBHEHHUS. Haxonuts penienus nppanroHaaIbHbIX
OCHOBHBIE METO/BI PEIICHUS YPaBHEHUN C TOMOUIBIO
UppAIMOHAIBHBIX YPAaBHEHUI. PaBHOCUJIBHBIX IEPEXOA0B HIIU
PaBHOCUIIBHBIE IEPEXO/IBI B PELIEHUU OCYLLIECTBJISAS TPOBEPKY KOPHEM.
VPPAlMOHAIBHBIX YPABHEHUMU. Crtpouts rpadux GyHKIIUU KOPHS
CaolicTa u rpaduK KOpHA N-0i N-oii cTernenn Kak o0paTHOM
CTEIIeHU KaK (bYHKHHH 06paTHOI>'I JJIA (1)YHKI_[I/II/I CTCIICHU C HATYPaJIbHbIM
CTEIIECHU C HATypaJIbHBIM I10Ka3aTeJIEM II0Ka3aTcJieM
[TokazarenbHas GyHKIIUSI. 10 Crenens ¢ paluOHAIBHBIM @opMyIMPOBATH ONPEICIICHUE

CTENEHU C PallMOHAIbHBIM
MIOKAa3aTeJIEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHHI, COZIEpKAIINX
CTENEHU C PallMOHAIBHBIM
MIOKAa3aTeJIEM.

Hcnonp30Bath HUPPOBBIE PECYPCHI
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JUTSI IOCTPOEHUS rpaduka
NoKa3aTesIbHON (YHKUIUU U U3YUCHUS
€€ CBONCTB.

HaxomuTk penienns noka3aTeiabHbIX
YpPaBHECHUM

Jlorapudmuyeckast GyHKIIHS. 18 Jlorapudwm umucna. CoiicTBa JlaBath onpeseneHue Jorapudma
Jlorapudmuueckue norapudma. JlecsTuuHbie U YHCHa; JECATUYHOTO U HATYPAJIbHOTO
YPaBHCHHUA HaTypajbHbIE JIOTaPUPMBI. norapuma.
Hpeo6pa3OBaHHe BBIpa)KeHHﬁ, Hcnonp30BaTh CBOMCTBA J'IOFapI/ICI)MOB
coAepKalnx norapH(bMLI. JIIA Hp€06p330BaHH51
HOI‘apI/I(bMI/ILIeCKaH Q)YHKHI/ISI, JIOFapI/I(l)MI/I‘IeCKI/IX BBIpa)KCHHﬁ.
e€ CBOMCTBA U TpaduK. Ctpouts rpaduk jorapupmMudecKoin
Hcnonb3oBanue rpaduka GyHKIUH (GyHKIMU KaK 00paTHOM
JUISL peIICHUS ypaBHeHHﬁ. K MOKa3aTeJIbHOU U UCII0JIH30BaTh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIOTapUYMHUICCKON (yHKIIHH
OCHOBHBIE METO/IBI PEIIECHUS AT pCIICHUS 3a71a1.
norapu()MUYECKUX YPaBHECHHIA. Haxomuts permenns
PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN Jorapu(MUICCKUX YPABHEHHH
JorapuMHUECKIX ypaBHEHHT C OMOIIIbIO PABHOCUJILHBIX ITEPEXO00B
WJIU OCYILECTRIISISI TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus cCuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOIO apryMeHTa. ApKCUHYC,
APKKOCHUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYCA, TAHTCHCA U KOTAHI'CHCA
YUCJIOBOT'O apTryMCHTA,; a TaAKKC
dPKCHUHYC4, apKKOCHHYCa U
APKTAaHICHCA Y1 CJIA.
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OTIPEICIICHUE TPUTOHOMETPHIECKIX
(GYHKIMI YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUIECKHUE
dbopmyisl. [IpeodbpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Petienue TpuroHomMeTpuYeCKux
ypaBHEHUN

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYJIIBI

JUTsI IpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKHUX BBIPAKECHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
Y MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAaHUYEHHBIE
nocaenoBarenbHocTy. Mcropus
aHaian3a OECKOHEYHO MaJIbIX.
Apudmerrnueckast U reoMeTpudecKas
MPOTPECCUH.

beckoneuHo yobiBaroias
reOMETpHUUECKasi IPOTrPECCHUS.
CyMMa OeCKOHEUHO yObIBaroLIEeH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IPOLIEHTOB.
Hcnonp3oBanue nporpeccuu

JUISl PEIICHUS] PeaIbHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OneprpoBaTh NOHATUSMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIIE0BATEILHOCTEH;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[Tosyuats npencraBiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHne
apu(METHIECKON U TeOMETPUIECKON
nporpeccuu. JJokaspiBaTh CBOKMCTBA
apu(pMETHIECKON U TEOMETPUIECKOM
POTrPECCUH, HAXOAUTH CYMMY YJIEHOB
MPOTPECCUH, & TAKKE CYMMY YJICHOB
OECKOHEUHO yOBIBAIOIIEH
r€OMETPUYECKON TPOrPECCUH.
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Hcnonw3oBath nporpeccun

JUISL pEIICHUS 3a]1a4 MIPUKIIAIHOTO
XapaKkTep.

[IpuMeHsaTbs GopMyITy CIOKHBIX
MPOLICHTOB JIJIsl PEIICHUS 3a]1a4
U3 peajbHOW MPAKTUKH

HenpepriBHbIe hyHKIUY.
[IpousBonHas

20

HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTel rpaduKoOB (PYHKIUH.
CBoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PELLIEHUS] HEPABEHCTB.
[IprimeHeHne CBOKMCTB HENMPEPBIBHBIX
GyHKUMN U1l pelieHus 3a1ay.
IlepBas u BTOpast IpoOU3BOAHBIE
¢ynkuuu. Onpezaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y pAaBHEHUE
KacaTenbHOH K TpaduKy GyHKIUH.
[Ipon3BOHBIE DTEMEHTAPHBIX
dbynknuii. [TpousBoaHas cymMmsl,
IIPOU3BENCHUSA, YACTHOTO U
KOMITO3UIIMH (DYHKITHI

OrniepupoBath MOHATUAMU: QYHKITUS
HEINpPEpPbIBHASA HA OTPE3KE, TOUKA
paspbiBa GyHKIIMH, ACUMIITOTA
rpaduka QyHKIHH.

[IprMeHATh CBOMCTBA HENPEPBIBHBIX
byHKUIUN 15 peleHus 3a1a4.
OnepupoBath NOHIATUSIMU: TIEPBAsi U
BTOpasi MPOU3BOJIHbIC (DYHKIIUU;
NOHUMAaTh GU3HUECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aIlAChIBATh YPABHEHHUE KACATEIbHOM.
Bpraucasate npon3BOAHBIE CYMMBI,
MPOU3BENICHUS, YACTHOTO U CIIOXKHOU
GyHKIUH.

N3yyaTh npon3BOIHBIE 3JIEMEHTAPHBIX
GyHKIMA.

Hcnonbp30BaTh reOMETPUYECKUN U
(bU3UYECKUI CMBICI MPOU3BOHOM

JUISL PELICHUS 3a]1a4
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[ToBTOpeHue, 06001IEHNE, 5 OcHOBHBIE TTOHATHUS Kypca aareOpsl [IpuMeHsITh OCHOBHBIE MOHATHUS Kypca
CHUCTeMaTH3alus 3HAHUN ¥ HaYaJI MAaTEeMaTHIECKOTO aHaIn3a anreOpbl ¥ HA4YaJl MAaTEMaTUYECKOTO
10 xmacca, 06001IeHuE U aHaJIM3a JUTS PEIICHUS 3a1a9
CUCTeMAaTH3aIHs 3HAHUHA U3 peaabHON KU3HU U JPYTUX
IITKOJIBHBIX TPEMETOB
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME
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11 KUIIACC

Haszpanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcHOBHBIE BUJIbI JESATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yUaroIMXCs
HccnenoBanne (yHKINH 22 [IpuMeHeHne Npon3BOHOM Ctpouts rpadpuk KOMITO3UITUU

C IIOMOIIIBIO IPOU3BOTHOU

K UCCIJIEJOBAHUIO (PyHKLINN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenue Hauboib1ero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHOMN
(yHKLIHU Ha OTPE3KE.

IIpuMeHeHne MPOU3BOAHON

JUTSI HAXOKJICHUSI HAaWTY YIIIETO
pelIeHus B MPUKIAJIHBIX 3a]a4ax,

IUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumus ¢hyHKIu.
I'eomeTpuueckue oOpa3bl ypaBHEHHM U
HEPABEHCTB HAa KOOPJAUHATHOMU
MJI0CKOCTH

(GYHKUIMN ¢ TOMOILBIO 3JIEMEHTAPHOTO
HCCJIEIOBAHUS U CBOMCTB KOMITO3HUIINH.
CtpouTts reomeTpruecKue o0pasbl
YPaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM IIOCKOCTH.
Hcrnons30BaTh MPOU3BOAHYIO

VIS UCCIIE0BaHUs (PYHKIIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJbIlIee U HAUMEHbIIEEe
3HaueHUs! PYHKIIMH HEMPEPhIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHHUU IIPOBEIEHHOTO
UCCJIEI0BAHMUS.

Hcnonb30BaTh TPOU3BOAHYIO

JUTSl HAXOKJIEHUSI HAWITYYIIETO
pelieHus B IpUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 337a4ax,
JUTSI OTIPECIIEHUS] CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aIaHHOrO
dbopmyoii umu rpaduKom.

[Tosydats npeacraBieHue
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O IIPUMCHCHUU HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBooOpa3HbiX. [lepBooOpa3Hbie nepBooOpazHas U onpeaeaEHHbIN
siaeMeHTapHbIX GyHkuui. [IpaBuna uHTerpai. HaxoauTs nepBooGpasHbIe
HaXOJKICHHSI IEPBOOOPA3HBIX. AJeMEHTapHbBIX (PYHKIMI U BBIYUCIISTH
HNurerpan. ['eoMmeTprudeckuii CMbICIT uHTerpai 1o gopmyne HploTona—
uHTEerpaia. Berancienue Jleit6HuIA.
onpeaen€éHHOro HHTerpaa Mo Haxo/uTh MIOMWA/AH TIOCKUX QUIYD
dbopmyne Herorona— JleliGuuna. 1 0GBEMBI TelI ¢ IIOMOIIBIO
IIpumenenne nuTerpaa 5 ONpeIeIEHHOr0 HHTErpara.

AL HAXOHCACHHA ILIOMIACH 3HAKOMUTBCS ¢ MATEMAaTUYECKUM
I0CKuX (puryp u 06bEMOB

MOJIEJIMPOBAaHUEM Ha IIPUMEPE
r€OMETPUYECKUX Tell. .

. nuddepeHnanbHbIX YpaBHEHUM.
[Ipumepsl pemenuii
. [TonyuaTs npeacTaBiaeHUE O 3HAUEHUU

muddepeHIrnanbHbIX YpaBHEHUH.

BBEJICHUS TIOHATHUSI HHTETpaa
MareMaTnyeckoe MOJEIUPOBAHUE

B Pa3BUTHUU MAaTEMATUKHU
peanbHBIX MTPOLIECCOB C TOMOIBIO
muddepeHnanbHbIX YPaBHEHHM

I'paduku 14 Tpuronomerpuyeckue GyHKIIHH, UX Ucnionp3oBath udpoBbIC peCcypehl

TPUTOHOMETPUYECKHUX CBOICTBa U TpaduKwy. JUTSI IOCTPOCHMUSI TPaUKOB

GyHKIMM. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUECKUX (DYHKIIMH U

Tpuronomerpuueckue YPaBHEHUN C IIOMOLIBIO U3y4E€HUs] UX CBOMCTB.

HEpPaBCHCTBA TPUTOHOMETPHYECKOU OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YpPaBHEHHUS U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKON

OKpPYHOCTH.

[TpumeHsTH HOPMYIIBI TPUTOHOMETPHUU
JUTS PEIIeHUs OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPChI
VI IOCTPOCHHUSI U UCCIIEJOBAHMSI
rpagukoB QyHKIMIA

UppanuonanbHble,
MOKa3aTeNIbHbIE U
JorapupMuIecKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHHS
TIOKA3aTeJIbHBIX U JIOTApU(PMUISCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIBI PEIIICHUS
UppAIMOHATBHBIX HEPABCHCTB.
I'padmueckue MeToabl penieHus
UppaIMOHAIBHBIX, TTOKa3aTEIbHbBIX 1
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBEHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHON
u JjorapumMudeckoit GyHKIui

K PELIECHUIO TOKA3aTEIbHBIX U
jorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJIBHOCTh
MEePEXO0B.

Pemars uppannroHanbHbie 1
KOMOMHUPOBAaHHbBIE HEPABCHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
MIEPEXO0B.

Hcnonp3oBathk rpaduueckre MEeTOIbl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKIIHIA

JUISL pEIIeHUS 3a/1aud
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Kowmruiekcubie yucia

10

Kowmrmiekcapie uncna. Anredpandeckas
U TPUTOHOMETpHUYEcKask (POPMbI 3aMKUCH
KOMILUIEKCHOTO YU CJIa.
ApudmeTrrueckue onepamnuu

C KOMILIEKCHBIMH YUCJIAMHU.
N300pakeHre KOMILIEKCHBIX YUCEN

Ha KOOPJIMHATHOU MJIOCKOCTH.
®opwmyinia Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUJIEKCHOTO YHUCIIA.
[IpuMeHeHre KOMIUIIEKCHBIX YK Cell

JUIsL perieHust GU3NYECKuX U
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHITUSIMU:
KOMILJIEKCHOE YHCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEIL.
[IpeacTaBisTh KOMIUIEKCHBIE YU CIIA
B aJIreOpandeckou u
TPUTOHOMETPUUYECKOM popme.
BoinonuaTe apudmernyeckue
OIepaliy ¢ HUMHU.

N300paxaTh KOMILIEKCHBIE YHCIIA
Ha KOOPAMHATHOM TIOCKOCTH.
[Ipumensars Gpopmyiy Myaspa u
[OJIy4aTh MPEACTaBICHUE O KOPHAX
N-0i1 CTENEHN U3 KOMILJIEKCHOIO YHCIIA.
3HAKOMUTBCSA C PUMEPAMU
IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISL pELIEHUS] TEOMETPUYECKUX U
dbuznyeckux 3aaau

HarypanpHble u nenbie uncna

10

HarypanbHbie U 11e51ble Ynca.
[IprmMeHeHue NMpU3HAKOB JICIMMOCTH
nensix gyucen, HOJl u HOK, octatkos
110 MOJYJItO, aliropuTmMa EBKinaa

JUISL pEIICHUS 3aJ1a4 B IEJIbIX YMCiIax

OnepupoBaTh MOHATUSMH:
HaATypaJbHOE U LIEJOE YUCIIO,
MHO>KECTBO HATyPaJIbHBIX U LIEJIBIX
qucel.

Hcnons30BaTh NpU3HAKK JETHUMOCTH
LEJIBIX YUCEIT; OCTATKU [0 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX Yncedn;
anroput™ EBKiMa Asis pereHus
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3a11ad4.
3anuchIiBaTh HATYpaJIbHBIC YK CIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHUS

CucTteMsbl palliOHaIbHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSAMU: CUCTEMA U
HppanroOHaJIbHBIX PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYIIHOCTh YPAaBHEHUU U
MOKa3aTeIbHbBIX CIEACTBUA. HEPABEHCTB; PEIICHUE CUCTEMBI WUJTN
1 JIOTApU(PMHUYECKUX OCHOBHBIE METO/IBI PELICHHSI CHCTEM U | COBOKYITHOCTH; PAaBHOCUJIbHBIC
ypaBHEHUH COBOKYITHOCTEMN pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CJIC/ICTBUSI.
VPPALUOHAIBHBIX, [IOKA3aTEJIbHBIX U Haxonute pemienus cucteM u
naorapuMUYECKUX ypaBHEHUH. COBOKYITHOCTEU LEJIBIX
[IpumeHeHue ypaBHEHUMN, CUCTEM U palMOHAIBHBIX, UPPAUOHAIBHBIX,
HEPABEHCTB K PEIICHUIO MOKa3aTeIbHbIX U JOTapu(PMUIECKUX
MaTeMaTH4YEeCKUX 3aJa4 U 3a7a4 YPAaBHEHUW U HEPABEHCTB.
U3 Pa3IMYHBIX 00JacTel HAYKH U [IprMeHATh cuCTEMBI ypaBHEHUM
pEAIbHOM )KU3HU, HHTEPITPETALUS K PELIEHUIO TEKCTOBBIX 3a/1a4
MOJTYYEHHBIX PE3yIbTAaTOB U3 Pa3IMYHBIX 00JIacTel 3HaHUN U
peAIbHOM KU3HU; UHTEPIIPETUPOBATH
MOJTy4YECHHBIC PELICHMUS.
Ucnons3oBath LU poBbIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParimonanbHbie, MppalliOHAIIBHbBIE, Bri6upats cioco6 pemieHus

MOKa3aTelIbHbIE, TOTapu(pMUUECKHUE U
TPUTOHOMETPUUECKUE YPABHEHHUS,
HEPaBEHCTBA U CUCTEMBI

PalHOHAIIBHBIX, UPPALMOHAJIBHBIX,
NI0Ka3aTeNbHbIX, JJIOrApU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN
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C mapameTpaMu.
[TocTpoenue u uccnenoBanue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYAalluM C MOMOUIIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COACPKALIUX
MOJYJIA U ITAPAMETPHI.

[IpumensTh rpadguueckue u
AHAJIMTUYECKUE METOABI JUIsl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TAKKE
uccieaoBanue QyHKIUNA MeTogaMu
MaTEMaTUYECKOIO aHAJIM3A.

Crpouts U uccie10BaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIBHBIX
CUTYyallli C MOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaAaHUHN

16

OCHOBHBIC IMOHATHS U METOMBI Kypca,
000011IeHrE U cCUCTEMAaTU3AllU 3HAHUI

MopaennpoBaTh peajibHbIE CUTYalun
Ha sI3bIKE alreOpbl, COCTABIATh
BBIPAKEHHUSI, ypAaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
UCCJIEI0BATH TIOCTPOEHHBIE MOJEIH

C UCII0JIb30BAHUEM amrapaTa ajareopsl,
MHTEPIPETUPOBATH NOJTYUECHHBIN
pe3yJIbTar.

[IpumensaTs GyHKIMH

JUTSI MOJCIIUPOBAHUS M UCCIIEOBAHUS
peanbHBIX MPOLECCOB.

Pewate nmpuknagHbie 3a1a4u,
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B TOM UYHCJI€ COLIMATIbHO-
9KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/iCTBaMu alnreopbl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

136
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYUEBHOI'O KYPCA
«T'EOMETPUS»

INOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpCOB HAa YpOBHE CPEIHEr0 OOIero
o0Opa3oBaHuUsl, TaK KaKk 00ECIeYNBAET BOZMOXKHOCTh U3yUYE€HUSI TUCIUILIMH €CTECTBEHHO-
Hay4YHOW HAMPABJICHHOCTH U MPEIMETOB T'YMaHUTAPHOTO UKIIA. [I0CKOJIBKY JTOTHYeCcKOe
MBIIIIEHUE, (QOpMUpPYEMOE TIpU HU3YYEHUU OOYYaIOIMIUMHCS TOHATUHHBIX OCHOB
TEOMETPUU, NPHU JOKA3aATEIbCTBE TEOPEM M IOCTPOCHHHM LEMOYKU JIOTHYECKUX
YTBEPKJICHUI MPU PELICHUN F€OMETPUYECKUX 3a/]1a4, YMEHUE BBIIBUTATh U ONPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIONIB3YIOTCS MPU PEUIEHUN 3a/1a4 €CTECTBEHHO-HAYYHOTO
IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha yriyOnEHHOM
YPOBHE — Pa3BUTHE HHAMBUAYAJbHBIX CIIOCOOHOCTEH OOydYarouuxcsi NpH H3yYECHUU
T€OMETPHUH, KaK COCTaBISIOIIECH MpeaAMETHOU o0nacTu «MaremMaTnuka 1 UHPOPMaTUKA»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKUX
rE€OMETPUYECKUX 3HAHUM M JEHCTBUM, CHEHU(PUUHBIX T'€OMETPUU, U HEOOXOIUMBIX
JUIsl YCHEIIHOTO Mpo¢)eCCHOHANBHOTO 00pa30BaHMsI, CBA3aHHOTO C HCIOJIb30BAaHUEM
MaTE€MAaTUKH.

[IpuopuTteTHBIMM 3aJjauaMy Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpOBHE,
PacCIIMPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOT0 YPOBHS, SBISIOTCA:

paclIMpEeHHE MPEACTaBICHUS O TEOMETPUM KAK YacTH MHUPOBOM KYJIBTYpbl M
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIIUM MUPOM;

(opMHpOBaHKE MPEICTABIECHUS O IPOCTPAHCTBEHHBIX (PUTYypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX OINKCHIBATh W M3y4aTh pa3HbIC SBICHUS
OKpPY’KAIOIEro MHpa, 3HAHHWE IOHATUWHOIO ammaparta no pasueny «CrepeomeTpusd»
y4eOHOro Kypca reoMeTpHH;

(opMHpOBaHHME YMEHHS BJIaJIETh OCHOBHBIMU MOHATHSIMHU O MPOCTPAHCTBEHHBIX
durypax u HMX OCHOBHBIMM CBOWMCTBaMH, 3HaHUE TeopeM, (opMyn U yMEHHE
UX TPUMEHSTh, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAWTh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

(dbopMHpOBaHrE YMEHHUS pacCliO3HABATh HA YEPTEkKAX, MOJIEIISAX U B PEaIbHOM MUPE
MHOTOTPAHHHUKH U TeJla BpalleHUsl, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

(GopMupoBaHHE TMOHUMAHUS BO3MOXHOCTH AaKCMOMATHYECKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX  Teopuid, (popmMHpoBaHHME TMMOHMMAHMUS  POJIM  AKCMOMATUKU
IIPY MPOBEAEHUH PACCYKIACHUIM;

dbopMHpoBaHME YyMEHUS BIAAETh METOJAMHU JOKAa3aTelbCTB W  aJITOPUTMOB
peuieHusi, YMEeHUsI UX MPUMEHATb, POBOJIUTH JI0KA3aTEIbHbIE PACCYXKIEHUS B XOHE
pELIEHNs] CTEPEOMETPUUECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJEPKAHHUEM,
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dbopMHUpoBaHNUE MPEACTABICHUS O HEOOXOJUMOCTH JO0KAa3aTeIbCTB MPU OOOCHOBAHHUH
MaTE€MaTUYECKNX YTBEPXKICHUA M POJIM AKCMOMATHUKUA B TPOBEACHUU JETYKTHBHBIX
pacCyX ICHUN;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEJUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmmxcsi,  IO3HABAaTEIbHOW  aKTUBHOCTH,  MCCJIEIOBATEIbCKUX  YMEHHIA,
KPUTUYHOCTH MBIIIUICHUS], HHTEpECca K U3yUYEHHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B pCalbHBIX >KU3HEHHBIX CHUTYyallMsX W TPU H3YyUYECHUHU TPYTUX y4eOHBIX
MPEIMETOB, MPOSIBICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOICIMPOBAHUS peabHBIX
CUTYallMil, HCCIEAOBAaHUS TOCTPOEHHBIX MOJENEH, HWHTEPNPETAUUNd IOJTYYEHHBIX
pE3yIbTATOB.

OCHOBHBIMM  COZIEpXKATENbHBIMA JIMHUSIMH ~ y4eOHOro Kypca «l'eomeTpus»
B 10-11 «kmaccax sBustorcs: «lIpsMble ©  IMJIOCKOCTH B MPOCTPAHCTBEY,

«Mmuororpanaukn», «Tena BpameHus», « BEeKTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBEY,
«JIBMKEHNS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO T1peboBaHHE «yMETh OINEPUPOBATH
MNOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJEHHOM ypoBHE o0yueHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJAEpXaTelbHbIM JIMHUSAM Yy4eOHOro Kypca, a
(opMHUpOBaHKE JIOTHUYECKUX YMEHHHM pacHpeleNsieTcsl HE TOJIBKO M0 COJEpKaTEIbHBIM
JUHUSAM, HO U 1o roaam oOydenus. CopaepxkaHue o0pa3oBaHUs, COOTBETCTBYIOIIEE
IpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 10 rojaM oOOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0O0pazoM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIAaICHUE FEOMETPUYECKUMHU MTOHATUSIMU
M HaBbIKAMHM [IOCJIEIOBATEIbHO M IMOCTYMNATEIbHO, C COOJIIOACHUEM MPUHIIMIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY I€OMETPHUYECKHX
MPEACTAaBICHUM OOYydYaloIIMXCA, pacmupsiss W yriyomsiss e€, o0pasys TpOoYHbIC
MHO>KECTBEHHBIE CBS3H.

[lepexon K U3y4EHHIO FT€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3/aTh ycioBus A quddepeHunanun o0y4eHus, NOCTPOCHNUS HHIUBUAYaTIbHbBIX
o0pa3oBaTeNbHBIX MPOTPaMM, OOECHeUuTh YIIIyONEHHOE W3YyUYE€HHE T€OMETPUU
KaK COCTaBJIsIIoIIeH yueOHOro npeamera «MareMaTukay;

NOJATOTOBUTH OOYYarOMIMXCS K MPOJOJIKEHUIO M3YYEHHUS] MAaTEMATHKU C YYETOM
BbIOOpa Oyayimel mnpodeccuu, obOecneymBas MPEEMCTBEHHOCTh MEXIY OOIIUM
U po(peccoHanbHbIM 00pPa30BaHUEM.

Ha u3yuenue yuebHoro kypca «I'eomerpus» Ha yriayOJIeHHOM YPOBHE OTBOAMUTCS

204 gaca: B 10 kmacce — 102 gaca (3 uwaca B Hemenmo), B 11 kmacce — 102 uaca (3
gyaca B HEJIEIIIO).
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COJEP KXAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATUA cTepeoMeTpuH. Touka, mpsmas, IJIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBHSI U3 HUX.

B3auMHOE pacnosjokeHWe INpsIMBIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajulebHble M CKpEIMBaromuecs npsaMble. 1Ipu3Haku CKpEemMBarOMMXCS MPSIMBIX.
[TapajuienbHOCTD NMPSAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: IAapajuICIbHBIE IPSIMbIC
B IIPOCTPAHCTBE, NapaAJUIEIIBHOCTD TPEX NPSIMBIX, NapAIIEIIBHOCTD IPSIMOM U IIJIOCKOCTH.
[TapamnenbHoe W LEHTPAJIbHOE MPOEKTUPOBaHHE, H300paxeHue @uryp. OCHOBHbIE
CBOMCTBa MapajUieIbHOr0 MNpOeKTUpoBaHus. M300paxkeHue Guryp B MapaieabHOU
NPOCKIUU. YTIJIBI C COHAIPaBICHHBIMM CTOPOHAMH, YIOJ MEXAY IPSMBIMU
B IpocTpaHcTBe. IlapaninenbHOCTh IIIOCKOCTEN: NapajuleibHbIEC INUIOCKOCTH, CBOMCTBA
napajuieNbHbIX MI0ckocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPBI HA IUIOCKOCTH:
TETPa’Ap, NapALIEIEIHUIIE]], IOCTPOCHUE CEYEHNN.

[lepneHAUKYISIPHOCTE TPSAMOM M IUIOCKOCTH: INEPHEHAMKYJISIPHBIE  IIPSIMBIC
B IIPOCTPAHCTBE, NPSIMbIE NTapaJUICIbHBIE U NEPIEHANKYIIIPHBIE K IUIOCKOCTH, MPU3HAK
NEPHEHANKYJIIPHOCTH TPSIMOM MU INIOCKOCTH, TEOPEMA O MPAMOW NMEPHEHAUKYISIPHON
I0CKOCTH. OpTOroHampHOE NPOEKTHpOBaHME. [lepneHAMKYIsAp U HAKIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU 1O INIOCKOCTH, ITPOEKIIMS
burypsl Ha IUIOCKOCTb. [lepneHANKYJIIPHOCTh IIJIOCKOCTEHN: IIPU3HAK
IIEPIICHIUKYJIIPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX MeprneHauKyIsapax.

Yribl B MPOCTPAHCTBE: YroJl MEXKIY MPSIMOM WM INIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JIMHEWHBIA yTOJ JBYTPAHHOIO yrila. TpEXrpaHHbBI U MHOTrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIs TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKa MHOTOrpaHHuka. [Ipuszma: n-yrompHas npusma,
npsiMasis ¥ HaKJIOHHas TMpPU3MbI, OOKOBas W TOJHAs TOBEPXHOCTh TPHU3MBIL.
[Tapannenenurnen, npsSAMOYTOJIbHBIN Napajuiesienune ] u ero coicta. Kparyaiiume nytu
Ha MOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas nupamuja, NpaBUibHAasg U yCE€UEHHAs MUPAMUIBIL.
CpoiictBa pébep W OOKOBBIX TpaHeW mMpaBWIbHOW TUpamuabl. [IpaBuibHBIE
MHOTOTPaHHHUKH: MpaBWIbHAsg IMpU3Ma U IPaBUWIbHAS NUpaMHAa, M[paBUJIbHAS
TpeyroyibHasi MUpaMUa U MPaBWIbHBIN TeTpasp, KyO. IIpencrapnenue o nmpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAIAP U UKOCADIP.

Brruucnenne s1eMEeHTOB MHOTOTPAHHHUKOB: péOpa, auaroHanu, yribl. [lmomans
OOKOBOI MOBEPXHOCTU M TIOTHOW MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAlb OCHOBAHUIA,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH MpAMOM Mpu3Mbl. [lnomaas O0KOBON MOBEPXHOCTH U
MOBEPXHOCTH NIPABUIIbHOM MUPAMHUJIBI, TEOPEMA O IIOIMIAAN YCEUEHHON MUPAMUIBI.
CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUU  NIPABUJIbHBIX
MHOTOTpaHHUKOB. CHMMETpUss B  NPAaBWIBHOM MHOTOTPAHHHMKE: CHUMMETpUSA
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETpUS IPaBUIBHOU
MAPaMUJIBIL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, INIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIC, COHANPABICHHBIE W MPOTUBOIIOJIOKHO HAMNPABICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXXEHUE BeKTOpa Ha uucio. CBOWCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpa Ha 4ynciio. [IOHATHE KOMIIIaHApHbBIC
BEKTOphI. [IpuM3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB. [lpaBwWiio mapasenenumena.
Teopema 0 pa3nokKEHUHU BEKTOPA 110 TPEM HEKOMILIAHAPHBIM BeKkTopam. [IpsMoyronbsHas
cucteMa KoopauHaT B mpoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATaMM BEKTOpa W KOOpJMHATAMH TOYEK. YTOJ MEXAY BekTopamu. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpalmenus

[ToHsATHS: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAst TOBEPXHOCTH, ChepraecKas
MOBEPXHOCTh, O0Opa3ylomue TmoBepxHOCcTel. Tena BpallleHUs: MWIMHAP, KOHYC,
yCceu€HHBIA KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cdepbl U TUIOCKOCTH,
KacaTeJbHas TIIOCKOCTh K cpepe. M3o0parkeHue Ten BpalieHus Ha III0ckocTh. Pa3BépTka
UIMHApa U kKonyca. CumMeTtpus chepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIHBHOTO
napajenenunena v ciuenctsus u3 He€. OO0bEM NpsMOW W HAKJIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U 1MapoBOTro CErMEeHTa.

KomMOwnHanuu Ten BpameHus ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BicanHas B AIUHID,
ornucaHHas okoJio winHapa. [lepecedenue cdepsl 1 mapa ¢ miockocThio. Kacanue mapa
u cepsl IOCKOCTHIO. [TOHSATHE MHOTOTpaHHHMKA, OMMCAHHOTO OKOJO ceprl, cdepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIM TEJIO BPAIICHHUS.

[Tmomaar MOBEPXHOCTU UIMHIPA, KOHYCA, IIOMIaaAb chepsl u e€ yacteid. [TogoOue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOIIAICH MOBEPXHOCTEH MOMOOHBIX (GUTYP.
[IpeobpazoBanne  momobOusi, romMoTeTHs.  PemieHue 3amad Ha  IJIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoenue cedeHW MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYCHHS IMJIMHIPA
(mapayyieTbHO U TIEPISHIUKYJISIPHO OCH), CEUeHUsI KOHYca (MapajieiIbHOE OCHOBAHUIO U
MPOXOJAIIee Yepe3 BEPIIUHY), CEUCHHUs Iapa, METOIbI MOCTPOCHHS CEUCHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHETO NMPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTtBe. Onepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronpHas cucTeMa KOOPIHWHAT
B nipocTpancTBe. KoopauHats! BekTopa. Pasnoxxenue Bekropa o 6azucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/a4.

J{BMKEeHUS B IPOCTPAHCTBE

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

INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca oOydaromuiicss HAy4YuTCs:

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

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

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

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

CBOOOJTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

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

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

CBOOOJTHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMUA C CEUYCHHUEM MHOTOTPAHHUKOB

IJIOCKOCTBIO;

BBITIONTHSATH TApaJUIeIbHOE, IIEHTPATLHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: GUryp Ha TIOCKOCTH;

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

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

CBOOOJTHO OMEPUPOBATh MOHITHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
Y TUTOCKOCTh CHUMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (UTYPHI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JCHCTBUS HAJl BEKTOPAMH,

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHWA U HaXOXJIEHUE
T€OMETPUYECKUX  BEJIMYMH, TPUMEHSAS W3BECTHBIE METOJbl TMPU  PEIICHUU
MaTEeMaTHYECKHX 3a7a4 MOBBIIIIEHHOTO M BBICOKOT'O YPOBHS CIIOHOCTH;
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OPUMEHATh  MPOCTEUIIME  MPOTPAaMMHBIE  CpEICTBA W JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

W3BJIEKATh, npeoOpa3oBbIBATh U MHTEPIPETUPOBATH UH(OpPMALIHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
PUCYHKaX;

NPUMEHSTh TOJYYEHHbIC 3HAHUSA HA MPAKTUKE: CPAaBHHBATh W AHAIU3UPOBATH
peanbHble CUTyalWH, NPUMEHATh MU3YYECHHBIC MOHATHS B IPOLIECCE MOMCKA PELICHUS
MaTeMaTH4eCKu COpMYIMPOBAHHOM MPOOIEMbI, MOACTUPOBAThH pealbHbIC CUTYaIlMH Ha
A3bIKE TEOMETPUM, HCCIEIOBATh IOCTPOEHHBIE MOJEIM C  HCHOJIb30BAHHEM
TeOMETPUUECKUX MOHSATUI U TEOPEM, almapara aareOpbl, perarb IpakKTHUECKHUe 3aJauH,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKNX BEJIMYNH;

MMETh MPEACTABICHHUSI 00 OCHOBHBIX 3Talax Pa3BUTHA F€OMETPUH KaK COCTABHOM
yacTu (PyHIaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiacca oOydaromuiicss HAy4YuTCs:

CBOOOTHO OTIEPUPOBATH MOHSTHIMU, CBSI3aHHBIMU C IJIMHIPHUICCKON, KOHUIECKON
U c(hepuveCcKOil MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI TTOJTYUCHHUS;

OTIEpUPOBATH TOHITHSIMH, CBI3aHHBIMH C TEJIAMU BPAIICHUS: IIJTMHIAPOM, KOHYCOM,
chepoit u mapow;

pacrno3HaBarth Teja BpaiieHus (IWIMHIP, KOHYC, cepa u 1map) u oObACHITH
CIIOCOOBI MOTYYEHUs TEJ BPALLICHHUS;

KJIacCU(UIIUPOBATH B3aHMHOE PACTIONIOKEHUE CPephl U TIIOCKOCTH;

BBIYHMCIIATh BEIMYMHBI AJIEMECHTOB MHOTOTPAHHHUKOB WM TE€J BpAIIEHUS, 00BEMBI U
TJIOMIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB W TEJ BpalICHUS, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOpMYJT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAITUSIMU TEJI BpAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS,

BBIYHCIIATh COOTHONICHHUS MEXIy IUIOMAIsIMU TOBEPXHOCTEH u 00BbEMaMu
IMOJOOHBIX TET;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJI BpaIllCHUS,

W3BJIEKATh, UHTEPIPETUPOBATH 51 npeoOpa3oBLIBAThH uH(pOpMaLHIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTrypax, MPEICTABICHHYI0O Ha 4YepTexkax u
pUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMOJIHATH ONEPALUU HaJl BEKTOPaAMU;

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

pelath reOMETPUUYECKHE 3a/Jayd Ha BBIUMCICHHME YIJIOB MEXIYy NpPSIMBIMH U
IUIOCKOCTSIMHM, BBIYUCJIIEHHE PACCTOSSHUM OT TOYKM JI0 IUIOCKOCTH, B LEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEILICHUY;
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CBOOOJIHO OIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paKE€HUsI MHOTOIPAHHUKOM M TeJl BpallleHUsl IPU MapalijieIbHOM
nepeHoce, EeHTPATbHON CUMMETPHUH, 3€PKAIbHOM CUMMETPHUH, TIPU MOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYCHHS MHOTOTPAHHWUKOB U TEJI BpAIICHHUS: CCUCHHS IUIUHIpPA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYca (MapayieibHOE OCHOBAHUIO U
MIPOXOISIIEe Yepe3 BEPIIUHY ), CCUCHHUSI 11apa;

UCIOJIb30BaTh METOJIbI TIOCTPOEHUSI CEYSHHIT: METOJI CIEA0B, METOJ BHYTPEHHETO
MPOECKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEH TIIOCKOCTH;

JI0Ka3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;

OPUMEHSATh TeOMETpUYecKue (akThl Uil PEUICHUS CTEPEOMETPUYECKUX 3ajad,
MIPEAIOJIArafoiX HECKOIBKO MIArOB PEIICHUS, €CJIM YCIOBUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU (hopme;

permaTh 3a/1adyd Ha J0Ka3aTeIhCTBO MAaTEMaTHUYECKUX OTHOIICHWH W HAXOXKIICHUE
r€OMETPUYECKUX BEIIMYUUH;

PUMEHSTh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMbI
P PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MIPUMEHATh TIOJyYCHHBIC 3HAHUS HA TPAKTUKE: CPAaBHUBATH, AHAIIM3UPOBATH H
OIICHMBATh PCAJIbHBIC CUTYAIlMH, IPUMEHSATh W3yYCHHBIC TIOHITHS, TEOPEMBI, CBOWCTBA
B TIIpolleccC€ IIOMCKAa peHIeHUs MaTeMaTH4YecKd CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh pPEaibHbIE CUTYallMd HA SI3bIKE T€OMETPHUH, UCCIIEIOBATh MOCTPOCHHBIC
MOJICNIA C HMCTOJIb30BAHMEM T'€OMETPUUYECKHX TOHITHH M TEOopeM, ammapara aiareOphl,
pemaTh MpakTHIECKUE 3aa91, CBI3aHHBIC C HAXOXKIEHUEM I€OMETPUUISCKUX BEITMYNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTH (PyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHoOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB y4anmxcst
BBenenue B crepeoMeTpuio 23 OcCHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensts MI0CKOCTh Kak Gurypy,

burypsi.
[TonsATHS CTEpEOMETPUHN: TOYUKA,

IpsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
OcHoOBHBIE NTpaBUiIa U300paAKEHUS

Ha PUCYHKE IUIOCKOCTH, MMAPAJUICIIbHBIX
IPSIMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka.

[ToHsATHA: IepeceKaronmecs MIOCKOCTH,
NIEPECEKAIOIIUECS MPSAMAS U TIIIOCKOCT;
IIOJIYIIPOCTPAHCTBO.

MHoOrorpaHHuKy, 300paxeHue
MPOCTEUIINX NPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOITNX 00BEKTOB.
AKCHOMBI CTEPEOMETPUU U TIEPBBIE
CIEACTBUS U3 HUX.

CriocoOpbl 3a1aHUs IPSIMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE.
O603HaueHus MPSAMBIX U TUIOCKOCTEH.
Ceuenus. M3o00paxeHue ceueHUit

B KOTOPOM BBIMOJIHACTCS TJIaHUMETPHS.
JlemaTe mpoCTeUIne JIOTUIECKUE
BBIBOJIBI M3 aKCMOMATHKH TNIOCKOCTH.
[TpuBOAUTH MpUMEPHI PEATTLHBIX
00BEKTOB, HICATH3ALIUEH KOTOPBIX
ABJISIFOTCSI aKCMOMBI TEOMETPHH.
N3y4dath, NpUMEHSATH NPUHIIUIIBI
IIOCTPOCHUS CEUCHUN.

Hcnonb30BaTh it HOCTPOEHUS
CEUYCHUM METOJ CJIC/IOB, METO]]
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEPEHOCA CEKYIIEH IIIIOCKOCTH.
Pemats cTepeomerpudeckue 3a1auu:
Ha OMpEICJICHUE BUa CEUYCHUS U
HaXO0XXJCHUE eTo IIJIOMIa/IH.
AKTyanmu3upoBaTh (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHHU.

Hcnonb30BaTh Npy pEICHUH 33/1a4
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NUpPaMUJIbl, KyOa U PU3MBI, KOTOPHIE
MPOXOJIAT uepe3 ux peéopa.
N300paxkeHne nepeceyeHus
ITOJIyYEHHBIX IUIOCKOCTEM.
PackpamrBanye mocTpOEHHBIX CEUEHHIM
Pa3HBIMH LIBETAMHU.

Merton cnefoB sl HOCTPOESHUS
ceueHnid. CBOMCTBA IEPECCUEHUN
MPSIMBIX U TI0CKOCTer. [locTpoeHune
CEUEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3aIlUCh IAarOB
OCTPOEHHUSI.

[ToBTOpEHNE ITAHUMETPUH.

TeopeMa 0 MpoONnOpIUHOHATBHBIX
otpeskax. [logoOue TpeyroasHUKOB.
Teopema Menemnas. Pacuérsr

B CEUCHMSIX HA BEIHOCHBIX YEPTEkKAX.
Wcropust pa3BUTHS IJTAHUMETPUU

U CTEPEOMETPUU

CJIeIyIOIUE MIIaHUMETpUYeCcKre haKkThl
Y METOJBI:

Teopembl Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpPUTM JI€JIEHUS OTpe3Ka

Ha N paBHBIX yacTen. Teopema
Menenasi.

PaBHOOCApEHHBIN TPEYTOJbHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK.
CBOWCTBO CpeAHEN IMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yrJia TpeyrojibHuKa. CBOMCTBO MeUaH
TPEYTOJIbHUKA.

[Ipu3Haku no100Ms TPEYTrOJBLHUKOB.
[TonyuaTs npencraBieHus oo
OCHOBHBIX JTallaxX Pa3BUTHUS T€OMETPUU
KaK COCTaBHOM yacTu ¢yHIaMEeHTa
Pa3BUTHS TEXHOJIOTUHI

BzanmHoe pacrnosioxxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsaMbIX

B pocTpaHcTBe. CKpemuBaromuecs
npsaMsble. [Ipu3Haky ckpemumBaromumxcs
PSAMBIX.

[TapannensHble npsiMble

Knaccuduimposats B3auuMHOE
pacmosoKeHNE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYSI
PUCYHKAMH U TIPUBOJSI IPUMEPHI
W3 peabHOU KU3HMU.
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B IIpoCTpaHcTBE. Teopema

0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MIPSIMOU MAPAIIIENBHON TAHHOU
MIPSAMOU, MPOXOISIIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeKalIel

Ha JIAHHOW MPSIMOM.

JleMMa 0 TiepeceueHUN MapaIeIbHbIX
PSIMBIX IJIOCKOCTHIO. [1apanienbHoCTh
TpEX IpsAMBIX. Teopema o Tpéx
napauieIbHbIX IPSIMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienbHOE TPOEKTUPOBAHHUE.
OcCHOBHBIE CBOIMCTBA NAPAJIIEIIBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B mapajjieIbHON
IIPOCKLINH.

[enTpanbHas mpoeKUus.

VYrois ¢ cCOHanpaBIEHHBIMU CTOPOHAMM.
YTros MeXy NpSIMBIMHU.

3ajaun Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSA3aHHBIC

C pacMoI0KEHUEM MPAMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CyLIECTBOBAHUY U €IMHCTBEHHOCTHU
MapAJIICITBHON TIPSMOM, TPOXOISIIIEN
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaleH Ha IPYror MPsIMO; JIEMMY

0 IIEPECEUCHUU TNIOCKOCTHU JBYMS
MAPAJIICITBHBIMU MPSAMBIMU;, TEOPEMY

0 TPEX MAPAIUICIIbHBIX MPSIMBIX.
Jloxa3pIBaTh MpU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEIIUBAIOIIUXCS MPSIMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMU CTOPOHAMM.
OOBSACHSITH, UYTO HAa3bIBACTCS
MApAJIICITBHBIM U LIEHTPaJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOJIHAETCS
MPOCKTUPOBAHKUE (PUTYP HA TIIOCKOCTh.
Jloka3bIBaTh CBOWCTBA MapajljI€IbHOIO
MPOEKTUPOBAHMUSL.

N3o0paxkath B mapajuiebHON
MPOEKIMHU Pa3HbIE TEOMETPUUECKHUE
burypsl.

Pemats crepeomeTprueckue 3aaauu
Ha JI0Ka3aTEJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTebHbBIE

pacCy KJIeHUs MPU PELICHUU
r€OMETPUYECKUX 3a]a4, CBS3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBAaTH, AHATU3UPOBATH U
OLICHUBATh YTBEP>KIICHHUS C LEIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MonennpoBaTh peajbHbIe CUTYyalUH,
CBSI3aHHBIE CO B3aMMHBIM
PaCOJIOKEHUEM MTPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HcenenoBarh MOCTPOCHHBIE MOJIETN
C UCII0JIb30BAaHUEM IT'€OMETPUUIECKUX
MOHSITUN U TEOpEM, arrapaTa aiareopsl,
U(PPOBBIX PECYPCOB.

ITomyyaTs nipecTaBieHue

O LIEHTPAIBHOM MPOEKTUPOBAHUU

1 00 uctopuu padboT O TEOPHUH
NEPCIEKTHUBBI

[TapanneabHOCTh MPSIMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamIeabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBOMCTBA MapallIEIbHOCTH

Knaccudummposats B3auMHoOe
PACIIOJIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIME IIPUMEPHI
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HpﬂMOﬁ U IIJTIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCJICHHUEC U JOKA3aTCIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

[TocTpoenue ceueHns, MPOXOIAIIETO
yepes JaHHYIO NPSMYIO Ha YepTexke U
[apaJyIEIbHOTO APYTOM MPSAMOM.
Pacuér orHowmenu. [lapamnensnas
MIPOEKILMS, TPUMEHEHUE

JUTSI IOCTPOEHHUS CeYeHUH Kyoa

Y MapaJuIeIIeUne .

CaoiicTBa napasienenuneaa u npu3Msl.

[TapannensHblie iockocTH. [Ipu3Haku
NapajuIeIbBHOCTH JIBYX IJIOCKOCTEMN.
TeopeMa o mapaiebHOCTH U
€MHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHAJJIEKAITYI0 JTaHHOU MIOCKOCTH U
CJIEJICTBUS U3 HEE.

CaoiicTBa napauieNbHbIX MIOCKOCTEN: 0
MapauieIbHOCTH MPSMBIX MEPECCUCHUS
[IpU NIEPECECUEHUH JIBYX MapajuieIbHbIX
MIOCKOCTEH TPEeTheil; 00 OTpe3Kax
MapauIeIbHBIX MPSMBIX, 3aKITFHOUEHHBIX

MCXK Y IIapalJICIbHbBIMHA

W3 PEaJbHOU KU3HU.
@opMyIIMpPOBATH ONPEIAECIICHUE
MapajuieNIbHbIX IPSIMOM U INTOCKOCTH.
Jloxa3pIBaTh NMpU3HAK

0 MapaJuIeIbHOCTH NPSIMOM U
IJIOCKOCTH; CBOMCTBA MAPAJIIETbHOCTH
MPSAMOM U ILIOCKOCTH.

PemaTe crepeomeTpuyeckue 3aaaumn
BBIUKCIICHUS U JI0Ka3aTEIIbCTBO,
CBSI3aHHBIE C MMAPAITIENBHOCTBIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
PemaTe npaktuueckue 3amaun

Ha IMOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETPA3APA U Napajuieseueaa.
Pemate crepeomeTpuyeckue 3anauu,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPY PELICHUHU T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IIJIOCKOCTEHN.

CpaBHUBATH U aHATU3UPOBATH
peaJIbHBIE CUTYalllH, CBSI3aHHbIC

C NApAJJIEIBHOCTBIO PSIMOU U
IIJIOCKOCTHU B MPOCTPAHCTBE;

48




IIJIOCKOCTAMHU, O IICPECCUCHUU HpSIMOI?I
C AByMs IapalJICIIbHBIMUA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYAlluU,
CBA3AHHBIC C TAPaAJIJICIIbHOCTBIO
HpHMOfI " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha S3BIKC I'COMCTPUU

IleprieHIUKYISAPHOCTD
MPSIMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenwme: Teopema [Tudaropa

Ha IUIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuienenunena. Beruucienue 1UH
OTPE3KOB B Ky0O€ U NPSIMOYTOJIbHOM
napajulieJIenunese.
[leprieHIMKYISAPHOCTH NPSIMOM U
110CKOCTH. [Ipr3Hak
NEPIEHAUKYJISIPHOCTH TIPSMOMN 1
IJIOCKOCTHU. Teopema 0 CylecTBOBaHUU
Y €IMHCTBEHHOCTH IPSIMOU,
IIPOXOSIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U MEPIICHANKYISPHOU
K IIocKoCcTH. [1nockocTu u
NEePIEHANKYJISIPHBIC UM MpAMas

B MHOTOTPaHHHKAX.
[TeprieHauKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyspa

U3 TOYKH Ha NPSIMYIO.

Teopema 0 TPEX NEPIEHAUKYIAPAX
(mpsimast u oOpaTHas).

AKTyanu3upoBaTh (GaKThl U METOIbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
@opMyIIMPOBATH ONPEICIICHHUS:
IIEPIICHIUKYJIAPHBIX IPSIMBIX

B IIPOCTPAHCTBE; OIIPEACIICHUE IIPSIMOH,
MIEPIICHIUKYJISIPHON K TUIOCKOCTH.
Jloka3pIBaTh: leMMy

0 MEPIEHAUKYIAPHOCTH ABYX
IIapajuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeIbBHOCTBIO MPSMBIX U UX
MEPIIEHAUKYJISIPHOCTBHIO K IIJIOCKOCTH.
JI0Ka3bIBaTh: TEOPEMY, BBIPAKAOLIYIO
IIPU3HAK NEPIEHAUKYJIIIPHOCTH IPAMOU
U INIOCKOCTHU; TEOPEMY

O CYILIECTBOBAaHUU U €AUHCTBEHHOCTHU
MPAMOM, IPOXOIAIIECH Yepes JaHHYIO
TOYKY Y NEPIIEHAUKYIJISIPHON K TaHHOMU
IIJIOCKOCTH.

N300paxaTh B3aHMHO
NIEPIEHIUKYJIISIPHBIE IPSAMYIO
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Yros MexXly CKPEIMBAOIIUMUCS
npsamMbIMA. [IOMCK NEPIIEHINKYITAPHBIX
MPSAMBIX C IIOMOIIIBIO
NEPIEHINKYJIIPHBIX TUIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceuenuit Kyba, IpU3MBlI,
MIPAaBWJIBHOW MMUPAMUABI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIHH.
CummMeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. [TnockocTu
CHUMMETPHUN B MHOTOIPaHHHUKAX.
[Ipu3Hak nepneH UKy IsIpHOCTH
IIPSIMOM U TNIOCKOCTHU KaK CJIEICTBUE
cummMmerpud. 1IpaBuibHbIe
MHOTOI'PaHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TITIOCKOCTH. CrIOCOOBI OITyCTUTh
MEPIIEHAUKYJISIPbL: CAMMETPUS, CABUT
TOYKH I10 apaJIETIbHON MPSMOM.
CnBur no HenapasuieIbHOU MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IUIOCKOCTB.
@opMyIMpOBaTh CBOMCTBO
NEPHEHANKYJIIPa IO OTHOUIEHUIO

K IJIOCKOCTH.

[Tomy4aTs npeacTaBiIeHue O 3HAYCHUU
NEePIEeHIUKYIIApa IS ApYruX odnacTei
Hayku ((u3HKa, SHEPreTUKa, Ja3epHble
TEXHOJIOTHH ), B PEAIbHON KU3HH
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOX Ha TIIIOCKOCTb,
HETIEPIICHIUKYJSIPHYIO K 3TOM ITPSAMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYIIPAX U TEOPEMY
00paTHYIO TeopeMe O TPEX
NEPIEHANKYIIAPaX.

[lony4ats npeacTaBiieHHUE

00 OPTOTOHATLHOM MTPOCKTUPOBAHHH.
Jloka3bIBaTh TEOpEMY O MPOCKLINU
TOYKHU Ha NPAMYIO.

Pemats crepeoMmeTpuueckue 3a1auu,
CBSI3aHHBIE C TIEPIICHIUKYJIIPHOCTHIO
MIPSAMOM U IJIOCKOCTH.

PemaTe npuknaaHele 3a0a4y,
CBSI3aHHBIE C HAXOXKJICHUEM
Ir€OMETPUYECKUX BEIUYHH.
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Pemate crepeomeTpudecKkue 3anauu,
CBSI3aHHBIEC C TPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJCHUEM PaCCTOSTHUM,
ITIOCTPOCHUEM MTPOEKIIMHM.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LHEIBIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHaIM3UPOBATH U MOJIEIIMPOBATH

HAa SI3bIKE€ TEOMETPUU PEAIbHBIC
CUTYyalluU, CBI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IPMOU U
IJIOCKOCTH;, UCCIIEA0BATH TIOCTPOCHHBIE
MOJEIH, B TOM YHCIIE U

C UCII0JI30BAaHUEM ammapara aareopsl

VYTbl U pacCTOSAHUSA

16

[ToBTOpEHME: YOI MEXKIY NPSIMBIMU
Ha IUIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHUHYCOB.

[ToBTOpEHUE: Yyroa Mexay
CKPELIMBAIOIINMUCS TPSIMBIMHU

B IIPOCTPAHCTBE. I eoMeTpruueckue
METO/Ibl BEIYUCIICHUS YTila MEXKIY
NPSAMBIMHA B MHOTOTPAHHUKAX.

AKTyanu3upoBaTh (PaKThl U METOABI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
DopMyaUpPOBATH OIIPEACICHUE
JIBYTPaHHOTO yIJIa.

Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO yTJa.
KnaccuguimpoBaTs A1ByrpaHHbIE yTIIbI
B 3aBUCHUMOCTH OT UX IPagyCHOU MEPBI.

51




JIByrpanHsIil yrosu. CBOMCTBO
JVMHENHBIX YTJIOB ABYTPAHHOTO YIJIa.
[lepnieHauKyISIpHBIE IIIOCKOCTH.
CBolicTBa B3aUMHO NEPIEHAUKYIISIPHBIX
mrockocren. [IpusHak
MEePIEHANKYISIPHOCTH TUIOCKOCTEH;
TE0-peMa O IPSIMOM NIEPECEUEHUS IBYX
IUIOCKOCTEN MEPIEHANKYJISIPHBIX
TPETHEH IIOCKOCTH.

[IpsAMOYTOJIBHBIN MTapasuIeIeIUIIe;
KyO; U3BMepeHus, CBOMCTBa
MPSAMOYTOJIBHOTO Mapajuiejenunesaa.
TeopemMa o AuaroHa M NPSMOYTOIBHOTO
napaJijIeJIeNuIe a U CIeICTBUE U3 HEE.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1ayu, CBA3aHHbIE CO B3aUMHbBIM
PacnoJIOKEHUEM NPSAMBIX U TIIIOCKOCTH.
IToBTOpEHME: CKPEIUBAIOLIUECS
npsiMble, TapAJLJIEIbHBIE TNIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napasnienbHbIX MIOCKOCTEN

Ha CKPELIMBAIOIIUXCS PSIMBIX,
pPacCTOsTHUE MEXKIY
CKpEUIMBAIOIIUMHUCS MPIMBIMU

B IIPOCTBIX CUTyaLUsIX.

OnyckaHue NepreHIuKyJIIpoB,

DopMyIHPOBATH ONPEIECICHUE B3aUMHO
IIEPIICHIUKYJISIPHBIX TIOCKOCTEN.
Jlokxa3bIBaTh TEOPEMY O ITPU3HAKE
MIEPIICHIUKYJISIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyIHpPOBATH CIEICTBUE

(U3 mpU3HAKA) O MEPHEHANKYJISIPHOCTH
IJIOCKOCTH, KOTOpasi NEPIEHANKYJIIpHA
IIPSMOU, TT0 KOTOPOU IEPECEKAIOTCS IBE
IJIOCKOCTH, 3T IJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe€ 0 IMaroHAIAX IPSIMOYTOJIBHOTO
napasuleJIenuneaa.

Pemars crepeomeTpuueckue 3aaaum,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTD
IPSAMBIX U IJIOCKOCTEH, UCIIOIb3YS
IUTAHUMETpUYECKHE (PaKThl U METOJIbI.
[IpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKICHUS TTPU
pELIEHNN TeOMETPUYECKUX 3aaY,
CBSI3aHHBIX C IIEPIICHANKYJIIPHOCTHIO
IJIOCKOCTEMN.

AHaNIU3UpOBATh U MOJIEIIMPOBATH

Ha 3bIKE TEOMETPUU PEAIbHBIC
CUTYyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
JI0 TOYKU; NPSIMOM; TNIOCKOCTH.
BrruunciieHue paccTositHUN MEXKITY
CKPELIMBAIOIINMUCS TPSIMbIMU

C IIOMOIIBIO NEPIEHANKYIAPHON
MJIOCKOCTH.

TpéXrpaHHbIN yroJy, HEPaBEHCTBA
IJ1s1 TPEXTPAHHBIX YTIIOB.

Teopema IMudaropa, Teopemsl
KOCUHYCOB U CUHYCOB

JUJISL TPEXTPAHHOTO yIia. DJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3U4eCKUe JIMHUN Ha 3emiIe

C MEPHEHANKYIISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBars NOCTPOEHHBIE MOJIETH,
B TOM YMCJIE U C UCTIOJIb30BAHUEM
anmapara anreopsl.

Pemate npuknagHeie 3a1a4u,
CBSI3aHHBIE C HAXOXKJICHUEM
r€OMETPUYECKUX BEITUYNH

MHOrorpaHHMKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHMK U €ro 3JIEMEHTHI.
[Iupamuna. Buael nupamun.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKIOHHAA
npu3msl. [IpaBunbHas mpusma.
[Ipssmoyt mapaytenenunen,

IPsIMOYTOJIbHBIN Napaiesaenunes, Kyo.

Brinmykisle MHOrOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJIYIIPABUIIbHBIE MHOTOIPAHHUKH

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTAapHHU.

AHaIM3UpOBaTh PELICHUE 3aJa4H.
PucoBarsb BBITyKJIbIE MHOTOTPAaHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTaHABIIMBATh OOIIUIA BU]I
BBIITYKJIOTO MHOTOTPAHHHKA IO IBYM
€r0 MPOEKIUSIM.

Jloka3bIBaTh CBOMCTBA BBITYKIIOTO
MHOTOTPaHHHKA.

PucoBaTh BBITYyKJIbIE MHOTOTPaHHUKHI
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C pa3HOM dUIIEPOBOM XapaKTEPUCTUKON;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYECHHS
pe3yJbTarTa Ipu BapbUPOBAHUN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBHBIX
MHOT'OIpaHHHUKOB. [1manupoBars
MOCTPOEHUE MPABUIIBHBIX
MHOTOIPAHHUKOB Ha OBEPXHOCTSIX
JIPYTUX IIPaBUIIBHBIX MHOTOI'PaHHUKOB

BekTopsl B mpocTpaHCTBE

12

ITonsiTHE BEKTOPA HA IIJIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuieIeIMIe a, YMHOKEHHUE BEKTOpa
Ha YUCII0, Pa3JIOKEHNUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JIeKAIIUX
B OZHOU IUIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCJIEHUE yTJIa MEXKy BEKTOpaMu

B ITIPOCTPAHCTBE.

[Ipocrenmue 3ana4uun ¢ BEKTOpaMu

AKTyanu3upoBath (GaKThl U METOJIbI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP

HA MJIOCKOCTHU U B IIPOCTPAHCTRBE;
KOMIIJIaHapHbBIE BEKTOPHI. [[prBOAUTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMUMH.

OcBaunBaTh MpaBuJia BHIMOJIHEHUS
JNIEUCTBUU CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKEHUHN
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILTAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
U CUCTEMAaTH3alUs 3HAaHUHU

O0o61aroniee MTOBTOPEHUE MOHITUH
¥ METOJIOB Kypca TeOMeTpHH

10 kmacca, cucreMaTHu3alis 3HAaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MH)XCHEPHBIX 1
KOMITBIOTEPHBIX TEXHOJIOTHUM

Pemate cTepeoMeTpudeckue 3a1aun
Ha JI0KAa3aTeIbCTBO MATEMATHYECKHUX
OTHOLIEHUH, HAXO0XKJACHUE
reOMETPUUYECKUX BEJIMYUH (IJIMH,
YTJIOB, TUIOIIAICH, 00HEMOB).
Hcnonp30BaTh Npy pelICHUN
CTEPEOMETPUYECKHUX 3aa4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
[IpoBONTE TOTUYECKH KOPPEKTHBIE
JTIOKa3aTeNIbHbIE PACCYKACHUS

IIPU PEUICHUU CTEPEOMETPUUECKUX U
IUIAHUMETPUYECKHUX 3a/1a4.
CpaBHHBaTh ¥ aHAIU3UPOBATH
peanbHbIe CUTYalMU U BBISIBISThH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
A3BIKE TEOMETPUH.

MonenupoBaTh peajbHy0 CUTYaIUIO
Ha S3bIKE T€OMETPHUM U HCCIIE0BATh
MOCTPOEHHBIE MOJIEIH, B TOM YHCIIE U
C UCITOJIb30BAaHUEM arIapara anreopsl.
Hcrnonb30BaTh KOMITBIOTEPHBIE
IIPOrpamMMBl IPU PELICHUH 3a/1a4.
[TonyyaTs npeacTaBIeHUE O TEOMETPUH
KakK O pa3BUBAIOLIECHCS HayKe,
HCCIIEAYIOLIEH OKPYKAIOIIUN MHUP,
CBSI3aHHOH C peabHbIMU O0BEKTaMU,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
YKU3HEHHBIE CUTYAIMH O POJIU
CTEpPEOMETPHUH B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKJICHHUSI C 1IEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHUM.
HccenenoBars MOCTPOESHHBIE MOJACIIH.
Hcnonb3oBaTh HU(POBBIE PECYPCHI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102
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11 KUIIACC

Hassanne KommuecTBo OCHOBHBIE BUIBI IEITEILHOCTA
OcCHOBHOE co/iepKaHue
pazzena (TeMbl) Kypca YacoB yYanmxcs
AHanuTu4eckKasi reoMeTpus 15 [ToBTOpEHUE: KOOPIMHATHI BEKTOPA AKTyanu3upoBaTh (HaKThl U METOBI

Ha [JIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIpHOE NPOU3BEJCHHUE BEKTOPOB,
BBIYUCJICHUE YTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
MPOXOASAIIEH Yepe3 ABE TOUKH.
YpaBHEHHE IIIIOCKOCTH, HOPMAJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npoussenenue. JInneneie
HEPABEHCTBA, JUHEUHOE
pOrpaMMHUPOBAHUE.

AHAJIIUTUYECKHUE METO/IbI pacyéTa
yrJia MEXIy MPSIMBIMUA U TIIIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pPacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue paccTosaHuil OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
MAPAMUJIE

TUIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JCHUCTBHUIM C UX
KOOpJWHATaAMH.

BcnomMHUTSE oripeiesieHre CKISIPHOTO
YMHOXEHHS U €r0 CBOMCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTAaHABJIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH ypaBHEHHE MIIOCKOCTH U
dbopMyITy pacCTOSTHUSL OT TOUKH

JI0 MIJIOCKOCTH.

Pemars 3agaun, coueras
KOOPJAVHATHBINA ¥ BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPY PEIICHUU T€OMETPUUYECKUX 3a]1a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOT'O METO/IA.
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AHaJIM3UPOBATh U MOJICTUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara anreopsbl.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH pa3BUTHS
MaTeMaTUKHU

[ToBTOpEHue, 006001IeHNE
M CHCTeMAaTH3alus 3HAaHUMN

15

CedeHust MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPaHHUKH, METO/
CJIEZ0B, CTaHAAPTHBIE IUNIOCKOCTH,
NIEPECEUYEHNUS MPSIMBIX U ITIOCKOCTEM.
[TapannensHble NPAMBIE U TIIOCKOCTH:
IapaJljIeIbHbIE CEYEHUsI, pACUYET
OTHOILIEHUH, YTIIbl MEXIY
CKPEILHBAIOIIAMUCS MTPSIMBIMH.
IleprieH UKy IsIpHBIE NIPAMBIE U
IJIOCKOCTH: CTAHIAPTHHIE NAPHI
NEPIEHINKYJISIPHBIX IUNIOCKOCTEMN U
IPSAMBIX, CAMMETPHUH
MHOI'OTPaHHUKOB, TEOpEMa O TPEX
MEPIICHIUKYJISIPAX, BBIYUCICHUS JJIUH

CtpouTs ceueHusl.

Pemiats ctepeomeTprueckre 3aaauu
Ha JI0Ka3aTeJIbCTBO MaTEMaTHYCCKHUX
OTHOIIICHUM, HAXOXXJICHUE
rCOMETPUYCCKUX BEJIMUUH (JJTHH,
YTJIOB, IUTOMIaAei, 00bEMOB).
Hcnonp30BaTh npu pemieHAn
CTEPEOMETPUUYECKUX 3a/1a4
IJIaHUMETpUYeCKUe (haKThl U METO/IBI.
[TpoBOANTE TOTMYECKU KOPPEKTHHIS
JIOKa3aTeIbHbIE PACCYKICHUS

MIPY PEIICHUM CTEPEOMETPUUECKUX
3aj1a4.

CpaBHMBATH U aHATTU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEeHue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAIEH, COOOpaskeHUs
og00us.

[Lnomany ceueHnii MHOTOTPAHHUKOB:
MJIOIIAIM TTIOBEPXHOCTEH, pa3pe3anust
Ha 9aCTH, COOOpaKeHUsI OI00us

peanbHbIE CUTYalllH U BBISBIATH
BO3MOXKHOCTb €€ MOJEIIMPOBAHUS

Ha SI3bIKE TEOMETPUM.

MopnennpoBaTh peaIbHYIO CUTYalUIO
HAa S3BIKE TEOMETPUU U UCCIEN0BAThH
IIOCTPOCHHBIE MOJIENIN, B TOM YUCJIE U
C UCII0JIb30BAaHUEM allapaTa aareopsl.
Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBI IIPU PEIICHUU 3a/1a4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPIMOYTOIBHOTO
napajuiesienuIe1a. 3aaadn

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpuyuecKHe 3a71a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO MapasuieNienumesa.
[TpuknagHbie 3a1a4M, CBI3aHHBIC

C BBIUUCIIEHUEM 00bEMA
IPSIMOYTOJILHOTO TapajuieNienumesa.
O0BEM NPSIMOIA IPU3MBI.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknansbie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUIMH:
00BEM Tesa, 00bEM NPAMOYTOJIBHOTO
napajuiesienurnesa.

DOopMyJIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSMOYTOJIBHOTO TIapajlieNienumnea,
CIIEICTBUS U3 HEE.

Pa3zpesaTs MHOrOrpaHHuKH,
MIePEKJIaAbIBATh YACTH.

Pemiats crepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIEHUEM 00BEMA
MPSIMOYTOJLHOTO MapaJijiesienuIea,
MPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIAEHUS C LEIbIO BbISIBJICHUS
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Brruucnenne o06EMOB Ten

C MOMOUIBIO ONPEAECTEHHOTO
uHTerpana. O0bEM HaKJIOHHOMN
IPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomleHne 00bEeMOB IMUPAMUST

¢ OOIIIUM YTJIOM.
CrepeoMeTpryueckue 3a1auu,
CBSI3aHHBIC C 00BEMAMU HAKJIOHHOM
PU3MBI, MTUPAMHUIBIL.

[IpuknaaHbie 3a7a4u 110 TEME
«OOBEMBI T, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOUW MPU3MBI, TUPAMUJIBI.
[Tpumenenue 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHanM3upoBaTh U MOJICIIUPOBAThH

Ha SI3bIKE T€OMETPUH PEATIbHBIE
CUTYAIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuleleuIe a,
IIPU3MBI, TTUPAMHIBI.

HccenenoBars MOCTPOEHHBIE MOAEIIH,
B TOM YHCJIE ¥ C UCTIOJIB30BAHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO MHTETPATIbHY IO
dbopmyity JUIsl BEIYUCICHUS 00bEMOB
TeJN.

Jloka3bsIBaTh TEOpEMYy 00 00bEME
HAKJIOHHOW MPU3MBI HA IPUMEPE
TPEYrOJIbHON MPU3MBI U

IUISl IPOU3BOJIBHOM IPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00bEME
nupamMubl, GOPMYITHUPOBATH CIEICTBUS
U3 Hee: 00bEM yCeuEHHOM MUpaMuU/IbI.
BoiBoguTh (hopMymy 17151 BBIUUCIECHUS
00BEMOB yCEUEHHOM MUPAMU/IBI

Tena BpaiieHus

24

[unuaapuyeckas MoBEpXHOCTb,
o0Opa3yrolye UINHIPUYECKOU
MTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHUSIMHU:
ITMHIPUYCCKAs TTOBEPXHOCTD,
muHap. U3yyaTts cnocoOsl
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Hwmmnap. [Ipsamoit kpyrosou
uuiusp. [hnomaas noBepXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0pasyrole KOHUIeCKOM
noepxHocTU. Konyc. CeueHne KoHyca
ITIOCKOCTBIO, TTapaJljIeIbHOU
IJIOCKOCTH OCHOBAaHUSA. Y CEYEHHBIN
KoHyc. M300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tmomaas OOKOBOI MOBEPXHOCTU U
MOJIHOW MMOBEPXHOCTU KOHYCA.
CrepeoMeTpuyuecKHe 3a/1a4n

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyca.

[IpuknagHbie 3aa4n, CBI3aHHBIC

C IUJIUHAPOM.

Cdepa u map.

[Tepeceuenue cdepnl u mapa

¢ IockocThr0. Kacanue mapa u
chepsbl I0CKOCTHIO. By u
n300paxxeHue mapa.

VYpasuenue chepsl. [Tnomans cheps u
e€ yacreil.

Cummetpust cepsl u mapa.

MOJYYEHHUS HAITMHIPUYECKOU
MOBEPXHOCTH, [IWIMHAPA.
N3o0pakaTh HMIIMHIP U €r0 CEUCHUS
IJIOCKOCTBIO.

CB00OOAHO ONIEepUPOBATH TOHATUSIMHU:
KOHHMYECKasl IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. M3yuath ciocoObl
MOJTyY€HUSI KOHUYECKOM MOBEPXHOCTH,
KOHYcCa.

N300paxaTh KOHYC U €ro CeYeHUs
MJIOCKOCTBIO, MPOXOISIIEH uepes oCh,
Y TJIOCKOCTBIO, IEPHEHANKYIISPHON

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH Te
BpalneHus. Pemarte
CTEPEOMETPUYECKHE 3a1a4H, CBSI3AHHbBIC
C TeJaMU BpaIllCHUSs, HAXOXKJICHHUEM
oA OOKOBOM U TTOJIHOM
MOBEPXHOCTH, HOCTPOEHUEM CEUCHUIA.
Hcnonb3oBath Nnpu pernieHny 3aaad
MJIaHUMETpUudeckue (hakThl U METOIBI.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUIA.
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CrepeoMeTpuuecKre 3a/1auu

Ha J0Ka3aTeIbCTBO M BEIUMCIICHHUE,
CBSI3aHHBIEC CO C(EepOoi U MapoOM,
MIOCTPOCHUEM UX CCUCHUU
IUIOCKOCTBIO.

[IpuknamHbIe 3a/1a4n, CBSI3aHHbBIC
co cepoii U Imapom.

IToBTOpEHUE: OKPYKHOCTD

Ha IIOCKOCTH, BBEIYHCIIEHUS

B OKPY>XKHOCTH, CTaHJapTHHIE
10JTO0HSL.

Paznnunble KOMOMHALINN TEI
BpaICHUS 1 MHOTOTPAaHHUKOB.
3agauu o TeMe «Tena u MOBEPXHOCTH
BpaIeHUs»

AHanu3npoBaTh U MOJEINPOBATH

Ha SI3bIKE TE€OMETPUH PEATIbHBIE
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U UIUHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEIH,

B TOM YHCJI€ ¥ C UCTIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBath (HaKThl U METObI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
IPOBOJUTH aHAJIOTUH.

CB00OHO ONEpUPOBATH MOHITUIMU:
chepa u map, UEHTpP, pPaANYC, TUAMETP
cdepsl U mapa.

HccnenoBats B3aMMHOE pacIoIOKEHUE
chepbl U TIIOCKOCTH.

DopMyIMpOBaATH ONPEICICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOWCTBE U
pU3HAKe KacaTeJIbHON TIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
IUIOIIa U cepbl uepe3 paanyc chepsi.
Pewmate cTepeomerpuyeckue 3aauu,
CBs3aHHBIE cO c(hepoil U mapom,
HaxXO0XXJICHUEM IIIomaau cepsl u eé
yacTeill, MOCTPOCHUEM ceueHui chepsl
Y 11apa.
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AHanu3upoBaTh U MOJICIMPOBATH

HAa SI3BIKE TEOMETPUU PEAIbHBIE
CUTYyalllH, CBSI3aHHBIE C IIAPOM U
chepoti.

Pemate npocteie 3a1aun, B KOTOPBIX
(GUTypupyIOT KOMOMHALIMH TEJl
BpAILICHUSA U MHOTOTPAHHUKOB.
Hcnonp30BaTh Npu pelieHnH 3a1a4,
CBSI3aHHBIX CO chepoit U Mapom,
MJIaHUMETpUUECKUEe (DAKThI U METOJIBI.
Pemars crepeomeTpuueckue 3anauu,
CBSI3aHHBIE C TEJIAMU BpAILCHUS,
IIOCTPOCHUEM CEUCHUH TEJ BPalllCHHUS,
C KOMOMHAITUSIMU TEJI BPAILICHUS U
MHOTOTPaHHHUKOB.

[IpoBOAUTE IOTHUECKH KOPPEKTHBIE
JIOKa3aTEJIbHbIE PACCYKICHUS

MIPY PELICHUU T€OMETPUUYECKUX 3a]1a4,
CBSI3aHHBIX C MEPIIEHANKYJISIPHOCTHIO
IIJIOCKOCTEN.

AHaIM3UPOBATh U MOJEIUPOBAThH Ha
SI3bIKE TEOMETPUU PEATIbHBIC CUTYallUH,
CBSI3aHHBIC C MHOTOTPaHHUKAMU.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCMOJIb30BAHUEM
anmapara anreOpsbl
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[nomaau moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME IPSAMOTO HUITUHIPA.
[Tnomaau 60KOBOW 1 TTOJTHOM
MOBEPXHOCTH IIWIJIMH]IPA.

Brruncnenne 00bEMOB TeN

C IOMOIIBIO OMPEAETEHHOTO
unTerpana. O0bEM KoHyca.

[Tnomaau 60KOBOM U MOTHON
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIE C BBIUUCIEHUEM 00BEMOB
LIWJIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TJTOIAM IOBEPXHOCTEHN TEJL.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 006 00bEMe tapa. [Tnomans
cdepnl.

CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIEHUEM O0BEMOB
niapa, apoBOTr0 CErMEHTA, IapOBOI0
CeKTopa.

[IpuknagHbie 3a0a4u 110 TEME
«OOBEMEI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEepHI.
CoOTHOIIEHUS MEXKTY TIJIOIIAISIMHU
MMOBEPXHOCTEH M 00BEMaMU TIOTOOHBIX

CB00OIHO OnEpUpPOBATH MOHATHUSIMU:
00BEM Tena, IIONaJb HOBEPXHOCTH.
®opMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
HUIMHIpa; 00 00BEME KOHYyCA.
BriBouTh hOpMYIIBI 1J151 BHIYUCICHUS
00bEMa yCe4EHHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJIEIH,

B TOM YHCJI€ ¥ C UCTIOJIb30BAHUEM
armapara anreopsl.

3HaTh BO3MOXKHOCTHU PEIICHUS 3a/1a4
Ha IOCTPOEHHE LIUPKYJIEM U JINHEUKOH,
0 KJIACCUYECKUX HEPA3PEITUMBIX
3a/1ayax.

CB00OOHO OMIEpUPOBATH TOHIATUSIMHU:
1apOBOM CETMEHT, IIAPOBOU CIIOH,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBaHHE U BbICOTA
IIAPOBOTO CJIOS.

BriBoauTh hopMyITBI 17151 HAXOXKISHUS
00BEMOB IIAPOBOTO CETMEHTA,
[IAPOBOT'0 CEKTOPA, IIOIIAAU c(epsl.
Jloka3pIBaTh TeopeMy 00 00bEMeE 11apa.
Pemats crepeoMerprueckue 3aauu,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJL.
[Tono0OHbIE TeNla B MPOCTPAHCTBE.
N3menenune o0bpEMa npu mogoouu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BRIUHUCIIEHHEM 00BEMOB
TeJ U TJI0IIAJIeH TOBEPXHOCTEH

CETrMEHTA, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEpHI.

CpaBHMBATH U aHAIU3UPOBATH
YTBEPKICHUS C LETbIO BISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.
AHaIM3UPOBATh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUM peabHbIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
miapa, mapoBOro CETMEeHTa, IIapoBOT0
CerMeHTa, IJIOIIaAbI0 CPepHl.
CB000THO OTIEPUPOBATH OHSATHEM:
noJ00HbIE Tejla B MPOCTPAHCTBE.
Beruncnsate 00bEMBI TE C TIOMONIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemath crepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C COOTHOIICHUSIMU MEXKTY
IJIONIAJIMU TTOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TEI.
[TIpoBOAUTE JIOTHYECKH KOPPEKTHBIC
JIOKa3aTEJIbHBIE PACCYKICHUS

P PEIICHUHN T€OMETPUYECKUX 3a/1ad,
CBSI3aHHBIX C BEIYHCJICHHUEM 00BEMOB
TE€JI C TTIOMOILBIO OIPEIEIEHHOTO
HMHTETpaJla, HaX0XKJICHUEM
COOTHOILICHHS MEXY TIOIIAAsIMU
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MOBEPXHOCTEN U 00BEMAMU TI0I00HBIX
TE.

AHaIM3UpOBaTh U MOJICJINPOBATH

Ha SI3bIKE TEOMETPUU PEATIbHbBIC
CUTYalliH, CBSI3aHHbIE C 00BbEMaMU U
MTOBEPXHOCTSIMU TE,

Ha JI0Ka3aTeIbLCTBO M HA HAXO0XKJICHHUE
F€OMETPUYECKUX BEJIMUUH

JBr>xeHust

JIBIDKEHMS TTPOCTPAHCTBA.
Otob6paxeHus. [BrxkeHus u
paBeHcTBO ¢uryp. O61mue cBoiicTBa
IBWKEHUN. BUabI ABMOKEHUH:
napaJyIeIbHBINA TIEPEHOC, IICHTPaTbHas
CUMMETPHS, 3epKaJIbHAsT CHMMETPHS,
IIOBOPOT BOKPYT IMPSIMOM.
IIpeoOpazoBanms mogoous. [Ipsamas u
chepa Ditnepa.

I'eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHUS

[IprmMeHsTh paBUiia BBITIOJIHEHUS
JICUCTBUM CJIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOXECHUS BEKTOPA

HA YHCJIO MPU PEIICHUH 3a/1a4.
Haxonuts KOOpIMHATHI BEKTOPA

B JJaHHOM 0a3KCe M CTPOUTH BEKTOP
10 €r0 KOOp/IMHATAaM.

BcnomMHUTSE onipeiesieHre CKaIspHOTO
YMHOXEHUS U €T0 CBOKCTBA.
Bpraucasth ¢ MOMOIIBIO CKAIPHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEXKJy HUMU, YCTAHABIIUBATH
MEPIIEHANKYJISIPHOCTh BEKTOPOB.
AHaIM3UpoOBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonb30BaTh MpH pelIcHUH 33]1a4,
CBSI3aHHBIX C BEKTOPaMHU

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl ¥ METOJIBI.

CB00OTHO OTIEPUPOBATH MOHITHSIMH:
0TOOpaKeHHE MPOCTPAHCTBA Ha ceOs,
JIBHKCHHE MTPOCTPAHCTBA;
IIEHTPAJIbHASI, OCEBas U 3epKaTbHASL
CUMMETPHH, TapaJlIeIIbHBIN TIEPEHOC;
PaBEHCTBO U Toj1001e Puryp.
JloKa3bIBaTh YTBEPKIACHHS O TOM, YTO
IICHTpaJIbHAasl, OCeBas M 3€pPKaIbHAS
CUMMETPHH, NapaJUIEIbHBIN TEPEHOC
SIBJITFOTCS IBUKCHUSIMH. BBITTOIHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh NOHATUSIMU: TPSIMast U
cthepa Ditnepa.

Pemath reomMmerpudeckue 3aaaun

C MCIOJIb30BAaHUEM JBHKCHUU.
Hcnonb30Bath HpU pEIICHUH 3a1a4
JBUKCHHMSI IPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 06001ICHNE
U CUCTEeMAaTH3alus 3HaHUMN

17

O6o0m1aroiee NTOBTOPEHNE TOHATHH U
METOJIOB Kypca TeOMETPHUH
10-11 xaccoB, cucTeMaTHu3aIus

Pemrats crepeomerpuueckue 3agauu
Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX
OTHOIIICHUM, HAX0XKJICHUE
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3HAHUMU.

Hctopus pa3BuTHs CTEPEOMETPUU KAK
HAyKU U €€ pojib B pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM

r€OMETPUYECKUX BETUYHH (JJIHH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnons3oBath Ipu pelieHUH
CTEPEOMETPUICCKUX 3a7a4
IUTAHUMETPUYECKHUE (PaKThI

U METOJIbI.

[TpoBOIUTH TOTHIECKH KOPPEKTHBIC
JIOKa3aTeNIbHbIE PACCYKICHUS

IIPY PEIICHUH CTEPEOMETPUUECKHIX
Y TUTAHUMETPHUUYECKHX 3a]1a4.
CpaBHMBaTh U aHAIU3UPOBATH
peabHbIE CUTYaIlUU U BBISBIISATH
BO3MOKHOCTB €€ MOJEIUPOBAHUSA
Ha S3BIKE TCOMETPHH.
MonenupoBaTh pealbHyI0 CUTYaITUIO
Ha SI3bIKE TE€OMETPUU U UCCIIE0BATh
MOCTPOEHHBIE MOJIEJIH, B TOM YHCIIC
U C MCTIOJIb30BAHKEM amrapara
anreopshl.

Hcronp30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI TIPHU PEIICHUH 3a]1a4.

[Tosryyats npencTaBiIeHUE O FEOMETPUU

KaK O pa3BUBAIOILIECHCA HAYKE,
VCCIIEAYIOIIEH OKPYKAOIIUN MUD,
CBSI3aHHOW C PEAIbHBIMU O0BEKTAMH,
IIOMOTAIOLIEN PELINTD PEATIbHBIE
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KU3HEHHBIE CUTYallH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

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

MNOACHUTEJBHASA 3AIINCKA

VYyebnslii Kypc «BeposSTHOCTh M CTAaTUCTUKA» YIUIYOJEHHOTO YPOBHS SIBIISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O y4eOHOTO Kypca YriIyOJIEHHOTO YPOBHS
HAa YypOBHE cpenHero o6Omero oOpa3oBaHus. YUeOHBIM Kypc NpeaHa3Ha4YeH
s (OpMHUPOBaAHHS y OOYYAIOIIMXCSl CTATUCTUYECKOW KYJNBTYphl M MOHUMAHUS POJIH
TEOPHUH BEPOATHOCTEH KaK MaTEeMaTHYECKOrO MHCTPYMEHTA JJIsi U3yYEHHUS CIIy4YalHBIX
COOBITHH, BEIMUMH U TporieccoB. [Ipu n3yueHun Kypca oOoraiiaroTcsi mpeiCTaBlIeHUs
oOyuyaromuxcs 0 METoJax MCClIEeAOBaHU U3MEHYMBOTO MUPA, Pa3BUBACTCS TIOHUMAHUE
3HAYMMOCTU U OOIIHOCTM MAaTeMaTHYECKMX METOJIOB IMO3HAHMS KAaK HEOThEMIIEMOMN
YaCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Conep:xanue yueOHOro Kypca HallpaBJIeHO Ha 3aKpeIUIeHUE 3HAHUM, MMOJIYyYEHHBIX MpU
U3y4YEHHHU Kypca Ha YPOBHE OCHOBHOIO 0OILIero o0pa3oBaHWs, M Ha pa3BUTUE
MPEACTABICHUN O CIIy4allHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY HUMHU HAa Ba)KHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYThl M3 OKpyKarouiero mupa. B pesynbrare
y oOydyarommuxcs JOJDKHO  cOpMHUpOBAThCS  MNpPEACTaBICHHE O  HauboJsee
YHOTPEOUTENbHBIX U OOIIMX MAaTEMATUYECKUX MOJEIAX, UCHOJIB3YEMBIX JJIsl ONUCAHUS
AHTPOINOMETPUUECKUX U AEMOrpaUuecKux BEJIMYHH, IOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEPEHUSX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCA
0a3oi JI1  OCBOEHUS BEPOSTHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CHELUAINCTaM HE TOJIBKO MH)KEHEPHBIX CIELUUAJIbHOCTEM, HO TaKXe€ COLMAIBHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe HCIOJIb3YIOT anmnapar aHaiu3a 0oJbIIUX JaHHBIX. LleHTpanbHy10 4acTh y4eOHOTO
Kypca 3aHMMaeT 00CyXJeHUE 3aKOHa OOJIbIIMX 4YKCeNl — (PyHAaAMEHTaJbHOIO 3aKOHa
IPUPOJIbI, UMEIOIIET0 MaTEMaTUYECKYI0 (hOpMaTH3aIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHbBIMU LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTP M CTAaTUCTHKA» Ha YIIyOJEHHOM YpOBHE BbIACIIEHBl OCHOBHBIE
cojiepkatenbuble JTUHUU: «CiydailHble COOBITHSL U BEpOATHOCTU» W «CiydailHble
BEJIMUMHBI U 3aKOH OOJIBIINX YUCETD.

[ToMuUMO OCHOBHBIX JIMHMM B y4€OHBIN KypC BKIIFOUEHBI 3JIEMEHTHI TE€OpUH rpadoB U
TEOPUH MHOXKECTB, HEOOXOAMMBIE JJIsl TIOJHOIIEHHOTO OCBOCHHUSI MaTepuaia JaHHOTO
y4eOHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Conepxxanne nuHuM «CiydaliHble COOBITUSI U BEPOSTHOCTU» CIY’KUT OCHOBOM JUJIst
(dbopMUpOBaHUS TPEJICTABICHUNA O paclpeiesieHUN BEpOSITHOCTEH MEXIy 3HAaYCHHUSIMU
CIyYalHBIX BEJIMYMH. BaXXHYH0 4YacTb B 3TOM COJEPKATEIbHOW JIMHUM 3aHUMAECT
U3YYEHUE TE€OMETPUYECKOTO M OMHOMMAIILHOTO paclpelieIeHud W 3HAKOMCTBO C MX
HEMPEPHIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIBHBIM PACIIPEICTICHUSIMHU.
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Tembl, CBS3aHHBIE C HEMPEPHIBHBIMU CIyYalHBIMA BETUYMHAMHU M PACTIPEICTICHUSIMU,
aKIIEHTUPYIOT BHUMaHUE O0yJarOIINXCS Ha ONMMMCAHNN U U3YYEHUH CITyYalHBIX SBJICHUN
C TIOMOIIBI0  HENpephIBHBIX  (QyHKIUA. OCHOBHOE BHUMAHHE  YICISICTCS
MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIpEICIICHUSIM.

B ydeOHOM Kypce MpemaycMaTpUBAaeTCS O3HAKOMHUTEIIBHOE H3YyUEHHUE CBSI3U MEXKITY
CIIy9alilHBIMH BEJIMYMHAMH W OIKMCAaHUE 3TOH CBI3W C MOMOIIBI0 Kod(duimeHTta
KOPPEJISAINUA U €T0 BRBIOOPOYHOTO aHAJIOTa. DTH DJIEMEHTHI COJIEP)KaHUS Pa3BUBAIOT TEMY
«/Imarpammbl paccenBaHUs», U3YUCHHYIO Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs,
¥ BO MHOTOM OIUPAIOTCS HAa CBEICHUSI 3 KyPCOB anreOphbl U TEOMETPHHU.

Emé oqun snemMeHT conepikanus, KOTOPBIM MpejiaraeTcs Ha 03HAKOMUTETFHOM YPOBHE
— TOCTEAOBATEIIbHOCTh CIIYYalHBIX HE3aBHUCHMBIX COOBITHH, HACTYMAONINX B
enuHuIly BpeMeHH. (O3HAaKOMIICHHE C pachpeeleHHEeM BEpOATHOCTEW KOJIMYECTBA
TaKUX COOBITHI HOCUT Pa3BHBAIOIINN XapaKTep W SBISCTCS aKTyaJIbHBIM JI OYIyIInX
a0UTYpUEHTOB,  MOCTYMAIONIMX Ha  y4eOHBbIE  CHEIUAIBHOCTH,  CBSI3aHHBIC
C OOIIECTBEHHBIMHU HAYKaMU, TICUXOJIOTHUEH U YIIPABJICHUEM.

Ha usydyenue yuye6HOro Kypca «BeposSTHOCTh M CTAaTHCTHKA» HA YIIIyOJICHHOM ypOBHE
otBojuTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce —34 ygaca
(1 gac B HEnIEIO).

COIAEPKAHUE OBYUEHUA
10 KJIACC

['pad, cBs3ubIl rpad, myTu B rpade: Hukibl U 1enu. CTeneHs (BaJ€HTHOCTD) BEPIIUHBI.
['padwt Ha miockocTH. JlepeBbs.

CiyyaitHble SKCIIEpUMEHTHI (OMBITHI) U CIIy4ailHbIE COOBITHSA. DJIE€MEHTapHbIE COOBITUS
(ucxompl). BeposTHOCTH ciaydaitHOTO COOBITHS. BIHM30CTh YacCTOTBI M BEPOSATHOCTH
coObIThii. CiydaiiHbI€ OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTaAPHBIMU COOBITHUSIMHU.
Omnepanuu HaJ, COOBITUSIMU: TIepeceueHre, 00bEeIMHEHHUE, TPOTUBOIOJIOKHBIE COOBITHS.
Junarpammel Ditnepa. @opmyia ClI0KEHUS BEPOATHOCTEM.

VYcioBHass ~ BEPOSITHOCTb.  YMHOXKEHHUE  BEpOsITHOCTEW.  JlepeBOo  ciay4alHOro
skcniepumenTa. dopmysia nosHOW BeposTHOocTH. Popmyna baiieca. HesaBucumbie
COOBITHSI.

bunapubiii cnydaliHbld  ONBIT (MCHBITaHME), Yyclex U Heynaya. HesaBucumble
ucnbiTanug. Cepusi HE3aBUCUMBIX HMCIBITAHUN 10 mepBoro ycrexa. IlepectaHoBku u
daxropuai. Yucno coueranuit. Tpeyronsauk [lackans. ®opmyna 6unoma HeroToHa.
Cepusi He3aBUCUMBIX UcHbITaHUM bepuymnu. CrydailHblii BBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

CnydaitHass BenuunHa. PacnpeneneHue BepodTHOCTeW. Jlmarpamma pacrpeneneHusl.
Onepaunn Hajx cily4allHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YHCIIe TEOMETPUYECKOEe U OMHOMUAIBHOE.
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11 KJIACC

CoBmecTHOE pacnpelesieHHe JBYX CIy4alHbIX BenuuyuH. HeszaBucumblie ciaydaiiHble
BEJINYMHBI.

MarteMaTtnyeckoe OXUIAaHUE CIy4alHOW BenuuuHbl (pacrpeaenenus). Ilpumepsl
NPUMEHEHUsI MAaTEMaTUYECKOTO OXUAaHUs (CTpaxoBaHMe, joTepes). MareMaTtnyeckoe
OXHJlaHue OWHApHOM CIly4ailHOW BeNWYMHBL. MaTeMaTH4YecKoe OXUIAAHUE CYMMBbI
CIIy4ailHbIX BEIMYMH. MaTeMaTH4eCcKOe 05KHUIaHuE T€OMETPUIECKOr0 M ONHOMHUAIBHOTO
pacnpeneneHun.

Hucnepcusi W CTaHAAPTHOE OTKJIOHEHHE CIyYallHOW BeNWYUHBI (pacrpeeieHus).
Hucniepcust  OMHApHOM  ClOydaiHOM  BeJIWYWHBL.  MaTeMaTudeckoe  OXHUaHUe
MIPOU3BEACHUS U AUCIEPCUS CYMMbI HE3aBUCHMBIX CIyYalHBIX BeJlW4uH. Jlucniepcus u
CTaHJAPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcus u ctangapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepaBenctBo UeOniméBa. Teopema YeOwiméBa. Teopema bepuymu. 3akoH O0onbImx
yucen. BblOOpouHBIE  MeTOA — HUccieqoBaHMM. BpIOOpOUHBIE  XapaKTEPUCTUKH.
OneHnBaHNE BEPOSTHOCTU COOBITHUS MO BEIOOPOUHBIM AaHHBIM. [IpoBepka npocreimmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBHble ciydaiinpie BennuuHbL. [IprMepbl. OyHKIUSA IUIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMEpHOE pacipenesieHne U €ro CBOWCTBa. 3a1a4uu, MPUBOISIINE K
IIOKA3aTeJIbHOMY  pACIpEeleNiCHUI0.  3ajadd, [OpUBOLAIIME K  HOPMaJIbHOMY
pacrpeneneHuo. OyHKIUA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIIPEIEICHNUS,
(GyHKLHS TUIOTHOCTH BEPOSITHOCTH HOPMAJILHOTO pacnpenenaeHus. OyHKIUs TIOTHOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3amayu, MPUBOASIIME K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx cnydaiiHbix BenuduH. KoadduIMEHT IUHEHHOW KOppesiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYUH. BBIOOPOUYHBIN KOAIPGUUHUEHT KOPPENSLHH.
Paznuumne mexny NMHEHHOM CBA3BIO U IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ HAMMEHBIINX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATDBI

K konity 10 kiiacca o0yuaromniuiics HayqYuTCs:
CBOOOJTHO OIEPUPOBATH MOHATUAMH: Tpad, TUIOCKHI rpad, CBA3HBIA Trpad, MyThB
rpade, 1emb, UK, IEPEBO, CTENIEHb BEPIIUHBI, JIEPEBO CIIYYAHOTO IKCIIEPUMEHTA;
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CIYYalHBIA SKCIEPUMEHT (OTMBIT), CIIy4ailHOE
COOBITHE, 3JIEMEHTApHOE ClIy4ailHOe cOObITHE (dJEeMEHTapHBIM HCXOJ) CIy4alHOTO
OTbITA, HAXOJWTh BEPOSTHOCTH COOBITUH B OMNBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMU;
HAXOJUTh U (POPMYyJIUPOBATH COOBITHUS: TEepeceueHne, o0beUNHEHUE JaHHBIX COOBITHH,
COOBITHE, TTPOTHUBOITOJIOKHOE JAHHOMY, HMCIIOJIL30BaTh JHAarpaMMbl Dijepa,
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KOOPAMHATHYIO MPSAMYIO AJsl pEeHIeHHs 3a7ad, MOJb30BaThCS (POPMYJION CIIOKEHUS
BEPOSITHOCTEN 711 BEPOSATHOCTEN JBYX U TPEX CIIyYaHHBIX COOBITUH;

OIIEpUPOBAaTh IOHATHAMM: YCJIOBHAs BEPOATHOCTb, YMHOXEHUE BEPOATHOCTEH,
HE3aBHCHUMBIE COOBITHS, IEPEBO CIYYalHOTO 3KCIEPUMEHTAa, HAXOAUTh BEPOSTHOCTU
COOBITHI C TOMOILBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYalHOIO OMbITA, UCIOJIb30BATh
dbopMyity monHOM BeposiTHOCTH, (opmyny baiieca mpu pemieHHH 3a7ad, OMPEENaTh
HE3aBHCHUMOCTH COOBITHII 110 POpPMYJIE U MO0 OpTraHU3AIUH CITyYaHOTO HKCIIEPUMEHTA;
NPUMEHATh H3yYeHHbIE KOMOWHATOpPHBIE (DOPMYJIBI [JIs1 TEPEUUCICHUS DIEMEHTOB
MHOJKECTB, AJIEMEHTApHBIX COOBITUI CIIy4allHOTO OIbITa, PEUICHUs 3aJad 110 TEOPHH
BEPOSTHOCTEW;

cBOOO/IHO ONIEPUPOBATh NOHATUAMU: OMHAPHBINA CIIy4alHbIM ONBIT (MCHBITAHUE), YCIEX
U HEyJauda, HE3aBHUCHUMBIC HCIIBITAHUS, CEPUS HUCIBITAaHWM, HAaXOIWTh BEPOATHOCTH
COOBITHII: B CEpUU HCIBITAHUN J0 MEPBOTO yclexa, B CEPUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOZIHO  ONEpUPOBaTh MOHATHAMM: ClydailHas BEJIMYMHA, pacHpelieleHHe
BEpPOSITHOCTEW, JMarpaMma paclnpeiesieHus, OWHapHas cllydailHas BeJIWYHuHAa,
reoMeTpuYecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K konity 11 kiiacca o0yuaroniuiics HayqYuTcs:
ONEPUPOBATh TMOHSATUSIMHU: COBMECTHOE PACHpPEACIICHUE ABYX CIIy4alHbIX BEJIUYUH,
UCIIOJB30BaTh TaOJMIly COBMECTHOTO pACHpENeNeHUs] NIBYX  CIy4allHbIX BEJIMYUH
JUIS. BBIJICTICHUSI PACHpPEACIICHUS] KaXKJA0W BEJIWYUHBI, OMPEICNICHUS HE3aBUCHUMOCTH
CIIy4aliHbIX BEJIUYUH;
CBOOOTHO OMIEPUPOBATH MOHITHEM MATEMATHUYECKOTO OKHIAHMS CTy4YaiilHOW BEJTHMYHUHBI
(pactipeiesieHusi), MPUMEHATh CBOMCTBA MAaTeMAaTHMYECKOTO OXHUAAHUS MPU PEIICHUU
3a/1a4, BBIYUCISATh MATEMATUUECKOE OXKHUJIaHHME OMHOMHUAIBLHOTO U T€OMETPUUYECKOTO
pacnpeeneHuid;
CBOOOJTHO OMEPUPOBATH MOHSATUSIMHU: TUCIIEPCHS, CTAHIAPTHOE OTKIOHEHHUE CIIyYalHOU
BEITUYMHBI, TPUMEHSATH CBOMCTBA JIUCIIEPCUU CIYYaWHOUN BEIMYMHBI (pacrpesieieHus])
NPy PEIICHUH 3aJay, BBIUKUCIATh JUCHEPCUI0 W CTAHJAPTHOE OTKJIOHEHHUE
r€OMETPUYECKOT0 U OMHOMUAIILHOTO PaclpeIeiIeHH;
BBIYUCIISIT BHIOOPOYHBIC XapaKTePUCTUKUM MO JaHHOW BBIOOPKE U OILICHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHUBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTATUCTUYECKHE TUTIOTE3bI, TTOJIH3YSACh U3YUYEHHBIMU pacIipe/ieICHUSIMHU.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 kxacc
Hazpanue KommuecTBo OCHOBHBIC BHBI ICATSIHBHOCTH
pazjesna (TeMbl) 4acoB OcroBroe conepranne 00yJaroIMXCs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3HBIN rpad), IpeacTaBiIcHUe [IpencraBisiTh OOBEKTHI M CBS3H
3a/1a4M C MOMOIIBIO Tpada. MEXKTy HUMH € TTOMOIIBI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIHHBI. HAXOJIUTh ITyTH MEXKy BEPIIMHAMU
ITyTth B rpade. Llenu u HUKIBL. rpada.
I'pader Ha mtockocTu. Jlepeso BoigensaTs B rpade uenu u UKL
CIIy4aiHOrO SKCIIePUMEHTa CTpouTs 1epeBO MO ONMUCAHUIO
CIy4alHOIO OMbITa, OMUCHIBAThH
CIIy4aifHbIe COOBITHSI B TEPMHUHAX
nepeBa.
Pemarts 3agauu ¢ IOMOIIBIO
rpados
CityyaifHbI€ OTBITHI, 3 Cry4aiiHble SKCTIEPUMEHTHI (OTIBITHI) Br11€14Th ¥ ONIMCHIBATH

ClTy4aiiHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIe
coObITHs (Mcxoabl). BepostHOCTh
ciydaifHoro coObITus. BepostHoctn
COOBITHH B OIIBITAX

C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU

CilyyaiiHble COOBITHUS B CIIy4ailHOM
OIIBITE.

DopMyIMpOBaTH YCIOBUS IPOBEICHUS
CIIy4alHOTO OIBITA.

HaxoauTk BeposiTHOCTH COOBITHI

B OINBITaX C PAaBHOBO3MOXXHBIMU
3JIEMEHTAapHBIMU UCXOAaMHU
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Onepanun

Ha/l MHOXECTBaMHU

U COOBITHUSIMU.
CrnoxeHre 1 YMHOXEHHE
BEPOSATHOCTEM.

VY cioBHas BEpOSTHOCTb.
He3zaBucumblie coObITUS

[Tepeceuenue, 00beIMHEHNE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbBIE
coObITus. PopMyIia CI0KEHUS
BEPOSTHOCTEU Y CJIOBHASL BEPOSTHOCTb.
YMHOKEHNE BEPOSITHOCTEM.

dopMya yCIOBHOM BEPOATHOCTH.
dopMya IOITHON BEPOATHOCTH.
®opmyiia baiieca. HezaBucumeie
COOBITHUSA

Hcnonb30BaTh quarpaMmel Jujepa

1 BepOajpHOE OMMCAHUE COOBITHI
P BBITIOJIHEHUU ONepaui

HaJT COOBITHSIMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUI 1O MEpPE HACTYTLICHUS
JIPYTUX COOBITUI B CIIy4ailHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C HCTOJIb30BAaHHUEM JIEPEBA CIIy4alHOTO
ombITa, (POPMYJIT CIIOKESHUS

Y YMHOKEHUS BEPOSTHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomM0OuHaTtopHoe npaBuiio yMHOKEHUS.
[TepectanoBku u akropuan. Yucno
couetanui. Tpeyronbauk [lackans.
®opmyna 6unoma HeioToHa

@opMyIMpOBaTh U JOKA3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcnonb3o0BaTh MpaBUiIo YMHOXKEHHS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
3JIEeMEHTAPHBIX COOBITUI B CITy4ailHOM
OTIBITE.

[Tonb3oBatbes popmyiioi u
TpeyronbHukoM Ilackans

JUTSL ONIPENIENICHUS YHCIIa COYETAaHU M.
[Ipumensarts Gpopmyiry OuHOMA
Hprorona s mpeoOpazoBaHus
BBIPAKEHUU
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Cepuu ocieg0BaTEIbHbIX
vucnbiTanui. Mcribrranus
bepnyiu.

Cry4aiiHblil BEIOOD

U3 KOHEYHOW COBOKYITHOCTH

bunapHbIi City4aliHbINA ONIBIT
(ucnpITaHuE), yCIeX U Hey lava.
He3zaBucumeble ucnbITaHus.
Cepust HE3aBUCUMBIX UCTIBITAHUI
1o nepporo ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin.
Ciy4daiiHblii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

[IpakTnueckas pabota

C UCTIOJIb30BaHUEM AIIEKTPOHHBIX
Ta0JIHII

Pa36uBaTh ClI0KHBIE IKCIIEPUMEHTHI
Ha OT/EJIbHBIE UCTIIBITAHUS.

Pemars 3a1aun Ha mouck
BEPOSTHOCTEH COOBITHH B cepuu
UCIIBITAHU JI0 TIEPBOTO yCIexa u

B CepUsX uclbITaHuK bepHyium,

a TAK¥K€ B OIBITaX CO CIIyYalHbIM
BBIOOPOM M3 KOHEYHOM COBOKYITHOCTHU
C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
¢dakToB U popmyJ1, B TOM UKCIIE B XOJIE
IPAKTUYECKON pabOThI C TPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI

CityyaiiHble BETUYMHBI
U pacrpeaesneHus

14

Cryuaitnas BennunHa. Pactipennenenne
BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumeps! pactipenenenuii. bunapuas
CllyyalHas Belm4yuHa. ['eomerpuueckoe
pacn-penenenue. buHoMuaabHOE
pacnpeaenenue. MaremMatuyeckoe
0XKHWJIAHWE CIIYYANHOW BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
Cly4alHbIX BenuunH. HezaBucrumble
ciay4daiiHble BeTuuuHbl. CBOKCTBA
MAaTEMATUYECKOTO OKUJAHHUS.

OcBauBarh NOHATHUSA: CIIydaiiHas
BEJIMUMHA, pacrpezesieHue, Tabauna
pacripenenesus, 1uarpaMmma
pacrpeeneHus.

Haxonute 3HaueHus1 CyMMBI 1
IIPOU3BENACHUS CIyYaHBIX BEJINYMH.
Crtpouts OMHapHBIE pacTpeaeIeHUs
10 OTIMCAHUIO COOBITUI B CITy4alHbIX
onbiTax. CTpOUTH U pacno3HaBaTh
reOMETPUUYECKOE U OMHOMUAIIBHOE
pacupeneseHusl.

Pemars 3a1aum Ha BeIYMCIIEHNE
MaTEeMaTH4YECKOrO OKUIAHUS.
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MareMatuyeckoe oKuaHue OMHapHOU
CIIy4allHOW BEJIMYUHBI.
MareMaTuyeckoe 0XKUJaHNE
reOMETPUYECKOTO U OMHOMHAIILHOTO
pactpenenenui. Jlucnepcus u
CTaHAApTHOE OTKJIOHEHME. Jlucnepcus
OMHapHOU CiTyyallHOW BEJIMYKHBI.
CBOMCTBA TUCTIEPCHU.
MaremaTu4yeckoe 0OXKUJaHue
IIPOU3BEACHUS U JUCIIEPCUS CYMMBI
HE3aBUCHMBIX CIIyYalHbIX BEIUYHH.
Jucnepcusi OMHOMHUATIBHOTO
pacnpeneneHusl.

[IpakTuueckas padora

C HCTIOJIb30BAHUEM SJIEKTPOHHBIX
Ta0JIHII

CTpouTh COBMECTHBIE PACIIPENIEIICHU.
N3ydars cBOMCTBAa MATEMATHIECKOTO
OKHJIaHUS.

Pemate 3a1aun ¢ noMOIIbIO
W3YUYCHHBIX CBOMCTB.

1o u3yueHHbIM popMyIamM HaXOIUTh
MaTEeMaTHYECKHUE OKUTaHUS
CIIy4alHBIX BEJIMYMH, UMEIOLIUX
reOMeTpUYECKOe U OMHOMHUATIBHOE
pacrpeaeneHus

OcBauBaTh NOHSTHS: AUCIIEPCHUS,
CTaHJAaPTHOE OTKJIOHEHUE CITy4alHON
BEJINYMHBI.

Haxonuts nucrniepcuto

IO paclpeeIeCHUIO.

N3yyaTh cBOMCTBA IUCIIEPCHH.

1o n3yuyeHHbIM QopMysiaM HAXOAUTh
JUCIIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YHACIIE B XO€E
MPAKTUYECKON PabOTHI

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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11 KUIIACC

Ha3zBanue KosmuecTBo OcHOBHBIE BUJIBI ACATEIILHOCTH
OcHOBHOE coziepKaHue
paznena (TeMbl) 4acoB 00yUarommxcs
3aKoH OOJIBIINX YKCET 3) HepasenctBo Uebrniména. Teopema Pa3bupats qoka3zarenbCcTBa TEOPEM.

Yeonimépa. Teopema bepnysu.
3akoH OonbIIKX yncesn. BeiOopouHsIii
METOJI UCCIIEAOBAHUM.

[Ipaktrueckas padbota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuIL

OcBauBath BEIOOPOYHBIA METO/T
HCCJICIOBAHUI, B TOM YHCJIE B XOJI€
MPaKTHYECKON paboThI

DJeMEeHThl MATEMATHUYECKON
CTATUCTUKH

I'enepasibHass COBOKYIIHOCTD U
ciy4aitHasi BBIOOpKa. 3HAKOMCTBO

C BEIOOPOYHBIMU XapaAKTEPUCTUKAMHU.
OneHka cpegHero U JUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C IOMOLUIBIO BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEH COOBITUI TIO BBIOOPKE.
Cratuctuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOWCTB U3YyUYEHHBIX PACOPEACIECHUN.
[IpakTrueckas padbora

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHATHS: T€HEPATbHAS
COBOKYITHOCTb, BEIOOPKA, BLIOOPOYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU M HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTHYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITUH U
MIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUIECKOM
paboThI
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HenpepriBHbIE ciiydaiiHble
BEJIMYMHBI (pacrpeneneHus),
[IOKAa3aTeJIbHOE U
HOPMAJIBHOE pacIpeielIeHUs

[IprMepbl HENPEPBIBHBIX CIIyYaWHbBIX
BeJIn4rH. OyHKIUS ITIOTHOCTH
BEpOSATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anay,
IPUBOSIINX K ITOKA3aTEIILHOMY

Y K HOPMaJIbBHOMY PacIpeICICHUSIM.
@yHKIMS UIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIBHOIO PACTIPEAECIICHUS.
@yHKIMS INIOTHOCTH BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEIAEICHUS

3HAKOMHTHCS TTOHSATHSAMU:
HEMpPEpbIBHAA CITyYalHasl BEJINUYHNHA,
HETIPEPHIBHOE PacCIpe/IesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTk BeposSTHOCTH COOBITHI
10 JAaHHON (QyHKUIUU

IIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpPEICIICHUE,
HOPMAJIBHOE pacipeeICHUE.
BriaensaTh Mo onucaHuio ciiy4yaiHbIe
BEJIMYMHBI, PaCIIPEICIICHHBIE

IO TTIOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MOKA3aTEIIbHOMY
pacIpeieIEHUIO U K HOPMAJIbHOMY
pacupeacaeHuIo

Pacrnipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIICH

K pacupeaenenuro [lyaccona.
[IpakTrueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpiaensaTe o onucaHuio Ciry4aiHoro
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE

1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
MPaAKTUYECKON pabOThI C MPUMEHEHUEM
CTaHJIAPTHBIX (PYHKIIMMI 3JIEKTPOHHBIX
Ta0IUI]

79




CBs13b MEXy CITy4allHBIMU
BEJINYNHAMU

KoBapuanus 1Byx Ciay4alHbIX
BennurH. Koaduiment koppesium.
CoBMecTHBIE HAOIIOEHUS IBYX
BeJIMurH. Be10opouHsbIit Ko puimeHt
Koppemsiiuu. Pasnuune mexny
JIMHEWHOW CBS3BIO U IPUYNHHO-
CJIIEICTBEHHOU CB:3b10. JInHEHHAs
perpeccust. [Ipaktuueckas pabora

C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
Ta0IHI

OcBauBaTh NOHATHUSA: KOBapHALIUS,
KOA(POUITUEHT KOPPEISIILIIU, JINHEHHAS
3aBUCHUMOCTb.

OneHnBaTh XapakTep CBA3H MEXKIY
CIIy4alHBIMHU BEIMYMHAMHU, UCXO/IS
U3 TIPUPOJIBI JAHHBIX U BBIYUCICHHBIX
XapaKTePUCTHK.

Hcnonb30BaTh quarpamMmmsl
pacceuBaHus ISl U300paKeHHS
COBMECTHOTO pacCEeMBaHUs

JaHHbIX.

Haxonuts koapduiuentsl ocu
JyarpamMmbl, B TOM YHCJIE B XOJ€
IPAKTHYECKON pabOThI C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI

O0001EeHE U
cucTeMaTH3alus 3HaHUI

11

[IpencraBieHre JaHHBIX C IOMOILBIO
TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH C TpUMeHeHrueM (popmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma Jiliiepa), ciydaiiHble

[ToBTOPATH U3yYEHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUU
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BEJIMYMHBI U pacIipe/iesICHuUs,
MaTeMaTUYeCKOe OKUJIaHue
CIIy4allHOW BEJIWYWHBI

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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