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HOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo mMaTemaTuke yriayOJaEHHOTO ypOBHS IJisl OOy4arommxcs Ha
ypOBHE cpeaHero oliero oopaszoBanus paszpadorana Ha ocHoBe OI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpPeOOBaHWH,  TPEABABIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanusi mporpaMMbl 10 MaTeMaTHKE OOECIEYMBACT OBJIAJICHUE KITFOUCBBIMH
KOMITETEHITUSIMH, COCTABIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, [IEIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIONIUXCS.

B nmporpamme 1o mMaremaTwke y4YTE€Hbl WJI€W M ToyiokeHus «KoHuenmuu
pa3BuUTHA MareMmaTudeckoro oOpazoBanus B Poccuiickoit ®enepanuu». B
COOTBETCTBHUM C HAa3BAHUEM KOHIIEIIIUA MAaTeMAaTHYECKOE 0Opa3oBaHHUE JOIKHO, B
YaCTHOCTH, pellaTh 3ajJady oOecleyeHuss HeoOXOAMMOro CTpaHe 4Yucia
oOydJaromuxcs, MaTreMaTH4yeckas TIOJArOTOBKAa KOTOPBIX JOCTaTOYHA  JJIst
OPOJIOJDKEHUST  Oo0pa3oBaHUs 1O  Pa3JIMUYHBIM  HANpaBJICHUSIM,  BKJIIOUas
npernojaBaHue MaTeMaTHUKHU, MaTeMaTHYEeCKWE HCCleIoBaHus, paboTy B cdepe
MH(GOPMAIIMOHHBIX TEXHOJOTUH M JPYruX, a Takke obOecreueHus I KaKIoro
oOy4Jaromerocss BO3MOXXHOCTH JIOCTHKEHHS MaTeMaTHYeCKOW TOJATOTOBKH B
COOTBETCTBHM C HEOOXOJMMBIM €My ypoBHeM. MIMEHHO Ha pelieHue 3TUX 3a]ad
HaIleJIeHa MporpaMMa Mo MaTeMaTHKe yriayOaéHHOTro YpOBHSI.

B osmoxy nuudpoBoit TpaHchopmarmu  Bcex cdep  UEIOBEUECCKOUH
JESTEIHbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3
XOpoIIed MaTeMaTUYECKON MOJATOTOBKU. JTO O0YCIOBICHO TE€M, YTO B HAIU JHU
pPacTET YMCIO CHEIMAIBHOCTEH, CBA3AHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHHEM
MaTEeMaTHKHU: U B chpepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHICCKUX 00IaCTSX,
U Jaxe B TymMaHuTapHbix cepax. Takum oOpaszom, Kpyr oOydaromuxcs, s
KOTOPhIX MaTeMaThKa CTAHOBUTCA 3HAUYMMBIM TpPEeaMETOM, (PyHIaMEHTOM
oOpa3oBaHusA, CYIIECTBEHHO pacHiipserci. B Hero BXOOAT HE TOJBKO
oOydaromuecs, TUIAHUPYIONINE 3aHUMATbCSI TBOPYECKOM M HCCIIEOBATEIBCKON
paboToii B 00s1acTh MaTeMaTUKH, WHHOPMATHKHU, GU3HKH, SKOHOMUKH U B APYTHUX
00JacTsaX, HO M Te, KOMy MaTeMaTHUKa HYXHa JJIS UCIIOh30BAHUS B MPOPECCUIX,
HE CBS3aHHBIX HEMOCPEICTBEHHO C HEW.

[TpuknagHas 3HAYUMOCTH MAaTEMATHKNA 00YCIIOBJICHA TEM, YTO €€ MPEeIMETOM
ABJISIIOTCST  (PyHAAMEHTAJbHbIE CTPYKTYPhl HAILIETO MHUpa: NPOCTPAHCTBEHHBIE
GopMbl M KOJUYECTBEHHbIC OTHOUIEHHUS, (YHKIHOHAJIbHBIE 3aBUCUMOCTH H



KaTeropuu HEOIPEIECIEHHOCTH, oT IIPOCTEUILINX, yCBaUBaeMBIX B
HEIMOCPEJCTBEHHOM ONBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX IS
pPa3BUTHA HAYYHBIX U TEXHOJIOTHYECKUX HJIEH. be3 KOHKPETHBIX MaTeMATHYECKUX
3HAHUM 3aTPYJHEHO ITOHMMAHWE NPUHUMWIIOB YCTPOMCTBA M MCIHOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCHOPUITHE M  HMHTEpIpETalus pa3HOOOpa3HOi
COLIMAJIbHOM, SKOHOMHUYECKOHM, MONUTUYECKOH HHPopManuu, Manodh@exkTuBHa
IIOBCEIHEBHASL  MPAKTUYECKAsT  JEATEIbHOCTb. Bo  wmuHorux  cdepax
npo(ecCUOHaNBHON NIeATETbHOCTH TPEOYIOTCS YMEHHUSI BBINOJHATH PACUETHI,
COCTaBJIAITh AJITOPUTMBI, NPUMEHITh (HOPMYIbl, MPOBOJUTH TI'E€OMETPUUYECKUE
U3MEpEHUsT M TIOCTPOCHMs, YMUTaTh, 0OpabaThiBaTh, HNHTEPIPETUPOBATH MU
Npe/ICTaBIATh UHPOpPMALMIO B BUJE TAONHI], 1UarpaMM U TpadukoB, TOHUMATH
BEPOSATHOCTHBIN XapakTep CIy4alHbIX COOBITHM.

OnHOBpEeMEHHO C pacmupeHueM cdep TNpUMEHEHUsT MaTeMaTUKU B
COBPEMEHHOM 00I11ecTBEe BCE 00Jiee BaXKHBIM CTAHOBUTCS MAaTEMAaTUUYCCKUU CTHIIb
MBIIJICHUS, TPOSIBISIONIMNACS B OMNPEICIEHHBIX YMCTBEHHBIX HaBblkax. B
MpoIECCe M3YYEHUs] MAaTEeMaTHKH B apceHal NPUEMOB U METOJOB MBIIIJICHUS
YeJIOBeKa EeCTECTBEHHBIM 00pa3oM  BKIIIOYAIOTCS HWHIAYKIHMS U JICAYKIIHS,
0000I1IeHne ¥ KOHKpeTH3allus, aHallu3 MW CHUHTE3, Kilaccupukauus Hu
cuctemaTtusauus, adOctparupoBaHue u aHajmorusa. OOBEKTH MaTEeMaTUYECKUX
YMO3aKJIIOUEHUW, TMpaBWIa MX KOHCTPYHUPOBAHUSA PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHM, CIOCOOCTBYIOT BBIPaOOTKE yMEHHs (OPMYIUPOBATH,
00OCHOBBIBaTh U JOKA3bIBATh CYXKICHUS, TEM CaMbIM (POPMHUPYIOT JTOTUYECKUM
CTWJIb MBIIIUICHUS. Beayias posib MpUHAIICKUT MaTeMaTuke B (HOPMUPOBAHHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCIHUTAHUU YMEHUH J1€MCTBOBATH
0 3aJaHHBIM aJIropuTMaM, COBEPIIEHCTBOBATh HM3BECTHHIE M KOHCTPYHUPOBATH
HOBBIe. B mpoliecce pemieHus 3amad — OCHOBBI IS OpraHu3alvi  y4eOHOM
NEATENIbHOCTA Ha YPOKaX MATEMAaTHKH — Pa3BUBAIOTCS TBOpPUYECKAas M NMPUKIaAHAA
CTOPOHBI MBILLICHUS.

OOyuenue maTtemaTHKe AA€T BO3MOXKHOCTh Pa3BUBATh y OO0OYyUYaAIOIIUXCS
TOYHYIO, PAllMOHAIbHYI0O W MHGOPMATHBHYIO pedb, YMEHHE OTOMpaTh Hawmbosee
MOIXOIAIINE SI3BIKOBBIC, CHMBOJIMYECKHUE, TPAQUIECKUE CPEICTBA IS BBIPAKCHUS
CYKJIEHUW U HarJISITHOTO UX MPEACTABICHUS.

HeoOxomumpIM ~ KOMITOHEHTOM  OOIIEH  KyJabTyphl B  COBPEMEHHOM
TOJIKOBAHUM  SIBJISIETCA ~ OoOmlee  3HAKOMCTBO €  METOJaMU  [O3HAHUs
NEUCTBUTEIIBHOCTH, IPEICTABIECHUE O MPEAMETE W METOJI€ MAaTEMAaTHUKH, €ro
OTJIMYUAX OT METOJOB €CTECTBEHHBIX M T'YMAaHUTApHBIX HAyK, 00 OCOOEHHOCTSX
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NPUMEHEHUSI MaTeMAaTUKH ISl PEHICHHUsS HAYYHBIX M MPHUKIAIHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTH4YEeCKOe 00pa30BaHHE BHOCHT CBOM BKJIaJd B (hOPMHUPOBAHHE
o011eit KyJabTypbl YyeJIOBeKa.

WN3yuyenue MareMaTWKud CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO
YEJIOBEKA, MOHMMAHUIO KPAacOThl M M3AIIECTBA MAaTEMATHYECKUX PaCCyKICHUM,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOEHUIO UJEU CUMMETPHH.

[IpuopureTHpiMu LensiMu oOydeHuss maremaruke B 10-11 kiaccax Ha
yIi1yOJIEHHOM YPOBHE IIPOAOKAIOT OCTaBaThCS:

dbopMHUpOBaHUE  LEHTPAJIBHBIX  MaTeMaTHYECKUX  MOHATHH  (4YucIo,
BEJIMYMHA, TeoMeTpuueckass (Qurypa, IepeMeHHasi, BEpOSATHOCTb, (YHKIIHMS,
IPOU3BOJHAS, UHTETpan), o0ecreunBaommux MIPEEMCTBEHHOCTD U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00YyUaIOIUXCS;

MOoJIBe/ICHHE 00yYarouIuxcsi Ha JOCTYIMHOM JUIsli HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSA3M MAaTEMAaTHUKH U OKPYKAIOLIETO MUpa, MOHMMAHUIO MATEMATUKH KakK
4acTH 00IIeH KyJIbTyphl 4YeTOBEYECTRA;

Pa3BUTUC MHTCIUICKTYAJIIBHBIX WU TBOPYCCKHX crocoOHoCTEH 06yqa}0umxc;1,
I03HABATEJIbHOM AKTUBHOCTH, HCCIICOOBATCIIBCKUX YMGHHﬁ, KPUTHUYHOCTH
MBIIUJICHUA, MHTCPCCA K U3YUYCHHUIO MATCMATUKH,

dbopmupoBanue GHyHKIUOHATHLHOM MAaTeMAaTHUYECKOW TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHUYECKUE ACHEKThl B PEAJbHBIX >KU3HEHHBIX CUTYyalUSX U
Opy U3YYCHUH JPYTUX YUeOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTEeMaTHKA M CO3/1aBaTh
MaTE€MAaTHYECKUE MOJIENIU, MIPUMEHSATh OCBOECHHBI MAaTeMaTUUYECKUIl ammapar AJis
pEeLICHUsT NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJa4, UHTEPIPETUPOBATh U OLICHUBATH
[IOJIy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHMSIMM cojiepkaHusi matematuku B 10-11 kiaccax
yrayOn€HHOTO ypOBHA  SBISIIOTCA: «YWcrma W BBIYHCICHUS», «Anredpay
(«Anrebpanveckue BbIpaXKEHHUS», «YpaBHEHHST U HepaBeHCTBa»), «Hauana
MaTreMaTtudeckoro anammsay, «l'eomerpus» («l'eomerpuueckue QUrypsl m ux
cBolcTBay, «l/3MepeHHe TeOMETPpUYECKUX BEIUYMH»), «BeposiTHOCTH U
CTaTUCTHKaY». JlaHHbIE JTUHUU Pa3BUBAIOTCS MapajliesIbHO, KaXaasi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOW, OJJHAKO HE HE3aBUCHMO OJIHA OT APYroil, a B TECHOM
KOHTakTe W B3aumojeiictBuu. Kpome »3Toro, ux oObeAMHSIET JOruyeckas

coCTaBiromas, TpaauOUOHHO IIPUCYyINAsA MATCMATHKC KW IIPOHU3bIBAIOIIAA BCC
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MaTeMaTu4eckue Kypchl W cojiepkaTeibHble JUHUH. CQPopMynHpOBaHHOE BO
OI'OC COO TpeboBaHME «YMEHHE OIEPUPOBATH MOHATHSIMH: ONpEIECICHHE,
akcuoma, TeopeMa, CIEACTBHE, CBOICTBO, MpPHU3HAK, JOKAa3aTeJIbCTBO,
paBHOCWIbHbIE  (POPMYJIHPOBKH, YMeHHE (OpMYIHpOBaTH OOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEP)KJIEHUE, TPUBOJUTH TPUMEPHl U  KOHTPIPHUMEDHI,
MCIIOJI30BaTh METOJI MaTeMaTH4eCKOW WHAYKIMH, MPOBOAUTH JOKa3aTeJIbHbIE
paccyKIeHusi MpH PELICHUU 3a4ad, OLEHUBATh JIOTUYECKYIO MPAaBUIBLHOCTh
pacCcyKIeHU» OTHOCUTCA KO BCEM YYEOHBIM KypcaM, a (OpMHpPOBaHUE
JIOTUYECKUX YMEHUW pacrlpenensieTcss Mo BceM rojaM oO0y4yeHuss Ha YpOBHE
CpeaHero oo011ero 0opa3oBaHus.

B coorBerctBHu ¢ PI'OC COO wmareMmaTHKa SBJISICTCS 00S3aTEIBLHBIM
OpeIMETOM Ha JaHHOM YpoBHEe oOpa3oBaHus. Hacrtosmieidl mporpammoit mo
MaTeMaTHKe TpeaycMaTpUBaeTCsl U3ydeHue yueOHoro npeamera «MaremaTukay B
paMKkax Tpé€X y4ueOHBIX KypcoB: «AnreOpa M Haudaja MaTeMaTHYECKOIO aHAJIU3ay,
«I"'eomeTpusi», «BepoATHOCTH U cTathucTUKa». DopMHUpOBaHHE JIOTHYECKUX
YMEHUN OCYIIECTBIISCTCS HA MPOTSKEHUU BCEX JIET 00yUeHHUs Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, a SJEMEHTHl JIOTUKH BKJIIOUAIOTCS B COJCP)KAHHE BCEX
HA3BaHHBIX BBIIIC YUEOHBIX KYPCOB.

OO01iee KOTUYECTBO YacOB, HAMPABIEHHBIX HAa U3YYEHUE MaTeMaTHKUA Ha
yrayosieHHoM ypoBHe — 544: B 10 kimacce — 272 yaca (8 yacoB B Hefeno), B 11
Kiacce — 272 yaca (8 4acoB B HEJIEINIO).

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaHcKOro BOCTIMTaHUS: CPOPMUPOBAHHOCTH TPAKTAHCKON TO3UIIUU
00y4Jaromnierocsi Kak akTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHUKCKOTO OOIIECTBa,
MPEACTaBICHHEe O MAaTEMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PAa3TUYHBIX
CTPYKTYp, SBICHHI, NpOUEIyp TIpa)kAaHCKOro oOmiectBa (BbIOOPHI, OMPOCHl U
IpYyroe), yMEHHWE B3aUMOJEHUCTBOBaTh C COLMAIBHBIMH HWHCTHUTYTaMH B
COOTBETCTBUHU C UX (DYHKIUAMHU U Ha3HAUCHUEM;

2) [aTpUOTHYECKOTO0 BOCHHUTAHUSA: COOPMUPOBAHHOCTH POCCHUICKOMN
rpaXXJaHCKOM UAEHTUYHOCTH, YBAXKEHHUS K MPOLIJIOMY U HACTOSILIEMY POCCUHUCKON
MAaTEMAaTHKH, IECHHOCTHOE OTHOILICHUE K JOCTHKEHUSIM POCCHICKUX MAaT€MaTUKOB



U POCCUMCKOW MAaTEMaTHUYECKOM IIKOJbI, HCIOJB30BAHUE OTUX JOCTHKECHUU B
JIPYTUX HayKax, TEXHOJOTHX, chepax SKOHOMUKH,

3) yXOBHO-HPABCTBEHHOTO BOCHHUTAHUSA: OCO3HAHHE JYyXOBHBIX IIEHHOCTEH
poccHiicKkoro Hapojia, cpOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO
MOBEJICHUSI, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHUM HAyKu W
JEeSATENbHOCTBIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIa/1a B MOCTPOECHUE YCTONYMBOTO

Oyayuiero;

4) 5CTEeTUYECKOr0 BOCIIUTAHUS: DCTETUUECKOE OTHOLIEHUE K MUY, BKIIIOUas
ACTETUKY MAaTEMaTUYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pelICHUH,
paccyXIeHul, BOCIPUMMUYHUBOCTh K MATEMAaTUYECKHUM ACTIEKTaM Pa3IN4HbIX BUIOB
HCKYCCTBA;

5) ¢usnueckoro BOCHUTAHUS: CHOPMUPOBAHHOCTH YMEHUS MPUMEHSTh
MaTeMaTUYeCKUE 3HAaHMUA B MHTEpEcax 370pOBOT0 M 0e30macHoOro odpasa KHU3HHU,
OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/0pOBbIO  (340pOBOE IHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTbB), (DU3MUECKOE COBEPUICHCTBOBAHME IPU 3aHATHSIX CIIOPTUBHO-
0370POBUTENBHON J€ATEIbHOCTBIO;

6) TPYIOBOTO BOCIHTAHUS: TOTOBHOCTh K TPYdy, OCO3HAHHWE IEHHOCTH
TPYAOIIOOHS, MHTEPEC K pa3IuIHBIM chepam MpodecCHOHATBLHONW NeaTeIbHOCTH,
CBSI3aHHBIM C MaTeMAaTHUKOHN U e€ MPUIOKCHUSIMH, YMCHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KMU3HEHHBIC IJIAHBI,
FOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHIO U
caMO00Opa30BaHUIO HA MPOTSHKCHWH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
yYaCTHIO B PEUICHUH MMPAKTUICCKHUX 3a]]a4 MaTeMaTHUECKON HAIIPaBICHHOCTH,

7) DKOJOTMYECKOTO BOCHHUTaHUS: CHOPMUPOBAHHOCTH HSKOJOTUYECKOU
KyJbTypbl, NOHUMAHHUE BIHUSHUS COIMAJbHOIKOHOMUYECKUX TMPOIECCOB Ha
COCTOSIHUE TIPUPOJHON U COIMAIBHON Cpeabl, OCO3HAHHUE TII00AIBHOT0O XapaKTepa
AKOJIOTUYECKUX MPOOJIEM, OPUEHTALM HA MPUMEHEHHE MATEeMaTUYECKUX 3HAHUUN
JUISL pellieHusl 3a7a4 B 00JIACTH OKPYKaIoIIe cpefibl, MIIaHUPOBAHUE TTOCTYNKOB U
OLICHKHU MX BO3MOKHBIX MOCJIEACTBUN JIJISl OKPY>KAIOLIENH CPeIbl;

8) IEHHOCTH HAyYHOTO TO3HAHUSA: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOILIECTBEHHOM

IIPAaKTUKH, ITOHHMAaHHC MaTEeMaTHYECKOM HAayYKH Kak C(I)epbl YeJI0BEUYECKOMU
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NEATEIIbHOCTH, HTAIlOB €€ Pa3BUTHsS U 3HAYMMOCTH IS PA3BUTUS LIMBUIIM3ALUHY,
OBJIQJICHUE A3BIKOM MAaTEMAaTHKH W MATEMATHYECKOM KYJIbTYpPOW KaK CpPEICTBOM
IIO3HAHUS MHpPA, TOTOBHOCTH OCYLIECTBIATH NMPOEKTHYI0 M HCCIEAOBATENBCKYIO
NEATENIbHOCTh NHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynapTaTe wu3ydeHHS MaTEeMaTHKM Ha YypPOBHE CPEAHETO OOIIero
oOpazoBanuss y oOyuaromierocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAJIbHBIC yYeOHBIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JCUCTBUSA, PETYISATUBHBIC YHHUBEpPCAJIbHbIC Yy4YeOHBIC JECHCTBHS, COBMECTHAs
JeSITebHOCTb.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eCTBUSA:

BBISIBIIATH U XaPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKUM MATEMaTUYECKUX
OOBEKTOB, TMOHATHI, OTHOUIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpe/IeNICHUs TIOHATHH, yCTaHABIMBATh CYILIECTBEHHBIN NMPU3HAK KIaCCU(PUKALUY,
OCHOBaHMs /17151 000OLIECHUS U CPaBHEHMsI, KPUTEPUHU IIPOBOIMMOTO aHAIN3a;

BOCIpUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHHS:
yTBEpIUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHNE, YCIOBHBIE;

BBISIBJISITD MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U u
npoTuBOpeunst B (pakTax, MaHHBIX, HAOJIOJCHUSX U YTBEPXKICHUSX, MpeaaraTh
KPUTEPUU ISl BBISIBJICHHS] 3aKOHOMEPHOCTENW U IIPOTUBOPEYMI;

JleJ1aTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
VHAYKTUBHBIX YMO3aKJIIOUYCHUM, YMO3AKJIIOYEHHH 110 aHAJIOTUMU; IPOBOJUTH
CaMOCTOSITEIbHO JOKa3aTEIbCTBA MATEMATHUYECKUX YTBEPKACHUU (MpsSMbIE U OT
MPOTHUBHOIO),  BBICTpauWBaTh  apryMEHTAlMIO, [PUBOJUTH  IMPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHS U BHIBOJIBI;

BBIOMpaTh CMOCO0 pemieHus yd4eOHOW 3amadu  (CpaBHUBATh HECKOIBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee TMOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBnble ucciienoBareabCcKue 1eCTBUA:



MCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKHM HMHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

ITPOBOAUTDH CaMOCTOATCIIBbHO CHJ'IaHI/IPOBaHHHﬁ OKCIICPUMCHT,
HCCIICAJOBAHNUC II0 YCTAHOBJICHHIO 0COOCHHOCTEH MaTEeMaTHYCCKOTO 06T>GKTa,
SIBJICHUA, IPOLECCAa, BBIABICHUIO 3aBUCUMOCTEU MCKIY 06’beKTaMI/I, SABJICHUSMU,
ImponeccaMu;

CaMOCTOSITeIbHO (PopMynupoBaTh 00OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

IMPOTHO3UPOBATH BO3MOJKXHOC PA3BUTHUC TIPOLCCCA, a TaAKKC BbIABUT'ATH
MMPCAITOJIOKCHUSA O €TI0 Pa3BUTHH B HOBBIX YCJIOBHAX.

Pab6ora ¢ undgopmanmeii:

BBIABJIATH ,IIG(I)I/IHI/ITLI I/IH(i)OpMaHI/II/I, JaHHBIX, H€O6XO,III/IMI>IX JJIs1 OTBCTaA Ha
BOIIPOC U OJIA PCIICHUA 3aa4UN,

BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PAa3jIUYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHQPOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

CTPYKTYpPUpPOBaTh MHPOPMAIINIO, MPEACTABIATE €€ B Pa3IUYHBIX (hopMax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OIICHUBATh HagEKHOCTD nHpopMaru 10 CaMOCTOSTEJILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHHUMATHh ¥ (POPMYJIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBHUSIMU
U UEeIsIMU OOIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOI TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PELICHUS 3a]a4H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTaT;

B X0J/ie 00CYXXJE€HHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBaTh WJCH, HAIEJICHHbIE Ha TOUCK
pEILICHUs, COMOCTAaBIAThH CBOU CYXACHUS C CYXICHHSIMH APYTMX YYaCTHHKOB



nuanora, oOHapyKHBaTh pa3IM4Me U CXOJCTBO TMO3UIUNA, B KOPPEKTHOU dopme
(opMynHpOBaTh Pa3HOTIACHUS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PEUICHUS 3a1a4H, DKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOATENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajay
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PeryisiTuBHBIE YHUBEPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

COCTaBIIATH IUIaH, AJITOPUTM PEIICHUS 3aJlauM, BEIOUpATh CIIOCOO pelIeHus ¢
y4€TOM HMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUH ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPOJIb:

BJIaCTh HaBbIKaMH MMO3HABATEJILHOM pe(i)J'IGKCI/II/I KaK OCO3HaHHuA
COBCpIIACMBIX ﬂCﬁCTBHﬁ U MBICIIUTCIIBHBIX IMPOHCCCOB, UX PC3YJIbTATOB, BJIIAACTDH
crocooamu CaMOIIPpOBCPKH, CAMOKOHTPOJIA IIpoHecCa MU pPEe3yJjibTaTa PCUHICHUMA
MaTeMaTU4YeCKOM 3aa4uiu,

npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOBHUKHYTH IIPHU PCIICHUU 3ada4U,
BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTh HAa OCHOBC HOBBLIX O6CT05ITGJILCTB, JaHHBIX,
HaﬁIIGHHI)IX OI]II/I6OK, BBISIBJICHHBIX TPYﬂHOCTGﬁ;

OLICHWBAaTh COOTBETCTBHE pe3ylbTaTa IEIH M YCJIOBHSIM, OOBSICHATH
NPUYUHBI JTOCTYDKEHUS WIIM HEIOCTHXKEHUS PE3yIIbTaTOB JEATEIHbHOCTH, HAXOIUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbLHOCTD:

IIOHMMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW U UHAUBUIYAIbHOU
paboThl TpW pemleHHH YYEeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JESTENHbHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI, paclpeiessTh
BUIBI PaboOT, JOTOBApUBATHCA, OOCYXIAaTh MPOLECC W pe3yiabTaT padoTHI,
0000111aTh MHEHUS HECKOJBKUX JTFOJICH;

y4acTBOBaTh B TPYMIIOBBIX popMax paboTsl (0OCYykaeHuss, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMBbD» W HHBIE), BBINOIHATH CBOK 4YacTh pabOTBl U
KOOPAUHUPOBATh CBOW JACHCTBUS C JPYTMMHM 4YJIE€HAMHU KOMAaH/bl, OIICHUBATh



KauecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aNMOJIECHCTBUS.

[IpenmeTHble pe3yabTaThl OCBOCHHUS (heliepanbHOi paboueld mporpaMMbl MO
MaTeMaTuKe MPEACTABICHbl MO0 rojaM OOy4YeHHUS B PaMKax OTAENIbHBIX YYEOHBIX
KYpPCOB B COOTBETCTBYIOLIMX pa3jesiax HACTOSLIEN IPOrPaMMBI.

KYPC «AJITEBPA 1 HAYAJIA AHAJIN3A»

HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «Anredpa W Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHero oodiiero odpa3oBaHws,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y A
W3Y4YEHHUs BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C APYroll CTOPOHBI, (popMHUpyeT
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4aloluXCcsi Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECCTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
mucimIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIaJI€BAIOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (GOpMYIHpPYET CBOU
JOCTHXKEHUSI B MaTeMaTuuecKkon opme.

VY4eOHbIlt Kypc anreOpbl U Hadajdl MaTeMaTHYECKOTO aHajin3a 3aKiabIBacT
OCHOBY [JiIsi YCIEIIHOTO OBJIQJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OHUOJIOTHUH,
NOHUMAaHHS OCHOBHBIX TEHCHIIMN Pa3BUTHUS SKOHOMUKH U OOIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJIbHEWIero oOpa3oBaHUA U B
MOBCETHEBHOM KU3HU. B TO ke Bpems oBlajieHne aOCTPAKTHBIMU U JIOTUYECKH
CTPOTHMMH KOHCTPYKLIMSMH anreOpbl M MaTeMaTHMYeCKOro aHajin3a pa3BUBACT
YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBaTh
YTBEPKIAEHUS C MOMOIIbI0O MHIYKIIMU U PACCYXKIATh AEAYKTUBHO, HCIIOJIb30BaTh
00001IeHNe W KOHKPETH3aIlii0, a0CTparupoBaHWE W aHAJIOTHIO, (OPMUPYET
KpEAaTHUBHOE U KPUTHUYECKOE MBIILICHHE.

B xone msydyenus ydeOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolluecsl MOJy4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMaTUUYECKUX MOJIENIEH pealbHbIX CHUTYaIIUil,
UHTEpPIpETAlUd  TOJYYEHHBIX  PEIIeHUH,  3HAKOMSTCS €  [pUMepaMu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTE B TMpUPOJAE, HAayKe U HCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VYueOHbIil Kypc 00aaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTrcsi Kak dYepe3 Yy4eOHbIM wmaTepuan, CrocoOCTBYIOIIUN
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(OpMHUPOBAHUIO HAYYHOTO MHMPOBO33PEHHUs, TaK M 4Yepe3 creuuduky ydyeOHOU
AESITeNbHOCTH, TpeOylome MNpOoAODKUTENbHOW  KOHIIGHTpPAIlM  BHUMAaHUS,
CaMOCTOSITEIPHOCTH, ~AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IOJYYCHHBIH
pe3ynbTar.

B ocHoBe Mmerommkum oOydeHuss anreOpe W HadaldaM MaTeMaTHYeCKOTro
aHaln3a JICKUT A TeIbHOCTHBINA MTPUHIIUIT O0YJICHHUS.

B crpykrype yuebHOro kypca «AnreOpa W Hauyajga MaTeMaTHYECKOIro
aHallM3a» BbIIETICHBI CICAYIOIINE COAepKaTeIbHO-METOANUECKUe TuHIH: «Yncna
U BBIYHCIEHUS, «DyHKIMU U rpadukn», «YpaBHEHHs] U HEpaBeHCTBay, «Hagana
MaTeMaTUYeCcKOoro aHanm3a», «MHOXecTBa U JIOTHMKa». Bce OCHOBHBIC
COJICPKATEIbHO-METOIMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUW JBYX JIET
oOyueHUs] Ha YpOBHE CpEIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO IOIOJIHSS
ApYr Apyra U MOCTENEHHO HACHINIAsACh HOBBIMH TeMaMH W paszaenamu. JlaHHBIH
y4eOHBI Kypc SBIISICTCS WHTETPATHBHBIM, IIOCKOJBKY OOBEAMHAET B cede
COJIep’)KaHUE HECKOJNBKMX MAaTeMaTHYeCKHX JWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBJaJeBarOT BcE Oosee
IMIMPOKUM MaTEeMaTHYECKUM amlmapaToM, y HUX MOCIEA0BATEIIHbHO (GOPMUPYETCS H
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHUYECKYI0 MOJENb pealbHOU
CUTYallud, MPUMEHSATh 3HAHUS, MOJyYeHHbIE MIPU U3YYEHUH Y4eOHOro Kypca, JUis
PEIICHHsS] CaMOCTOSITENBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3aJjauM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOANYECKasT JTMHUSA «YucClia M BBIYHCICHHUS» 3aBEpIIacT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4YaTo Ha YPOBHE OCHOBHOI0 001iero oopasoBanus. Ha ypoBHe cpemaHero o01ero
oOpazoBaHus oco0oe BHUMaHHE yaensercs (HOPMUPOBAHHUIO  HABBIKOB
paIMOHANILHBIX BBIYHMCIICHUN, BKIIOYAIOMIMX B C€0s MCIOJB30BAHUE Pa3TUYHBIX
GopMm 3amucu uyMciaa, yMEHHE JeJaTh NPUKUAKY, BBIIOIHATH HPUOTMKEHHBIE
BBIUMCIICHHSI, OLIEHUBATh YHUCIIOBBIE BbIpaXKCHUs, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMble OOYYaroIIMMCSI MHOKECTBAa HATYpalbHbBIX, LEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIONOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4HCell. B KaXIoM H©3 O3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOWMCTBEHHbIE €My crHenupuuecKkue 3aJadd M OIepaluu: JeJIeHHe Haledio,
ONEpUpPOBAaHUE OCTATKAMH HAa MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOMCTBA
palMOHANBHBIX U HUPPALMOHANBHBIX YUCEN, apu(METHUIECKHE ONEPalli, a TaKKe
U3BJICUCHUE KOPHS HATYypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTenbHOMY pPACIIMPEHHMIO Kpyra HCHOJIb3YeMBIX 4YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHHS JJI PEUICHHs PAa3IWYHBIX 33724
dopmMupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MAaTEMaTHUKW KaK HAyKd U €€ pold B
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MOCTPOEHUU MOJIENIEH PeaJlbHOr0 MHpa, IIMPOKO HUCIHOJIB3YIOTCS 0000IIeHHE U
KOHKPETHU3ALUS.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» pEaU3YyeTCsl Ha MPOTSHKEHUU BCETO
o0y4yeHUsT Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
paszznene IlporpaMmel NpPenyCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrate OOydalllMecs OBJIAJNEBAIOT PA3IUYHBIMU METOJaMH  PELIEHUs
pallMOHANBHBIX, HPpPAlMOHAJBHBIX, TOKa3aTebHBIX, JIOTapU(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [logydeHHbIE YMEHHMSI HIMPOKO HCIOJb3YIOTCS IpHU
UCCe0BaHNN (DYHKIIUN C TOMOIIBIO MPOU3BOIHOMN, MPU PEIICHUH MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOONBIINX U HAMMEHBIINX 3HAYCHUUN (YHKIUH.
JlanHasi coqepkaTesbHas JUHUS BKJIIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBIMIOJIHSITE  pacy€Tel 1o  dopmynaMm, TpeoOpa3oBaHus  palMOHAJbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHH, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBINIUICHUST OOydJaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIC€TYKTHBHBIX
paccyxjaeHudi, paboTel ¢  CUMBOJBHBIMH  (opmamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPABEHCTB. Aniredpa
npeniaraetr d(QQeKTUBHbIE WHCTPYMEHTHI JUIS pEHICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUA «DyHKUIUM ©U TpaduKu» TECHO
NEPEIUIeTaeTCsl ¢ JPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
MIOKa3aTeIbHOM, JJOrapu()MHUIECKON U TPUTOHOMETPUUECKUX (DYHKIIMHM, UX CBONCTB
U TpaduKoB, UCIOIL30BaHUE (GYHKIMHA JJIs PEIICHUsS 3a1ad U3 JAPYTHX y4eOHBIX
MPEAMETOB U PEalbHOM KM3HH TECHO CBSI3aHO KaK C MAaTEMATHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM OGombilioe BHHUMaHHE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpakaTh (GOpMYJIaMu 3aBHCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIUYMHAMH, HCCIE0BATh TOJMyYeHHbIE (YHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAIleJIeH HA pPa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
paznu4yHON (opMe: aHATUTHYECKOW, Tpaduueckoil M cioBecHoW. Ero m3yuenue
CrOCOOCTBYET Pa3BUTHIO ANTOPUTMHUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIMH, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Hadanma maTeMaTHYecKOTO aHain3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTEeMaTHUYECKUX, TaK U MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
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rpa@uKku  CIOXHBIX (YHKUMNA, ONpenensiTh HMX HauOOJIbIIME WU HaUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMIAAW (Uryp U oOBEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHMsI TpoueccoB. JlaHHas conepxkaTellbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHUS MaTeMaTHYECKUX MOJENed peajbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HaWjIydllee peHIeHHe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-PKOHOMHMYECKHX, 3aJladyaX. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHUYECKOIO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMabHO-JIOTUYECKOTO U
KPEaTUBHOI'O MBIIUICHUSA, (DOPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HaIOT O
BBIIAIOIIMXCS pPE3yJIbTaTax, IMOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpaX.

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeTHko-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKH
U TpeajiaraloT HamOoJsiee YHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3Jiesibl
MaTEeMaTUKUd W €€ NPWIOKEHHM, OHU CBSA3BIBAIOT pPa3HbIE MAaTEeMAaTHUYECKHE
JUCIUIUIMHBL M HMX TPWIOKEHUs B eauHoe Ienoe. [losromy BaxkHO AarTh
BO3MOXHOCTh 00ydYaromeMycsi MOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMaTUKHU M UCIOJb30BaTh €ro I BBIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaKHBIM TNPU3HAKOM MAaTeMaTHMKH KaK HAayKM CJelyeT IpHU3HaTh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBaHMH U CJIEIOBAaHUE ONPEICIEHHBIM
OpaBUjaM  IOCTPOEHHS  JOKa3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMAaTUYECKOW JIOTUKH CHOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4aroUInXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUS Ha OCHOBE JIOTMYECKUX
npaBuil, OPMHUPYET HABBIKU KPUTHUECKOT'O MBIIIICHHUS.

B yuebHoM kypce «Anrebpa u Hayajga MAaTeMaTHYECKOIO aHaJIU3a»
IOPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOI'O MOJEIUPOBAHUs, KOTOPbIE MPU3BAHbI
croco0cTBOBaTh (OPMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTYyallMil, HCCEeNOBaHUs 3TUX MOJENEH C IOMOIIBI0 amnmapata anreOpsl U
MaTe€MaTU4YeCKOTO aHalIu3a, WHTEPHpPETAalMM IOJIYyYEHHBIX pe3ynbTaToB. Takue
3a/1aHHs BIUIETEHBI B KayKIbI U3 PA3JEJIOB IPOrpaMMBbl, IIOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCHOJB3YeTCs IJs PelIeHUs NPUKIaAHbIX 3axad. [lpu
pELIEHUM  pEATbHbIX  MPAKTHYECKUX  3aJady  OOydarolMecss  pa3BHBAIOT
HAOII0JaTeIbHOCTh, YMEHHWE HaXOJIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETHU3MPOBATh  MPOOJIEMY.
JestenpHOCTh TO (OPMHUPOBAHMIO HABBIKOB PpELICHUS TMPUKIAAHBIX 3a]ad
OpraHu3yeTcs B MPOIlecce U3YUCHUS BCeX TeM yueOHOro Kypca «Anredpa u Havana
MaTE€MaTUYECKOT0 aHAIU3ay.
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Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanmu3a» orBoautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11
Kiacce — 136 JacoB (4 Jaca B HEJIEIIO).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTENBHBIMU  4uciIaMud.  Monayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmIeH GopMbl 3aMUCcH ACHCTBUTEIBHBIX YHUCEI JIJISL PEIICHUS MPAKTUISCKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JTOTAPUDMEI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapu@MUYECKUX YpaBHEHUH.
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OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucreM JIMHENHBIX ypaBHEHHUUM. Marpuua CUCTEMBI JIMHEHHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHEe ypaBHEHUWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIie GyHKuMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE X IPAPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH 1T pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS TOCJIegOBaTeIIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoOniBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble (GyHKIMM W HX CBOMCTBAa. Touku pa3pbiBa. ACHMIITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHKIMKU. OnpeneneHue, reoMeTpUUEeCKU U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB mo moayito, anroputMa EBkiuaa s peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oM cTeneHu M3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIIJIEKCHBIX YHCEN IS pelIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.
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OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH palUOHAJbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 pa3JInyHbIX 00JacTel HayKu M peaibHON
KU3HU, HTHTEPIPETAIUS TTOJTYUYECHHBIX PEe3yIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajaImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucienue
onpenenéHHoro uHTerpana mo popmyine Hetorona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIUPOBAHUE PEATbHBIX TMPOILECCOB C TOMOIIbI0  AuddepeHITnaTbHBIX
YPAaBHEHHUM.
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IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMHU 00YYaIOIIEerocs: KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB U POCCUHMCKON MaTeMaTUYECKOU IITKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBENICHHS, CBSA3aHHOIO C IPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HWHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OPMHPOBAHHOCTh  JKOJOTUYECKONW KYJbTYphl, TIOHUMaHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarlolel cpefpl, TUIAHUPOBAHUE ITOCTYNKOB W OIEGHKH WX BO3MOXHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TOHUMAaHHE
MaTEMaTHYCCKOW HAyKu Kak c(epbl 4YeIOBEYSCKON JCATEIBHOCTH, JTaloB €&
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIny,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUCHUH 10 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus y4eOHOM 3ajaud  (CpaBHHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  NPOTUBOpEUYHE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMIpollecca, a TaKKe BbIIBUTAThH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHWS MO XOJy PEIICHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nuajnora, oOHApY)XKMBATh Pa3IMYUC W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOW (dopme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAuTOpHUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(OPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa pPEIIeHUs
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEJIH U YCIOBHUIM, OOBSICHITh IPUIUHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelieHWM YYeOHBIX 3aJad, NPUHUMATh IeJh COBMECTHOM
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYyXaeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce 0Oyd4aromIuiicsi MOJTYYUT CICTYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yucua 1 BBIYUCJICHUS:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JpoOb, TMPOLEHTHl, HPPALHMOHATBHOE YHUCJIO, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIIbHBIX YHCEN, MOAYJIb IEHCTBUTEILHOTO YUCIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

NPUMEHATH NPUOIMKEHHBIE BRIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: apU(PMETHUECKUI KOpPEeHb HaTypaibHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHDb C PAIIMOHAJIBLHBIM MMOKa3aTeseM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeIbIMH KO3PPUIIMEHTaMH, KOPHU MHOTOYIEHA, MPUMEHSTH
J€JICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUUCICHUS €r0 3HAYCHWUS,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
HCCIIEIOBATh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTPULl U ONPEACIUTEIIEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

PUMEHSATH OCHOBHBIC TPUTOHOMETpUYECKUE QPOPMYJIBI I TPeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aadd, HCCICIOBAThH
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMUS (QYHKIUH, rpaduk QyHKIHUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpadukoB GyHKIU;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU € HaTypalbHBIM M IEJIBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (GyHKIUKA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATUAMU: IOKa3aTeldbHAs U JIOTapupMUUecKas
(GyHKIMH, WX CBOWCTBA MU TpadHKH, HCIOIB30BATh UX TpapuKd IS PELICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIAENOBAaHUS MPOLECCOB |
3aBHCHMOCTEW MpU PEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U pPeasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATh MOHATHIMHU: apuPMeTHUecKas U TeoMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSAMHU: HEMPEPHIBHBIE (QYHKIMH, TOYKU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMU: TepBasi W BTOpas MPOU3BOHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCTSATh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMU: OIpPEACIICHUe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMAaTUYECKOTO aHATIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMEpUpOBaTh TMOHATHSAMH: HATypalbHOE W IEJ0€ YHUCIO,
MHO’KECTBA HATYpaJIbHBIX M IIEJIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIETMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUpPOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHbIE 4ucia B aiareOpandyeckon u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
jJorapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX PpEUIEHHS C TMOMOUIbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pelarthb palrOHaJIbHBIE, UppALMOHAJIBHEIE, MOKa3aTeJIbHbIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTYyallMM Ha $3bIKE anreOpbl, COCTABIATH
BBIDAXXCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMH (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJIs MOJCIHMPOBAHUS U MCCIEJAOBAHUSL pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO [JIsl HAXOXKJCHHUS HAWIy4lIero peuieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJIs
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HaXOJWUTh IEpPBOOOpA3HbIE AIEMEHTAPHBIX (QPYHKIUHA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pemaTh NpUKIagHbIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpaduku. CrenenHas GyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsbl
1 [[MHOkeCTBO, OTepaluy HaJ MHOKECTBAMH 1
U UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1

anmapara JJIsl peleHus 3a1a4

Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IpoOU

Parmonanesubie yncna. [IporeHTsl,

> OCCKOHEYHBIC MTEPUOANUECKHIE TPOOH 1

6 [Ipumenenue npoOeit yIst penieHus 1
MPUKJIAIHBIX 3a7a4

7 [IpumeHeHue NPOLEHTOB JIIsl pelIeHUS 1
MPUKJIAIHBIX 3a7a4

8 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMoHalIbHBIE YUCIIa

9 Apudmernueckue onepaiuu c 1
JEUCTBUTENbHBIMH YUCIIAMU

10 Motynb 1eCTBUTENBHOTO YKCIIa U €T0 1
CBOMCTBA

11 [TpuGnnxEHHbIE BEIYMCIIECHUS, TpaBHUiIa 1
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OKpYTJICHHS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcHoBHEIC MCTOABI PCIICHUSA LCIIbIX U

12 IpoOHO-PallMOHATIBHBIX YPaBHEHUH

13 OCHOBHBIE METO/IbI PEIICHHUS 1IEITBIX
HEPaBEHCTB

14 OcHOBHBIE METO/IBI pelIeHus! APOOHO-
palMoHAIBHBIX HEPABEHCTB
MHOro4eHsl OT OAHON NEPEMEHHOM.

15 Jlenenre MHOTOWIEHA HA MHOTOYJICH C
ocratkom. Teopema besy

16 MHoTOo4JIEHBI ¢ TETBIMA KOYPPUITISHTAMH.
Teopema Buera

17 Pemenne cucrem MMHEWHBIX YpaBHEHUN

18 CucrteM ITUHENHBIX ypaBHEHUH. Pemienne
3aau
Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHUIA.

19 Onpenenurenb MaTpULBI 2X2, €10
F€OMETPHUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS
Onpenenurenb MaTPUILLI 2X2, €T0

20 reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

21 [IpumeHeHre onpeaeuTeNs s perIeHUs
CHUCTEMBI JIMHENHBIX YPaBHEHUH

99 Buabl npuknagHbix 3a1a4, peliaeMbIx ¢

MOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHI/Iﬁ
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Pemenne IMPUKIIAJHBIX 3a4a4 C IOMOIIBIO

23 CUCTEMBI JIMHEWHBIX YPABHEHUN
KonTtposnsHast padoTa: "PannonanbHble

24 ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"
OyHKIWSA, CrI0COObI 3a1aHusT (PYHKIIHH.

25 B3aumno o6patHbie ¢pyHkiuu. Komnosunus
byHKIMNA

26 I'paduk pyHkmu. SnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN
OO6acTh onpeseieHns] © MHOYKECTBO

27 3HaueHu# ¢pynkuuu. Hymu ¢pyHkumm.
[IpomexyTku 3HaK MOCTOSTHCTBA
U&THbie 1 HEUETHBIC (PYHKITHH.

28 [Tepuoanueckue ¢ynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUH
MakcuMyMbl U MUHUMYMBI (YHKIIHH.

29 Haubonpiiee n HaumeHblllee 3HaYCHHUE
(YHKIMH Ha TPOMEKYTKE

30 Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31 DneMeHTapHOe uccieoBaHue rpaguKoB
9TUX QYHKIUN

32 [TocTpoenue rpaduxoB 3tux GyHKIUN

33 CreneHb C 1eNIbIM TOKA3aTeNIeM.

34 CreneHs ¢ 11e7bIM MOKa3zaresneM. bunom

Hrrotona
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Crenennast GpyHKIUS C HATYPAJIbHBIM U

35 LebIM NokasareneM. E€ cBoiicTBa 1
rpadux

36 KonTtponsHas padora: "CreneHHas
¢ynkuus. E€ cBoiictBa u rpagux”

37 ApupmeTHuecKnii KOpeHb HATYpaITbHON
CTETeHU

38 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJdbHOW CTENIEHU

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepIKalUX CTENEHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
coJiepKalIuX KOpHU
[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,

41 COJIepXKaIuX CTETICHH U KOpHU. Perenne
3aau

42 Hppanmonanbabie ypaBHEHUS

43 OcCHOBHBIE METOIbI PEIICHUS
UppalMOHANILHBIX YPaBHEHHM

44 HppaunonanbHbie ypaBHeHUs. Penienue
3a/a4

45 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
ypaBHEHUH

46 [IpuMmeHeHre paBHOCUIILHBIX NIEPEXO/I0B B
pelIeHnH ypaBHEHU N

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU

UppalMoOHAIBHBIX YPaBHEHUN
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HpI/IMCHeHI/Ie PaBHOCHUJIBHBIX ICPEXO 0B B

48 pelIeHNH HPPAIHOHAIBHBIX YPaBHEHHUN
CpoiicTBa KOpHsI N-0l CTENEHU Kak

49 (GyHKIMH 00OpaTHOM CTENEHH C
HaTYpaJbHBIM ITOKa3aTeIIeM
I'padux KopHS N-0i cTENEHH KaK PyHKIIHH

50 00paTHOIi CTETIEHU C HATYPAITbHBIM
MoKa3zaTesieM
KonTponsnas pabora: "CsoiicTBa u rpaduk

o1 KOpH# N-o¥ creneHu. MppanmonaibHbIe
ypaBHeHUs"

52 CreneHp ¢ paloHAIFHBIM TIOKa3aTeneM

53 CBoiICTBa CTENEHU C PALIMOHAIBHBIM
noKa3aTesieM

54 CreneHp ¢ palMOHAIbHBIM MOKA3aTEJIEM.
Pemenue 3agau

55 [TokazaTenpHas QyHKIUSA

56 CpoiicTBa u rpaduK MOKa3aTeIbHOMN
byHKIMH

57 Hcnons3oBanue rpaduka GyHKIUU IS
peleHus ypaBHeHUH

58 [TokazarenbHble ypaBHEHUS

59 OCHOBHBIE METO/IbI pEILIECHHS
[I0Ka3aTeNbHbIX YPaBHEHUN

50 IToxa3zaTenbHble ypaBHeHUs. Pernienue
3a1a4

61 KonTtponeHas padoTa: "[lokazarenbHas
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¢ynkuus. [lokasarenbHble ypaBHeHUs"

62 Jlorapudm yucna.

63 CsoiictBa norapudma

64 Jlorapugm gucna. ColicTa Jorapudma.
Pewrenne 3anau

65 JlecsaTuaHbIE JTOTapupMbI

66 Harypanbabie norapudmsl

67 [IpeoOpa3oBanme BEIpa)KEHUH

68 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX
sorapumeI

69 [IpeoOpazoBaHne BEIpaKEHHIA, COACPIKAIIX
norapudmel. Permenue 3amaq

70 Jlorapudmudeckas GyHKIUS

71 Jlorapudmudeckas GhyHKIUA, €€ CBOWCTBA U
rpadguk

72 Hcnonws3oBanne rpaduka GyHKIIIH

73 Hcnons3oBanue rpaduka GyHKIUU IS
pellIeHNs] ypaBHEHUM

74 JlorapudmMuueckue ypaBHEHUS

75 OCHOBHBIC METO/IbI PEIICHHUSI
norapu(pMUYECKUX YPaBHCHUH

76 Jlorapudmuueckue ypaBHeHus. Perenue
3a1a4

= PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
norapu(pMUYECKUX yPaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXOIbl B PELICHUU

norapu(MUUECKUX ypaBHeHUH. Pemienue
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3aaa4

KonTtponsHas padora: "Jlorapudpmuueckas

79
¢bynkuus. Jlorapudpmudeckne ypaBHeHUS "

80 CuHyc ¥ KOCHHYC YHCIIOBOTO apryMeHTa

81 TaHreHc 1 KOTAaHIeHC YUCII0BOIO
aprymMeHTa

82 ApPKCUHYC U apKKOCHHYC YHUCIOBOTO
aprymMeHTa

83 ApKTaHTEHC YHCIIOBOTO apryMeHTa

84 TpuronomeTrpudeckast OKpy>KHOCTb

85 OmnpeneneHne TPUTOHOMETPUIECKUX
(yHKIIHMI YHMCIOBOrO apryMeHTa

86 OcHoBHbIe (hopMyITBI Tst SiN @ 1 COS a

87 OcHoBHbIe (hopMyJIbI 715 SiN @ 1 COS a.
Pemenue 3agau

88 OcHoBHbIe hopmyibl Jyist g a u ctg a

89 OcHoBHbIe (hopmyibl 1y1st tg a u ctg a.
Pemrenue 3agau

90 CuHyC cyMMBI U CHHYC Pa3HOCTHU JBYX
yTJIOB

91 CymMa u pa3HOCTh CHHYCOB U KOCUHYCOB

92 @opMyIIbl Ui JBOWHBIX U MOJOBUHHBIX
yTJIOB

93 [IpousBeneHne CUMHYCOB U KOCUHYCOB

94 OyHKIMA y = sin X

95 Oynkius Y = Sin X. Perenue 3anau
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96 OyHKIHS Y = COS X 1

97 OyHkus Y = COS X. Pemienne 3agau 1

98 OyHKIMA y = tg X 1

99 OyHKIMA y = ctg X 1

100 Oynknuu y = tg X, y = ctg X. Pemenue 1
3az1a4
KonTponbHas pabora:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, COCOOBI 331aHUS

102 nocienoBareabHocTeil. Meron 1
MaTeMaTHIeCKON MHITYKITUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocieaoBarenbHOCTH. McTopus ananuza 1
OECKOHEYHO MaJIbIX

104 Apudmernueckast Iporpeccust

105 ['eomeTpuyeckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast 1
nporpeccust

107 CymmMma 660KOHCIIHO yOBIBaIOIIEH 1
reOMETPUYECKON IPOTPECCHH

108 JIMHENHBIN U SKCIIOHEHIIMATIbHBINA POCT. 1
Uucno e. @opmyra CI0KHBIX TPOIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT. 1
Yucno e. @opMyna CI0KHBIX TPOLEHTOB

110 Hcnonp3oBanune nporpeccuu Juist peleHus 1

PCAIBbHBIX 3a/la4 ITPUKIIAAHOT'O XapaKTCpa
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KonTtponsHas pabdoTa:

111 "[TocnenoBaTebHOCTH U TIpOrpeccun”

112 HenpepriBHBIC GYHKIIUN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI rpaduKoB
byHKIII

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha
oTpeske. Penienne 3amaq

116 OcCHOBHBIE METO/IbI PEIIEHUSI HEPABEHCTB

117 MeTto1 HHTEpBAJIOB JUIsl pellIeHUs
HEPaBEHCTB

118 MeTto1 UHTEpBAJIOB JUISl pellIeHUs
HepaBeHCTB. Pemienue 3a1au

119 CBoiicTBa HEMPEPHIBHBIX (PYHKITHI

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GbyHKIMH 1715 pereHus 3a1a4

121 [TepBas u BTOpas Mpou3BOIHbIC (PYHKIIMH

122 Onpenenenue, reOMeTPUYECKUN CMBICI
MPOU3BOTHOM

123 Onpenenenue, GU3NYECKUN CMBICT
MPOU3BOHOM

124 YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKITII

195 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKITII

126 [Ipou3BoHbIE IeMEHTAPHBIX (QYHKIUH
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127 [Tpou3BoiHBIC PIEMEHTAPHBIX (DYHKITHH. 1
Pemenue 3anau
128 [Tpou3BoiHAS CyMMBI U TIPOW3BEICHHS 1
GbyHKIII
129 [Tpou3Bo1HAS YACTHOTO ¥ KOMITO3UITUU 1
byHKIII
[Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS,
130 YaCTHOTO Y KOMITO3UIMH (DYHKIINH. 1
Pemenue 3amau
131 Kontponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITUS 1
3HaHuM: "YpaBHeHUS"
133 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "OyHkIUNK"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAS paboTa
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O0 136 10
[TPOTPAMME
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11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 OnemMeHTapHbIe PYHKIIUN 1
O6nactb onpeseseHus u 001acTh
2 n3MeHeHus pyHkuu. OrpaHUM4eHHOCTb 1
byHKIIIN
3 YETHOCTD, HEUETHOCTD, TEPUOJUIHOCTH 1
byHKINNA
4 [TpomexxyTku Bo3pacTaHusi, yObIBaHUS, 1
3HAKOMOCTOSIHCTBA U HYJIH (PYHKLIUU
5 HccnenoBanue GyHKIUN U IOCTPOCHHUE UX 1
rpaduKoB 37€MEHTapHBIMU METOJaMU
[IpumeneHnre mpou3BOIHOM K
6 HCCIeA0BaHUIO0 (PYHKIIMHM Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxzaenue HaubombIIero u
7 HAaWMEHBIIIETO 3HAUCHUS HEePepbIBHOMN 1
(GyHKIMH Ha OTpe3Ke
8 OcHoBHBIE cTIOCOOBI TPeoOpa3zoBaHuUs 1
rpaukoB
9 I'paduxu yHKIMHA, comepKaux MOy
10 [TonsiTre npenena GyHKIUN
11 OnHOCTOPOHHME MPEEbI
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12

CBoiicTBa npenenoB GpyHKIUN

13 [TonsiTue HEMIPEPHIBHOCTU (PYHKITUH.
[IpuMeHeHne Mpon3BOIHOM s

14 HAaXO0’KJICHUs HAWJIYYILIEro pEelIeHuUs B
MPUKIIATHBIX 3a/1a4ax
[TpumeneHne npou3BOTHOM JUIs

15 OTIPEJIeNIEHUsI CKOPOCTH U YCKOPEHUS
npolecca, 3a4aHHOT0 GopMyJIoit
[IpumeneHne nporu3BOTHOM JUIst

16 OTIpe/IeNIeHUs] CKOPOCTH U YCKOPEHHUSI
nporiecca, 3aJaHHOTO TpaduKOM

17 Kommnozumus pyHkimii

18 Komnoszunus ¢pyukumii. CBoiicTa
COCTaBHBIX (DYHKIIHIA

19 Komnosunus pyaknumii. Pemenne 3agau

20 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPJIMHATHOU TJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUHN Ha
KOOpJIMHATHOU TIOCKOCTH. Pemenne 3a1ay

29 Kontponbnas padota: "MccnenoBanue
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHOM"

93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX

24 [TepBooOpa3HbIe 3NIeMEHTapHBIX (DYHKIUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKITHIA.

[IpaBuna HaxoXkI€HUS IEPBOOOPA3HBIX
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Nurerpai. ' eoMeTpuyeckuii CMbICI

26 1
UHTETpaja

27 Brruncnenue onpenenéHHoro MHTerpaia 1
o popmyne Hetorona-JleiiOHuma
Beruncnenue onpenenéHHoro MHTerpaia

28 o ¢popmyne Herorona-JleitOuuma. 1
Pemrenne 3anau

29 [TpumeneHne HHTErpaNa I HaXOXKACHUS 1
TJI0IA e TIIOCKUX (PUTyp

30 [TpumeHeHwe HHTETpaNa I HaX0XKACHUS 1
00BEMOB reOMETPHUECKHX TeIl

31 JudbdepennnansHupie ypaBHSHUS 1

32 HpI/IMepvaemeHHﬁ b depeHInaIbHbIX 1
YpaBHEHHUI
Martematuueckoe MOJEINPOBAHHE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO 1
muddepeHInanbHBIX YpaBHCHUH

34 Kontponbnas padota: "[lepBooOpazHas u 1
uHTerpan”

35 Tpuronomerpudeckue GyHKIUN 1

36 ®yuknus Sin a, e€ cBoiicTBa U rpaduk 1

37 OyHK1MS COS &, €€ CBOMCTBA U rpaduk 1

38 Oynkuus tg a, e€ cBoiicTBa U rpaduk 1

39 Oynkius ctg a, e€ cBoiicTBa U rpaduk 1

40 Tpuronomerpuueckue ypaBHEHUS 1

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX 1

yYpaBHEHUH
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OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
Pemrenne 3anau

44 TpuroHomeTpuyeckre HEpaBeHCTBA

45 Buzbl TpUroHOMETPUYECKUX HEPABEHCTB

46 OCHOBHBIEC METOIBI PEIICHUS
TPUTOHOMETPHUYECKIX HEPABCHCTB

47 Perrenne TpUroHOMETpHUYECKUX
HEPaBEHCTB
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILIECHHS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI peIIEHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS
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Jorapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

> Jorapu(MUIECKUX HCPABEHCTB
56 OCHOBHBIE METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIbI peICHHS
MppaIMOHAILHBIX YPaBHEHHUI
62 I'padrueckre METOIbI pelICHHS
UppaIMOHAILHBIX YPaBHEHHUI
63 I'padrueckue METOIbI peICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padrueckue METOIbI pelICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padrueckre METO bl peLICHHS
norapu(pMUYECKUX YPaBHCHUH
66 I'padrueckre METO bl peLICHHS
norapu(MUUEeCKUX HEPABEHCTB
67 I'padmyeckue MeTobl penieHus

J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB

43




68

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'pacdmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KounTponsHas pabora: "UppannoHanbHele,
MOKa3aTeIbHbIE U JIOrapu(pMUUECKHE
HepaBeHcTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAMU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH

78

I/I3o6pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
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KOOPJMHATHOM IMIOCKOCTH

®opmyna Myaspa. KopHu N-o#i crerenu

7 13 KOMILIEKCHOTO Yucia

80 ®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YNCeI JIs

81 pelieHns pU3NIEeCKUX U reOMETPUIECKUX
3a1a4

82 KonTponbnas pabora: "KomiiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbHble u nensie yncna

g5 [IpumeHeHue NpU3HAKOB AETUMOCTU
LEJIBIX YUCell

86 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

87 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HO u HOK

88 [IpuMeHeHue MPU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumMeHeHue MPU3HAKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO

90 [IpumMeHeHue MPU3HAKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AETUMOCTH

91 LEJIBIX Yncell: aropuT™ EBknuaa mis

peuICHuA 3a1a4 B HCJIbIX YHUCJIaX
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92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

95

OcHOBHEIC MCTOABI PECIICHUA CUCTEM U

COBOKYITHOCTEH pallMOHAaJIbHBIX YPABHEHUI

96

OCHOBHEBIE MECTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW MOKa3aTeIbHbIX
ypaBHEHUU

98

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PEILIEHHS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)MU4ecKux
YpaBHEHUH

101

[IpumeHeHNe cUCTEM K PEILIEHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HayKH U peabHOM
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YKU3HU, UHTEPIIPETAIUS OJTYYSHHBIX
pe3yJIbTaToOB

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 3a]1a4 U3

102 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, THTEPIPETAHS TOTYyIEHHBIX
pe3yabTaToOB
[TpumeHeHre HEPaBEHCTB K PEIICHHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3M4YHBIX 00JIacTeil HAYKH U peabHOM
KU3HU, THTEPIPETAIHS TIOTYICHHBIX
pe3yabTaToOB
KonTtponbras padota: "Cuctemsr

104 palMOHAIBHBIX, HPPAITHOHATIBHBIX
MIOKa3aTeNIbHBIX U JIOTapU(PMIUECKUX
ypaBHEHUI"

105 PanmionansHbIE ypaBHEHUS ¢ TapaMeTpamMu

106 PanmonanbHbIe HEPaBEHCTBA C
napameTpaMu

107 PanrioHanbHbBIE CUCTEMBI € ITapaMeTpaMu

108 HppauuoHansHble ypaBHEHUS,
HEpaBEeHCTBA C ITapaMeTpaMu

109 HppanuoHaisHbIe CHCTEMBI C
napameTpaMu

110 IToxa3aTenbHble ypaBHEHHs, HEPABEHCTBA C
napameTpamMu

111 Iloka3zarenpHble CUCTEMBI C TApaMETPAMU

112 Jlorapugmuueckue ypaBHeHUs,
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HEpaBEHCTBA C [TapaMeTpaMu

Jlorapudmuueckue CUCTEMBI C
napaMmeTpamMu

113

114 TpuroHomeTpudecKkue ypaBHEHUs €
rapamerpamu

115 TpuroHomeTpuueckre HEPABEHCTBA C
rapameTpamu

116 TpUroHomMeTpUYECKNE CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaeaoBaHue
117 MAaTeMaTHYEeCKUX MOJIEIeH peaqbHbIX
CUTYallUil C TOMOIIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenue u ucciaegoBaHue
118 MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

[TocTpoenue u uccnenoBaHue
119 MaTeMaTHYeCKUX MOJIEIEeH pealbHbIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHIA

C mapaMeTpaMu

KouTtponsnas pabora: "3agauu c

120 .
napameTpamu

121 [ToBTOpEHUE, 0000IICHNE,
cUcTeMarTu3anus 3Hauui: "YpaBHeHus"

[ToBTOpEenue, 06061IeHNE,

122
cucTeMaru3anvs 3Hauui: "YpaBHeHus"

123 [ToBTOpenue, 06061IeHNE,




cUCTeMaTH3alus 3HaHUH: "YpaBHEHHUSL.
Cucremsl ypaBHeHUi"

[ToBTOpEenue, 06001ICHNE,

124
cuctemaruzanus 3Hanuii: "HepaBencrna"

125 [ToBTOpEHue, 06001ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"

126 [ToBTOpeHnue, o6o0IICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"
[ToBTOpeHnue, o6o0IICHNE,

127 cucrtemaTtusanus 3Hanuil: "[Ipon3BoaHas u
e€ npumeHeHune"

[ToBTOpenue, 06o0IICHNE,

128 cucreMmarusanus 3HaHuii: "IIponsBoaHas u
€€ npuMmeHeHue"
[ToBTOpeHue, o6o0IICHNE,

129 cuctemaruzanus 3Hanui: "[IponsBoaHas u
€€ npuMmeHeHue"
[ToBTOpEeHue, 0600IICHNE,

130 cucreMaruzanus 3Hanui: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

132 [ToBTOpEHUE, 0000MIECHNE,
cucreMarusanus 3HaHui: "Oyukuun"
IToBTOpEHue, 0600I1IEHNE,

133
cucreMarusanus 3Hanuii: "Oyuxuun"

134 HToroas koHTpoJbHAsA paboTa
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135 Hrorosas KoHTpoJbHAs padoTa 1 1
136 [ToBTOpEHME, 0606meHI/UIe, 1
cHCTEeMaTH3alus 3HaHUH
BIIEE KOJIMYECTBO YACOB I1
OBII1 OJI CTBO HYACOB I1O 136 10

[TPOTPAMME
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KYPC «'EOMETPUS»

HOACHUTEJIBHAS 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmiero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3YyUEHHUS TUCUUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MbllIieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUM LIETIOYKH JOTUYECKUX YTBEPKIACHUW NMPU PELICHUH F€OMETPUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTtpus» Ha yriyO0iaéHHOM
YpOBHE — pa3BUTHE WHIWBHUAYAIbHBIX CHOCOOHOCTEW OOydYaroumxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TriyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
CHEeLM(PUUHBIX T€OMETPUU, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(heCCHOHATBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUM KAaK 9aCTH MUPOBOM KYJIBTYpBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINKCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPYKAIOLIET0 MUpa, 3HAHUE NOHATHIHOIO anmnapara 1o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMeHHE HMX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMBbI U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAaHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IOCTPOCHHS
MaTe€MaTUYECKUX TEOpUH, (POPMUPOBAHME IMOHUMAHUS POJIM AKCUOMATHKHU IPHU
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB

peuiCHus, YMCHHUA HX IIPUMCHATH, IIPOBOAUTH AOKA3aTCIBbHBIC PACCYXXACHHA B
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XOJI€ PEIICHUs CTEPECOMETPUUECKHX 3a/1a4 U 33/1a4 C IPAKTHICCKUM COJICPKAHUEM,
dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKA3aTeIbCTB  TIPHU
000CHOBaHMHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrOCOOHOCTEM 00yYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX TIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMHU JIMHUAMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHME «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCHUTCA KO BCEM COEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO | 110 rogaMm o0yudenus. ConuepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabodeil
POrpaMMBbl, PACTPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TIPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys IpOYHbIE MHOKECTBEHHBIEC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHHUs,  MOCTPOCHUS
WHJMBUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHH KaK COCTaBIstoel yaeOHoro npeamera «MareMaTukay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

52



Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YypOBHE
otBoauTcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).

53



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapasliebHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKUMHU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IOCTPOEHHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
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[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAsg TPEYrojbHAas MUPaAMHUAA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpeactaBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOIOTPaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHEe KOMIUIaHApHBIE BEKTOPBI. lIpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay BeKkropamu. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHOe pacmomoxkeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cienactBus u3 He€. OO0bEM mpsiMoll u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u MapoBOTO
CerMeHTa.
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KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThio. Kacanue mapa u cdepsl miockocTbio. [loHATHE MHOrOrpaHHHKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx uryp. IlpeoOpazoBanue mogodusi, romoreTHs. Pemenue 3agau Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBoiicTBa BEKTOPHOTO YMHOXeHus. [IpsmoyrosbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. J[BUKEHUS M PaBEHCTBO GUTYP.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.
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INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUN B JIPYTMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKh U JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIlleKTaM Pa3juyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (u3NYecKas aKTUBHOCTD), (DU3UYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuyHbM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
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FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa dKOJIOTHYECKUX POoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYeCKOW KyJIbTypOoW KaK CpEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BAaTh CYLIECTBEHHBbIE MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUPOBaTH W  NPeoOpa3oBBIBATH  CYKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCckue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAaMOCTOSATENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BaHNE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, JaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, TPEJICTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBHIMU H
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBl, pelracMoil 3ajJadyd, BBICKA3bIBAaTh HJCH, HAICJICHHBIC Ha ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTAThl PELICHUs 3a/1a4d, KCIIEPUMEHTA, WCCIECA0BAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIIEHUS 3a]1au, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JAHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJbI paboOT, JOrOBapuBaTHCI, OOCYXIaTh TIPOLIECC M pe3yiabTaT padoTHI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pPELICHUH 3a7a4 U MIPOBEICHUN MAaTEMATUYECKUX PACCYXKICHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3aaY;
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KIAaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO  OMEpPUPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIrJaMud B
MPOCTPAHCTBE: MEXAY MNPSAMBIMH B MPOCTPAHCTBE, MEXKIYy NPAMON U
TUIOCKOCTHIO;

CBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMKIa, MPSIMOYTOJIbHBIN Napasienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp HA TUIOCKOCTH, BBITIOJIHATH M300pakeHUs puryp
Ha TUIOCKOCTH;

CTPOHTH CEUYCHHsI MHOTOTPAHHUKOB Pa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, IIEHTP,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiath 3aJadyd Ha J0Ka3aTeIhCTBO MATEeMAaTHUYECKUX OTHOUICHUN W
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE TMPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWS HA TMPAKTHKE: CpPaBHUBATh W
aHAM3UPOBATH peajbHBIC CUTYallUd, MPUMEHATh W3yYEHHBIC TOHSTHS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xonmy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIPUYECKOM,
KOHUYECKON U c(hepudeckol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpallleHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACIoyioKeHue chephl U MIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpallleHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHHUSI MEXTY TUIOIIAIsIMU TMMOBEPXHOCTEN U 00BEMaMU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaxX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHM JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;
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BBITIOJIHSITh M300paKEHHS] MHOTOTPAHHMKOB M TeJd BpalleHUs IIpU
napajyieIbHOM — TEpPeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKaIbHOU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOTPAaHHUKOB U TEJI BPAILCHUS: CEUCHMS LUIUHJIpA
(mapanienbHO U MEPIeHAUKYISIPHO OCH), CEYEHHUs KOHYyca (Mapasuie/ibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMETpUUecKrue (akThl IS PEIHICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoaraloiiMX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemath 3ajJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUM W
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA U DJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3MPOBATh U OIICHUBATH PEAJIbHBIC CUTYyAIlUHU, IPUMEHSATh NU3YUEHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEMaTUYEeCKH  CPOPMYIMPOBAHHONW  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3aJlayd, CBS3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrEe U cucTeMaTU3alus 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprre | Hpakririeckite u3yyeHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
1 PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsITHS cCTEpEeOMETPUH: TOUKA, TIpsMasi,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1
IUIOCKOCTH, MapajuleIbHbIX IPIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
3 [TonsiTus: nepecexaronyecs MiIOCKOCTH, 1
nepeceKaroIuecs npsmas
4 [onsiTus: nepecekaromascs MIOCKOCTb; 1
HOJIyIIPOCTPAHCTBO
MHororpaHHUKH, H300paKeHue
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB
5 MHororpaHHuKH, H300paKeHne 1
HECYIIECTBYIOIUX 00BEKTOB
7 AXCHOMBI CTEPEOMETPUH 1
3 Axcuomsl crepeomerpui. IlepBrie 1
CJICZICTBUS U3 HUX
9 CrniocoOblI 3a1aHUS MPSIMBIX U TNIOCKOCTEN 1
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B nipocTpancTBe. O003HAUCHHS TPSIMBIX U
IIJIOCKOCTEN

N3o0pakenue ceueHuil mupaMuipl, Kyoa u

10 MIPU3MBI, KOTOPBIE TPOXOJAT YEPEe3 UX
pédpa.
N3o0pakenue ceueHuil mupaMuipl, Kyoa u
11 MIPU3MBI, KOTOPBIE TTPOXOJIAT YEPE3 UX
péb6pa. PackpammBanue moCcTpOEHHBIX
CEUYEHU pa3HbIMHU LIBETAMH
12 N300paxkeHue nepeceueHus: NOTy4eHHBIX
IIJIOCKOCTEM.
N300paxkenue ceueHnit nupamuabl, Kyba u
13 MIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHne nepeceueHust
MOJIYYCHHBIX TIOCKOCTEH. Perenne 3amau
14 MeTtop crieoB AJist MOCTPOCHUSI CEUSHU
15 MeTto crieoB AJist MOCTPOCHUSI CEUSHU
16 CBolicTBa nepeceyeHui MPsSIMbIX U
IIJIOCKOCTEMN
17 [ToctpoeHue ceueHuit B mupamue o Tpém
TOYKaM Ha p&opax
18 [TocTpoenue ceueHuii B Kyoe 1o Tpém
TOYKaM Ha p&opax
19 Coznanue BBIHOCHBIX YEPTEKEH U 3aMKch
1IaroB MOCTPOECHUS
[TocTpoenue ceuenwuii B nmupamue, Kyoe
20 1o TpéM ToukaMm Ha p&bpax. Pemenue

3aaa4
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21

[ToBTOopenue mnanumerpun: Teopema o
MPONOPIHOHANBHBIX 0Tpe3kax. [Togodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsmeie. [[pu3Haku CKpenmBaromuxcs
npsMbIx. [lapannenbHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoii. Jlemma o nepeceyeHuu
MapajuIeNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTB Tpex MpsMbIX. Teopema o
TpEX mapaienbHbIX NPSAMBIX. Teopema o
CKPEILUBAIOIIUXCS MPSMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIEILHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napajsienbHONH IPOEKIIUU

28

entpanpHas mpoeKkuus. YToi ¢
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COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY IIPAMBIMHA

29

3amayn Ha JOKA3aTEeILCTBO U
HCCIEN0BaHNE, CBSI3aHHEIE C
PpAacIOI0XKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[TonATHA: napaIeNbHOCT NPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPSAMON U IIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IJIOCKOCTH

31

FeOMeTpI/I'-IeCKI/Ie 3a1a4Yu Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3AHHBIC C
mapallICJIbHOCTBIO MPAMBIX U IJTIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3
JAHHYIO MIPSIMYIO HA YepTexe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIICHUI

33

[TapannensHas MpoeKIys, MPUMEHEHUE
JUTsl TIOCTPOEHUS CEYCHUH Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
apalIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CIANHCTBCHHOCTH ITIJIOCKOCTH, HpOXO,I[HH.[CIZ
4YCpe3 TOUKY, HC ITPUHAMJICIKALTYIO JTaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE
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36

CpoiicTBa napauieabHbIX MJIOCKOCTEN: O
[apajuIeIbHOCTH MPSAMBIX [EpECeUEHUs
IIpH NCPECCUCHUM [IBYX MApPaJIIICIIbHBIX
IIJIOCKOCTEHN TPEThen

37

CpoiicTBa napajuieabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O NEPECEUEHUH PSIMOH C
ABYMA TapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSIMOYTOJIBLHOTO
napajuiefienuneaa

41

Brruncnenue AnuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Tapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
IJI0CKOCTH

43

[Ipu3Hak neprneHIuKyIIpHOCTH MPSMOM U
MJI0CKOCTH

44

Teopema o cyriecTBOBaHHU U
€AMHCTBEHHOCTH TIPSIMOM, MPOXOIAIICH
4yepes TOUYKY IPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TJIOCKOCTH

45

IInockocTtu n NEPNCHAUKYIISAPHBIC UM
MpsAMBIC B MHOTOTpaHHHUKAX

46

IInockocTu n NEPNCHAUKYIIAPHBIC UM
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IIpsIMbIE B MHOTOI'PAaHHUKaX. Penienue

3a1a4

47 [IepnenuKyIsp ¥ HaKJIOHHAS

48 [locTpoenue nepneHuKynsapa U3 TOUKU Ha
PSIMYTO

49 Teopema o TpEX nepneHANKyIIpax
(npsimast u oOpatHast)

50 Teopema o TpEX nepneHANKyIApax
(npsmas u oOpartHas). Pemenue 3anau

51 Yroa Mmexay CKpelBarouuMHUCs
MPSIMBIMH
[Towck meprneHAuKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPTIEHIUKYISIPHBIX
IJIOCKOCTER

53 OpToroHanbHOE MPOCKTUPOBAHUE
[TocTpoenune ceuenuii kyoa, MpaBHIIBHON

54 MUPaMUbI C IOMOILBIO OPTOrOHAJIBHON
IIPOEKIUH
[TocTpoenue ceyeHuit NpU3Msl,

55 MIPABUILHON MUPAMU[IBI C TOMOIIIBIO
OPTOrOHAJILHOM MPOEKIUH
CummeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIbHO II0CKOCTH. [nockocTu
CUMMETpPHI B MHOTOI'paHHHUKAX

57 [Ipu3HaK nepneHauKyISpHOCTH NMPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58 [IpaBunbHBIE MHOTOTPAHHUKH
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59

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU J0 INIOCKOCTH

60

CriocoObI ONyCTHTh NEPIIECHANKYIISPHIL:
CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

62

KonTponsnas pabora "B3aumHoe
pAacIoJIOKEHNUE NPSIMBIX U IUNIOCKOCTEN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/Ie METObI BBIYHMCIICHUA
yriia MCXAy NpsAMbIMU B MHOT'OI'PaHHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPAHHOIO yria

67

[lepnennukynsapusie miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHuKyJIIpHOCTH
IIJIOCKOCTEN; TEOpEMa O MPAMOU
IIepeCceyYeHUs ABYX IIIOCKOCTEN
MEPIEHIUKYIIAPHBIX TPEThEN MII0OCKOCTH

69

[IpsiMoyrobHbIN Napajuienenumnen; Kyo;
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HU3MEPEHUS, CBOMCTBA IIPSAMOYT OJIBHOTO
napajuielenunena

70

Teopema 0 AuaroHanu NpAMOYrojabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 Hee

71

CrepeoMeTprieCcKue U MPUKIaIHbIC
3a7a4M, CBA3aHHbBIC CO B3aUMHBIM
PAacCIOJIOKEHUEM MPSAMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIe TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX JI0CKOCTEN Ha
CKPENTUBAIOIINXCS MTPSMBIX, PACCTOSTHUE
MEXTy CKPEIUBAIOITUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosinue oT TOUKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

75

BrrunciieHue paccToAHUI MEXTY
CKPEILMBAIOIIUMHUCS IPSIMBIMU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbix yrinoB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YTiia

77

DnemMeHTHI chepuuecKoil reOMEeTPHH:
reo/Ie3nYeCcKre JMHUU Ha 3eMiie

78

KonTtposnpHast padota "Yrisl u
paccrosHus"

79

CucremaTtuzanus 3HaHuN "MHOTOTpaHHUK
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U €ro dJieMeHTh"

IInpamua. Bunel nupamun. [IpaBunpHas

80 1
nupaMuaa

81 [Ipusma. IIpsimas u HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [IpssMot mapaienenunesn, 1
MPSIMOYTOJIBHBIH MapajuIeenumnes, Kyo

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Oiinepa. [IpaBuiibHbIE U OTYIPABUIIbHBIE 1
MHOTOTPaHHUKH

85 KounTtponsHas pabora "MHororpaHHUKH" 1

86 [lonsiTne BexTOpa Ha MJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapasnienenunena 1

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1
Paznoxenue Bekropa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
IUIOCKOCTH

92 CkansipHO€ pou3BeICHUE 1

93 Brruncnenue yria Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3anauu ¢ BEKTOpaMu

95 IIpocreiimme 3a1a4u ¢ BEKTOpaMH.
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OCHOBHBIE TOHATHUA

IIpocrenmme 3aga4n ¢ BEKTOPAMH.

% [Toctpoenne 1
97 [Ipocrenmme 3a1a4n ¢ BEKTOPAMH. 1
Pewrenne 3anau
98 [ToBTOpEHUE: Teopema Ditnepa 1
99 [ToBTOpenue: Teopema [ugaropa 1
100 Hrorosas koHTposbHas paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0o0IIeHre U CHCTeMaTH3alns 3HaHU N 1
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Temsbl "YpaBHEHNE IPSIMOI, 1
MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE IJIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
8 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE 1
IIPOrpaMMHUPOBAHKE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHKE
10 AHanuTHyecKkue METObl pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY INIOCKOCTSIMU B MHOTOI'PaHHUKAX
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@opmyita pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxenue paccTosiHuM OT TOYKHU 70
IUIOCKOCTHU B KyOe

14 Haxosxnenue paccTosiHuM OT TOYKHU JI0
IJIOCKOCTH B MIPABUILHOU TUPAMH/IE

15 KontponbHas pabota "Ananuruyeckas
reoMerpus’"

16 CeyeHHs] MHOTOT'PAHHUKOB: CTaHAAPTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAHHUKOB: METO/T CIIE0B
CeyeHMsI MHOTOT'PAHHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, TIEPECCUCHUS IPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble MpsSIMbIE U TIIOCKOCTH:
napajuieNibHble CEYeHUS

20 [TapannenbHblie NPSMBIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHblie NPSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKTY CKPEIIHBAIOIIUMHUCS
MPSIMBIMH
[lepnientuKynsapHbIE MIPSMBIC U

99 IJIOCKOCTHU: CTaHAPTHBIE Maphl
MEePIEeHIUKYIAPHBIX TUIOCKOCTEHN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB
[lepnieHIuKynsApHBIE IPSMBIC U

23 MIJIOCKOCTH: TEOPEMaA O TpeX

NEpNCHAUKYJIApax
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24

[lepnieHquKyIIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOTOYI'OJIbHUKOB, (DOPMYJIbI IS
TI0MIaIeH, COOOPAKCHHMSI 11010 OHSI

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JISI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

27

[ToBTOpEHMe: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTIAIeH, COOOpaKEHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
TIJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI TT0100Mst

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUM Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIBHOTO
napasiesnenumnena
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HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIBHOTO
napajuiesienumneia

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTpHYeCKHe 3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBSI3aHHBIC C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénnoro uarerpaia. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJ ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0sEM
MTUPAMUTBI

40 ®dopmyna 06pEMa mupamusl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yTIIOM

41 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUYECKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTUPAMHJTBI

WKJIaJHBIC 33J1a41 I10 TEME ‘bEMBI

I1 "O6

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIbI
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[Tpumenenne 00bEMOB. Beruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 Hunuuap. [psmoi KpyroBoi HUAIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOM nmoBepxHOocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C

MUJIIMHAPOM
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58

HpI/IK.HaI[HBIe 3aga44, CBA3aHHBIC C
OUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. B 1 m300paxkenue mapa

61

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxenue mapa

62

VYpasuenue chepsl. [Tnomanp cheps u e€
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCThHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U MapoM,
MIOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

66

[TpuknaaHbie 3a7a9u, CBSI3aHHBIC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHBIC
moao0ust

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

69

3amaun 1o Teme "Tena 1 MOBEPXHOCTH
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BpaiieHus"

70

3anauu 1o Teme "Tesa U NOBEPXHOCTH
BpaiieHus"

71

KonTtponenas padota "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O6bém mmumuHApa. Teopema 06 00bEMeE
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYyCa

74

ITmomamm OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprvecKue 3a/1a4H, CBI3aHHBIC C
BBIYUCIICHUEM 00BEMOB ITUIUHPA,
KOHYCa

76

[Ipuknagaeie 3agaun mo Teme "OO0BEMBI U
IJION[a Iy MMOBEpXHOCTEN Ten"

77

OO0BEM 11apa U IapoBOTro CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomaas
chepbl. CTepeoMeTpUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, IapoBOro CErMeHTa U IapoBOIo
CeKTOpa

78

[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMU
ITOTIOOHBIX T
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79

[TonoGHBIE TeNia B TPOCTPAHCTBE.
N3menenne 06bEMa pu 1o 100UH.
CrepeomeTpHueCcKHe 3a/1auu, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TeI U IIIOIAeH
IIOBEPXHOCTEH

80

KonTponsnas padora "[Tnomamu
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TE"

81

JiBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCTBO puryp. O0mue
CBOMCTBA JIBIKCHU I

82

Bubl n1BukeHMiA: TapauieIbHbII
MEPEHOC, LIECHTPAIbHASI CHMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT BOKPYT
NpAMOM

83

[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06maromee moBropeHue 11 MoHATHIA 1
MeT0/10B Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEH
B IIpocTpaHcTae”

87

Ob6o6maromniee noBroperue 11 noHsATui u
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIUs 3HAHUI:

83




"BexTopsl B npocTpaHcTBe"

88

Oo6o6maromiee moropenue 11 nmoHsTuit u
MeT0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBroperne 11 moHsTHi U
MeTO0/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIis 3HAHHUHN:
"O6beM MHOTOrpaHHUKA"

90

O6o6mmaromniee nopropenue 11 noustuii u
METOJIOB Kypca reomerpun 1011
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o6matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpyrJibIxX Ten"

92

O6o06matomee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CHCTEMaTH3alUs 3HAHUM:
"[Tmomaamn MOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

HroroBas koHTposbHas paboTa

94

Htoropas KOHTPOJIbHasA pa60Ta

95

[ToBTOpEHue, 06001IEeHNE U
cucTeMaTH3allHsl 3HAHUI

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
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HAYKH U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HAYyKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
98 HAayKU U €€ poiib B Pa3BUTUU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI

Hcropus pasBuTHS CTEPEOMETPHUH KaK
99 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




[TPOTPAMME
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KYPC «BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIINCKA

VYyeOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOro ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO 00Iiero oopasoBaHus. Y4eOHbBINA KypcC
NpeaHa3HavYeH sl OpMUPOBAHUS Y OOYyYAIOMIMXCS CTATUCTUUECKOW KYJIbTYphI U
MMOHUMAaHUS POJIA TEOPUM BEPOATHOCTEN KAK MATE€MaTUYECKOTO MHCTPYMEHTA A
U3YUYEHUs CIIy4alWHbIX COOBITHUM, BEJMYMH U TipoiieccoB. [Ipu um3yueHunm kypca
o0OoramarwTcss NOpPeJCTaBICHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHUYMBOIO MHUpa, pa3BUBAETCS [MOHUMAHME 3HAYMMOCTH U  OOIIHOCTH
MAaTE€MATHYECKUX METOJAOB MO3HAaHUA KaK HEOTHEMJIEMOW YacCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4eOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUM O CIyYalHBIX BEJIMYMHAX U B3aUMOCBS3IX MEXKIY
HUMH Ha Ba)XXKHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydaromumxcs A0IKHO chOpMHUPOBATHCA TIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMATHYECKUX MOJAECIIAX, UCTIOIb3YEMBIX
JUIsE  ONMMCAHMSI  AHTPOMOMETPUUECKUX W JAeMorpadUyecKuxX  BEJIUYHUH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, JIUTEIBHOCTU O€30TKa3HOM
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmecTBe. YueOHBIH Kypc sBiseTcs 0a30i I OCBOCHHUS BEPOSTHOCTHO-
CTAaTUCTHYECKUX METOO0B, HEOOXOAMUMBIX CIEIUATICTaM HE TOJBKO MHKEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAIbHBIX U MCHXOJOTUYECKHUX, IOCKOJBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHyI0 4YacThb y4eOHOTO Kypca 3aHUMAaeT
oOcyXJleHHe 3aKOoHa OOJbIIMX uYucenl — (YHIaMEHTAIbHOTO 3aKOHA IPUPOJIBI,
MMEIOIIET0 MAaTEeMAaTHYECKYI0 (POopMaTH3aIHIo.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIIENIEHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiydaliHbIe
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxanue nuHun «CnydailHble COOBITUSL W BEPOSITHOCTHY  CIIYXKHUT
OCHOBOM st (hOpMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUd BEpOATHOCTEH
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MEXKIY 3HAYCHUSAMMU CIIyYalHbIX BEJIUYHUH. BaKHYI0 4acTh B 3TOU COAEPIKATEIbHON
JIMHUM 3aHUMAET U3yYEHUE T€OMETPUUYECKOTO U OMHOMHAIIBHOTO PAaCIpeleICHUI U
3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH — MOKA3aTE€JIbHBIM U HOPMaJbHbIM
pacnpeneIeHUsIMU.

Tembl, CBsSI3aHHBIE C HENPEPHIBHBIMU  CIyYallHBIMU BEJIMYMHAMHU U
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYyYalolUIMXCsi Ha OINHCAHUM U
M3YYEHUH CIyYalHbIX SBJICHUN C MOMOIIbIO HENMpEPBIBHBIX PyHKIUN. OCHOBHOE
BHUMAaHHE YENSIEeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpe/IelICHUsM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMUTEIbHOE W3Y4Y€HHUE CBS3H
MEXIy CiIy4ailHbIMM BEJIMYMHAMU U OINHCAHME OTOM CBSI3M C [OMOIIBIO
KO3 PUIIMEHTa KOPPEIAIMH W €ro BBIOOPOYHOTO aHajora. ITH DJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO o0011ero o0pa3oBaHMsl, © BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB anreOpbl U T€OMETPHUHU.

Emé oaun oanemMeHT  coiep)kaHus, KOTOPBIA  MpeasiaraeTcss  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCJEA0BATEIbHOCTh CIYyYalHBIX HE3aBUCHMBIX
COOBITH, HACTYNAIOUIMX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpe/ieieHHeM
BEPOATHOCTEH KOJIUYECTBA TAKUX COOBITUI HOCHUT pPa3BUBAIOLIMN XapakTep H
ABIIAETCS aKTyaJlbHBIM JJIA OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TIICUXOJIOTHEH W
YIPABICHUEM.

Ha wusydyenue yueOHOoro kypca «BeposiTHocTh u  cTaTucTUKay Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 ugaca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B Heemio).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObITUs (MCX0Jbl). BeposTHOCTH ciaydailHOTO coObITHS. BIuW30CcTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOKEHHUE BEPOSTHOCTEM. [lepeBO cCiryyaiiHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyia barieca. HezaBucumbie
COOBITHUS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTBITAHUM J10 TIepBOro ycnexa. IlepectaHoBKH
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  uarpamma
pactpenenenus. Onepanuu Haj CIy4yallHbIMM BeIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

11 KIJACC

CoBMmecTHOE pachnpenesieHHe JBYX Cily4yalHbIX BenauunH. HesaBucumele
CJIy4ailHbIE BEJIMYMHBI.

MaremaTuueckoe OKHMIAHWE CIIy4YalHOW BEJIWYUHBI (pacrnpeneseHust).
[IpuMepbl TpUMEHEHHS] MaTeMaTUYECKOrO0 OXKHUJaHHsS (CTpaxoBaHHWE, JOTEpes).
Matematudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXHMIAHUE CYMMBI CIIy4alHBIX BEJIHYMH. MaTeMaTudeckoe  OXKHJIaHUE
F€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeieSICHH.

Jucnepcuss W CTaHAApPTHOE  OTKIOHEHUE  CIIyYalHOW  BEJIMYMHBI
(pactipenenenus). Jlucriepcust OMHApHOW CIydaltHOW BETWYMHBL. MaTemMaTHIecKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAQPTHOE  OTKJIOHEHHE  OMHOMHAJIBHOTO
pacnpenenenud. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO

pacrpeeieHusl.
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HepaBenctBo YeobniméBa. Teopema UebOniuéBa. Teopema bepuynnu. 3akoH
OonpmMx  yuced. BblOopouHblii  MeTOn — uccaeAaoBaHMil.  BeiOOpouHbIe
XapakTepucTuku. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YYEHHBIX PACTIPECICHUI.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aayu, IpUBOAIIME K MOKA3aTEIbHOMY paclpeAesIeHHI0. 3a1auu, IPUBOSLINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHHA. 3ajauu,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccus, MeTO/ I HAMMEHBIIINX KBaJIPaTOB.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 37I0pOBOro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIy, OCO3HaHWE IIEHHOCTH TPYJIOJIOOWS, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
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FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHUE BJIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IUIAHUPOBAHHWE IIOCTYIKOB W OIICHKA WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eATeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiaccU(]UKaIUy,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIFOUECHHI 11O aHAJIOTUU;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;
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BbIOMpaTh crnoco® pemeHus Yy4eOHOM 3aaaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCH,,  (QUKCHUpYIOIIME  MPOTHBOpEuYHe,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHUYecKoro o0ObeKTa, siBJIeHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PEIICHHUS 3ajauyw,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
IIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMAT BBICTYIUIEHHUA C Y4YETOM 3ajay
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOH WH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHUS
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJISI Tporiecca W pe3yibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa LEIU U YCIOBUAM, OOBSICHITH IPUYUHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelieHWH YYeOHBIX 3a7ad, MpPUHUMATh [eJIh COBMECTHOU
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT pabdoThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXICHHUs, OOMEH MHCHUH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJCHAMU KOMAHJbI, OIEHUBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

CBOOOJHO OMepUpOBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Tpad,
nyTh B Tpade, Iemnb, UK, JAEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaWHOTO
JKCIIEPUMEHTA;

CBOOOJIHO OINEPUPOBATh MOHATHSIMU: CIy4aWHBIA HKCHIEPUMEHT (OMBIT),

CllyyallHO€ COOBITHE, FJIEMEHTApHOE CydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
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CIIy4ailHOrO  OMbITA, HAXOAWUTh BEPOSITHOCTU COOBITMM B  ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaxoJIUTh U (HOPMYIUPOBATH COOBITHS: MEpeceUeHne, OObEIUHEHUE AaHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJOKHOE JIaHHOMY, HCIOJb30BAaTh JUarpaMMbl
Dlinepa, KOOPAWHATHYIO MPSIMYIO JUJISl peleHusl 3a]ay, MoJb30BaThCs (HOpMYIIOi
CJIOEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH;

ONEPUPOBATH  NOHATUAMMU: YCIOBHasi  BEPOSATHOCTb, YMHOKEHUE
BEPOSITHOCTEH, HE3aBUCHUMbIE COOBITHS, JI€PEBO CIy4YalHOTO HSKCIEpPUMEHTA,
HaXOJUTh BEPOSTHOCTH COOBITUH C TOMONIBIO MpaBHJIa YMHOXEHUs, JepeBa
CIIy4ailHOTO OMbITa, MCIMOIB30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baifeca mpu pemienun 3ajay, onpeaeisTh HE3aBUCUMOCTh COOBITHH 10 Gopmyiie u
[0 OpraHU3alMy CIIy4alHOr0 KCIIEPUMEHTA;

OPUMEHSATh M3yYeHHble KOMOWHATOpPHBIE (OPMYJNBI JUJISl TMEPEUUCICHUS
AJIEMEHTOB MHOECTB, 3JIEMEHTApPHBIX COOBITUN CIYyYalHOTO OIbITA, PEIICHHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  OMepUpoBaTh MOHATUSIMHU: OWHAPHBIM  CIy4YalWHBIM  OMBIT
(uctiplTaHue), ycrex W Heyjada, He3aBUCHMbIEC HCIIBITAHMS, CEpUs HCIBITAaHUM,
HaXOAUTh BEPOSITHOCTH COOBITUH: B CEpUU HCIBITAHUN A0 IMEPBOTO ycrexa, B
CepUM UCTBITaHUI bepHyJIM, B OMBITE, CBI3aHHOM CO CIyYalHBIM BBIOOPOM W3
KOHEYHOM COBOKYIIHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: CIy4dalHas BEJIWYMHA, paclpeiesieHue
BEpOATHOCTEH, JaMarpamMma paclhpejiesieHus, OuHapHas clydaiiHas BeJlWYHHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeielieHue.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

ONEPUPOBATh MOHATUIMHU: COBMECTHOE PACHPEICICHHUE JBYX CIy4alHBIX
BEJIMYMH, UCIOJIB30BaTh TaOJIUIy COBMECTHOTO pACIpEACNICHUs JABYX CIy4alHBIX
BEJIMYMH JUISl BBIJACJICHUS PACIpEIeNICHUs] KaXIOW BEJIWYMHBI, OIpEICIICHUS
HE3aBUCHMOCTH CIIyYalHbIX BEJINYUH;

CBOOO/IHO OMEpUPOBATH MOHATHEM MATEMATUYECKOTO OXKUAAHUS CIIydalHOM
BEJIMYMHBI (pacrnpeneneHus), NPUMEHITh CBOMCTBA MAaTEMaTUUYECKOTO OXKHMIaHHUS
IPU PELICHUH 33/a4, BHIYUCISATh MAaTEMAaTHUYECKOE OKUAAHHE OMHOMHUAIBHOTO U
r€OMETPUYECKOTO PACIIPENECICHUN;

CBOOO/IHO ONEpUpPOBaTh MOHATHUSMHU: TUCHEPCUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOM BEJIIMYMHBI, TPUMEHATH CBOMCTBA JHCIEPCHUM CIIyYaWHOW BEIWYHUHBI
(pactipenenieHrs) NMPU PEIIEHUM 3a]1a4, BBIYMCIATH AUCHEPCHIO M CTAHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 M OMHOMHAIILHOTO paclpeaeeHuil;

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU MO JTaHHOM BBHIOOPKE U OLIEHHWBATh
XApaKTEePUCTUKH TE€HEpPaJbHOM COBOKYIHOCTM [JAHHBIX [0  BBIOOPOYHBIM
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xapaktepucTukaMm. OLIEHUBATh BEPOATHOCTH COOBITUN M MPOBEPSATH MPOCTEHIINe
CTaTUCTUYECKHUE TUIOTE3BI, NOJIb3YSICh N3YYEHHBIMHU PACTIPEICIICHUSIMU.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KEeHNE U YMHOKEHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnertanus beprymnu. CiydaifHbIi BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCETT 5
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CilydallHbIE BEJTMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacripeiesieHus
Pacnpenenenne Ilyaccona
CBs3b MEXKTY CITy4YailHBIMU BEJIMYUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
1 I'pad, cBsa3HbII rpad, npeacTaBIcHUe 1
3a/1auy ¢ TOMOIIBIO Tpada
5 Crenens (BaJleHTHOCTD) BepiIuHbL. [1yTh 1
B rpade. Llenu u uKIIbI
3 I'padsr Ha mnockocTu. [epeso 1

CIIy4ailHOTO SKCIIEpUMEHTA

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
4 CITy4JailHbIe COOBITHS. DJIeMEHTapHBIC 1
COOBITHS (MCXO/TBI)

5 BeposTHOCTB CitydaitHOTO COOBITHS 1

BeposTHOCTH COOBITHI B OMBITAX C
6 PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU 1
COOBITUSIMU

HepecequI/Ie, O6’LCI[I/IH6HI/IC MHOXCCTB
n CO6LITPII>1, IMIPOTHUBOIIOJIOKHBIC

! coObITus. PopMyIa ClI0KEHUs .
BEPOSITHOCTEH

8 YcioBHas BEpOSITHOCTh 1

9 YMHOxkeHue BeposiTHOCcTer. Dopmyna 1

YCHOBHOﬁ BEPOATHOCTU
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10

®opmyiia MOJHOK BEPOATHOCTH

®opmyna baiieca. HezaBucumebie

11
COOBITHS

12 KomOuHaTOpHOE NMPaBMIIO yMHOKEHUSI.
[lepecTanoBKM U aKkTOpUAT

13 Yucno couerannii. TpeyroJbHUK
[Tackainsa

14 ®opmyna buHoma HproToHa
KonTponsnas padora Nel: "I'padwi,

15 BEPOSITHOCTH, MHOXKECTBA,
KoMOMHaTOpuKa"
bunapHsIii cy4ailHBIN ONBIT
(ucmblTaHKe), yCIeX U Heynaya.

16 HezaBucumsie ucnbitanus. Cepust
HE3aBUCUMBIX UCIIBITAHUH JI0 IEPBOTO
ycrexa

17 Cepusi HE3aBUCUMBIX UCIIBITAHUN J10
IIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCIIBITAHUNA
bepnynnu

19 Crydaiinblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

20 [IpakTuyeckas paborta c
HCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOIUI]
Cnyuaiinas BenuuuHa. Pacnipenenenue

21 BeposTHOCTEN. [lnarpamma

pacnpeneneHus
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22

Onepauuu Haj cay4aiHbIMU
BennuuHaMi. [Ipumepsl pacnpenencHui.
bunapnas ciydaiiHas Beau4uHa

23

I'eomeTrpuueckoe pacnpeneneHue.
buHoMuanbHOE pacnpeneneHne

24

MareMatnueckoe 0KUAAHUE CITy9alHOU
BennunHbl. COBMECTHOE pacIlpe/ie/iCHHe
JIBYX CIIy4allHbIX BEJIUYHH

25

HesaBucumsle ciydaiiHble BEJIMYHHBI.
CBoiicTBa MaTEMaTUYECKOTO OKHIAHHUSL.
Matemaruueckoe oXugaHue OMHapHOM
CIIy4ailHOM BEIUYHMHBI

26

Marematudeckoe OXKUJaHNue
r€OMETPUYECKOr0 ¥ OMHOMHUATILHOTO
pacrnpeneneHuit

27

Jlucniepcust ¥ CTaHJAPTHOE OTKIOHEHHUE

28

Jucnepcust OMHApHOU CIydaitHO#
BesIMYMHBI. CBOMCTBA JUCTIEPCUH

29

MaremaTudeckoe OXKXHIOaHUC
IMPOU3BEACHUA U JUCIIEPCUA CYMMBbI
HC3aBHMCHUMBIX CHy‘I&ﬁHHX BCINYHNH

30

[IpakTuueckas pabora ¢
WCIIOJIb30BAHMEM JIEKTPOHHBIX TAOIHIL

31

Hucnepcust OMHOMHMAIBHOTO
pacripenenenus. [Ipaktuueckas padota ¢
UCIOJIb30BAHMEM 3JIEKTPOHHBIX TaOIUI]

32

O0001IeHNE U cUCTEMATU3ALUS 3HAHUN

33

KonTtponeHast padota Ne2: "HcnbiTanus
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bepnymnu. Ciiy4aiiHble BEJIMUYMHBI U

pacnpeneneHus"
34 O000111eHNE U cUCTEMATH3AIMS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Hepasencrso YeOnimeBa. Teopema 1
UYeobbimeBa
5 Teopema beprymu. 3akoH O0JIBITUX 1
qHUCe
Hepasencro YeOnimesa. Teopema
3 YeonimeBa. Teopema beprymm. 3akoH 1
OOJIBIITUX YHCETT
4 Br100pouHBIi METOT MCCIIETIOBAHMIA 1
5 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM 1 1
ANIEKTPOHHBIX TAOJIHUIT
I'enepanpHasi COBOKYIHOCTb M CiTydaiiHas
6 BBIOOpPKA. 3HAKOMCTBO C BHIOOPOYHBIMHU 1
XapaKTepUCTUKaAMH
OneHka cpeHero 1 Iucnepcun
7 reHepaibHONW COBOKYITHOCTH C TIOMOIIIBIO 1
BBIOOPOYHBIX XapaKTEPUCTHK
8 OrneHrBaHUE BEPOSITHOCTEH COOBITUH 110 1
BBIOOpKE
9 Craructuueckas TunoTesa 1
IIpoBepka MpOCTENIINUX TUIIOTES C
10 MIOMOIIBIO CBOMCTB U3yYEHHBIX 1
pacrpeneneHun
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ITpakTHueckas paboTa ¢ UCHOIb30BAaHUEM

11
AIEKTPOHHBIX TAOJIHII
[IpuMepsl HEIPEPBIBHBIX CIIY4aHBIX

12 BenuurH. OYHKINS TIOTHOCTH
BEPOSITHOCTH
PaBHomepHoOe pacnpenenenue. [Ipumepst

13 3aJ1a4, MPUBOJIAIINX K IMOKA3aTeILHOMY H K
HOPMAaJILHOMY pacrpe/IelIeHUsIM

14 OYHKIHS THIOTHOCTH BEPOSITHOCTH
MOKAa3aTeILHOTO pactpeesICHuUs
OyYHKIHS THIOTHOCTH BEPOSITHOCTH

15 HOPMaJIbHOTO pacnpezeneHus. Pemenue
3a/a4
[TocnenoBaTenbHOCTD OJAMHOYHBIX

16 HE3aBUCHUMBIX coObITH. [IpuMep 3amaun,
npuBoOAsIIeH K pacnpenenenuto [Tyaccona

17 [IpakTnueckas paboTa ¢ UCIOIb30BAHHEM
AIIEKTPOHHBIX TAOJIHNIL

18 KoBapuanus 1Byx ciiy4ailHbIX BETUYHH.
Koaddumument koppensunn

19 CoBMecTHBIC HAOIO/ICHUS ABYX BETUYHH

20 Br160opounbIit KO3 PHUITUEHT KOPPEAIUHA

21 Paznuune mex 1y TMHEHHOHN CBSI3BIO U
MIPUYHUHHO-CIIEJICTBEHHOH CBS3bIO

22 Jluneiinas perpeccus

23 [IpakTudeckas paboTa ¢ UCTOIH30BAHHEM

QJICKTPOHHBIX Ta6J'II/II_[
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Hpe,[[CTaBHCHI/IC JaHHBbIX C ITIOMOIIBIO

24 TaOJIMIl U AUArpamMM, OTHCaTeNbHAs 1
CTaTUCTHKA

o5 OnbITHI C paBHOBO3MOXHBIMU 1
AJIEMEHTAPHBIMU COOBITHSIMH

26 Borunicnenue BeposiTHOCTEN COOBITUI C 1
pUMEHEeHUEM QopMyIT
Brruncnenue BeposiTHOCTEN COOBITUH C

97 MIPUMEHEHHEM IrpapUUeCcKuX METO0B: 1
KOOpJUHATHasI psiMasi, IEPEBO,
auarpaMma Jumiepa

28 CrydaiiHble BeTMYMHBI U PACIIPeIeTICHHSI 1

29 MareMatnueckoe 0)XKUAAHNE CITydalHON 1
BEITUYHHBI

30 MaremaTruyecKkoe OKUAaHuE CITy4ailiHOM 1
BEITUYHHBI

31 KontponbHas padota: "BeposTHocTh u 1
cTaTUCTUKA"

32 Brruncienue BeposTHOCTEH COOBITHIA C 1
npuMeHeHneM Gopmyi

33 Brruncnenue BeposiTHOCTEH COOBITHIA C 1
MIPpUMEHEHHEM IrpaUuecKux METOJ0B
CrnyyaiiHble BETUYHUHBI U pacrpeesieHusl.

34 Matematuueckoe OXKUIaHUE CIIydaiHON 1
BETTUYHMHBI

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Aunre6pa, 10 knacc, yriyonenssiii yposens (A.I'. Mep3nsk, I.A.
Homuposckuii, B.M. [lonsakos nox penakuuen B.E. ITononsckoro,
AxumonepHoe o6miectBo «M3narensctBo «IIpocBenieHuey)

2. AnreOpa, 11 xnacc yrinyonennsiii ypoBenb (A.I'. Mepznsak, [I.A.
Homuposckuii, B.M. Ilonsako nox pexakiuent B.E. Ilogonbckoro,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemieHuey)

3. T'eomerpus, 10-11 xknacc (JI.C. Aranacsu, B.®. byry3os, C.b. Kagomiier u
ap., u3narenabcTBo «IIpocBemienne»)

4. Maremaruka. Bepostaocts u ctatuctuka 10-11 xnaccsl. bazoBsiii u
yriayOJaeHHBIH YpOBEeHb, B IBYX 4acTax (Beicoukuii U.P., Smenko U.B.,
uznarenbeTBo «IIpocBenienue

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. Marematuka, 10 kiacc: anrebpa u Havyajia MaTEMaTUYECKOTO aHAJIK3A,
reomeTpus, yriayonennsii ypoeHb (bynko E.JI., Mepansak A.T'., [Tonorckuii
B.B., Sxup M.C., Akiinonepnoe obmectBo «M3marenscTBo «IIpocBerienue)

2. Maremaruka, 11 knacc: anrebpa v Hayajia MaTeMaTUYECKOTO aHaJIu3a,
reomeTpus, yriayoneHnsiii ypoeHs (bynko E.JI., Mepsnsak A.T'., [Tonorckuii
B.B., SIxup M.C., AkinonepHoe obmiectBo «M3narenbctBo «lIpocBemieHue)

3. T'eometpus. [Toypounsie pazpadotku. 10-11 xmaccsl (Caaksa C.M., byty3os
B.®., Marematuka: anre6pa u Hadajga MaTEMaTHYECKOTO aHaJIn3a, TeOMETPHS,
yrayonenasiid ypoBeHb (bynko E.JI., Mep3msik A.T'., ITomonckuit B.B., Sxup
M.C., AkumnonepHoe o6mectBo «M3natenpcTBo «IIpocBenienne)

4. BeposatHocTh u cTaTucTuka, 10-11 kmacchl, 6a30BbIi U yrayOJIeHHBIA YPOBHH,
Meroandeckoe nocoodue miug yuurens (bynumosuu E.A., MaTtemaruka:
anreOpa ¥ Havajga MaTeMaTHYECKOTO aHalIn3a, TEOMETPUS, YTITyOICHHBIH
ypoBens (byuko E.J1., Mepznsak A.T'., [Tononckuii B.b., Axup M.C.,
AxnnonepHoe obtiectBo «M3narenbctBo «IIpocBerienne)

U ®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

Poccuiickas anmekTpoHHas mKoiaa

https://www.yaklass/ru/

https://foxford/ru/

106


https://www.yaklass/ru/
https://foxford/ru/

bu6mnoreka IIOK

CornacoBaHo
[IpoTokoJt 3acenanus yuurenen
€CTECTBEHHO HAYYHOI'O IIMKJIa

oT «28» aBrycra 20 1. Nel

CornacoBaHo

3amecTuTenb JUpPEKTopa

1o yueOHoM pabore
JLLH. bpeyc

« » aBrycrta 202
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