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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o maTemMaTHKe YriIyOJI€HHOTO ypOBHS it oOydaronuxcst /—9 kiaccos
pazpabdorana Ha ocHoBe ®I'OC OOO. B mporpamme 1o mMaTeMaTUKE YYTEHBI UJEU U
MOJIO)KEHUS] KOHLEMIIUUA Pa3BUTUS MaTeMaTHUuecKkoro ooOpa3oBaHus B Poccuiickoi
Oenepanuu.

[TpeameToM MaTeMaTHKH SBISIOTCS (PYHIAMEHTAIBLHBIC CTPYKTYPHI HAIIIETO MUAPA —
MPOCTPAHCTBEHHBIE (OPMBI M KOJWYECTBEHHBIE OTHOIICHUS (OT TPOCTEHIINX,
YCBaMBAaEMbIX B HEMOCPEJICTBEHHOM OIBITE, IO JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYIHBIX U MPUKIIATHBIX Uel). MaTeMaTHYeCKue 3HaHUS 00SCIIEIMBAIOT
MOHUMAaHWE TPUHITUIIOB YCTPONCTBA W WCIOJIB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIPUSTHE W HMHTEPIPETAIUIO COLMAIBHON, HSKOHOMHUYECKOH, MOJIUTUYECKOU
uH(boOpMaIUK, JAl0T BO3MOXKHOCThH BBINOJHATh PACUEThl W COCTABISTH AJTOPUTMBI,
HAXOJUTh U IPUMEHSTH (POPMYIIbI, BIAJAETh MPAKTUUECKUMU IPUEMAMU T€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHUHM, YUTaTh MH(POPMAIIMIO, TPEACTABICHHYIO B BHUJE TaOJIHII,
auarpaMM M TpaduKOB, JKUTh B YCJIOBHUSIX HEOIMPEACICHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUM.

N3yuenne maremMaTWkd (GOpMHUPYET y OOydYarOIIMXCS MaTEMaTHYCCKUU CTHIIb
MBIIICHUS, TTPOSIBIISIONTUNCS B ONPEACIICHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuyecs
OCBaMBAIOT TaKWE TMPUEMBI W METOABl MBINUICHHUS, KaK WHAYKIUS W JETyKIIHS,
000011IeHNe U KOHKPETU3allks, aHall3 M CHUHTE3, KIacCU(PUKALUA U CUCTEeMAaTH3aIlHs,
abctparupoBanue U aHaiorus. OOBEKThl MATEMAaTUIECKUX YMO3AKIIIOUEHUH, TPaBHUIIa HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHUECKUX TMOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHus (GOpMYIUpOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
CaMbIM pPa3BHUBAIOT JIOTUYECKOE MbIIUICHHE. V3ydeHne maTemMaTuku oOecreyruBaeT
dbopMHpoBaHrE aNTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCHUTaHUE YMEHUN
JIEUCTBOBATh IO  3a/JIaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBAaTh  HM3BECTHHIC H
KOHCTPYHpPOBaTh HOBBIE. B mipoliecce perienus 3aaa4 — OCHOBOW y4eOHOM 1eATeIbHOCTH
Ha YpOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TBOPYECKAs M MPUKIIATHAS CTOPOHBI MBITTUICHHUSI.

OOyuenne mMaTeMaTUKE JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOUYHYIO,
panMoHaNbHYI0 U WHGOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOIXOJSIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, TpadUuecKue CpeICTBa IS BBIPAXKEHUS CYXKICHUN U
HaTJISIIHOTO WX TMPECTaBICHUS.



[Ipy m3yyeHuM MaTeMaTHKH OCYLIECTBISETCA OO0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JEHCTBUTENBHOCTH, IPEACTABICHUSAMHU O MPEAMETE U METOJAX MaTEMAaTUKH,
UX OTJIMYMH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 0COOEHHOCTSX
MIPUMEHEHUSI MATEMATUKU JJIsSl PEILICHUS] HAYYHbIX U MPUKJIAIHBIX 3a]1a4.

Marematuueckoe oOpazoBanue B Poccuiickoit ®enepanuy JOKHO peIiaTh,
B YaCTHOCTH 3a/1a4i 00ECIIEYeHHs CTPaHbI BBIITYCKHUKAMH, MaTEMaTUYECKas IOrOTOBKA
KOTOPBIX JIOCTaTOYHA JJISl MPOJOJDKEHHUS 00pa30BaHUS B Pa3IMUYHBIX HAMPABICHUSX,
BKJIIOYAsl MaTEeMaTU4YeCKUE MCCIeIoBaHus, paboTy B cdepe HHPOPMALUMOHHBIX
TEXHOJIOTHA, MPENOAaBaHNE MATEMATUKH, C OJJHOM CTOPOHBI, U MPUMEHEHHE MaTEMaTUKH
B JpPYTrUX HayKax, B MHKEHEPHO-TEXHOJIOTMYECKOW M CoLMalIbHOU cdepe ¢ apyrou
CTOpOHBL. [l oOecnieyeHHs] JOCTHXKEHHMSI COOTBETCTBYIOIIEM JTHUM  3ajadaM
MaTeMaTUYeCKOM MOJArOTOBKH OOyYarouuxcsi, JJig YJIOBJIETBOPEHHUS HUX 3alpPOCOB
U BO3MOXXHOCTEW TMpe/Ha3Hau€Ha MporpamMma YriyOJIEGHHOTO W3Y4YeHHUS MaTeMaTHKU.
[Iporpamma mo MaTeMaTUKE YIJIyOJIEHHOTO YPOBHS JA€T BO3MOYKHOCTh PAaCLIUPUThH
U YIJIyOUTHh Kpyr H3Yy4aeMbIX BOIIPOCOB, CO3/aTh 0oJiee IEIOCTHOE MPEJCTABICHUE
O CHCTEME MaTeMaTUYEeCKUX 3HaHUM, chOpMUPOBATH OOJIEe YCTOMUUBBIE U OCO3HAHHBIE
YMEHHUS.

[IpuopureTHpIMU 1ENIAMH OOy4Y€HHS MaTreMaThuke B 7-9 Kiaccax SBISIOTCS:

(opMHpOBaHME LIEHTPAJIbHBIX MAaTEMaTHYECKUX MOHATHI (YHMCIIO, BEIUYMHA,
reomeTpudeckas Gurypa, NmepeMeHHas, BEPOSTHOCTb, (PYHKIMS), 0OECIECUHBAIOIINX
IPEEMCTBEHHOCTb U NMEPCIIEKTUBHOCTh MaTEMaTUYECKOTO 00Pa30BaHUs 00yUarOIINXCS;

Mo/BeICHUE OOyYaroUIMXcsi Ha JOCTYIMHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIEr0o MUpa, TOHUMAHUE MAaTEMATHKUA KaK 4acTH
oO1Iel KyJabTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
MMO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpeca K U3YyYEHUIO MaTEMAaTUKH;

dopmupoBaHre (PYHKIIMOHATLHON MaTEMaTHYECKONM TPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBICHUS MATEMaTUUYECKUX MOHATUH, 00bEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYalUsX W TPH W3YYEHUU NPYTUX YUYEOHBIX MPEIMETOB,
NOPOSIBJIICHUS] 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMylIHpoBaTh HUX Ha A3BIKE
MaTeMaTUKM M CO3/aBaTh MAaTE€MaTUYECKUE MOJEIHM, TPUMEHSTh OCBOEHHBIN
MaTeMaTUYEeCKUil anmapaT [Jisg pEHIeHUus NPaKTHKO-OPHUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OcHOBHBIEC TUHUU COJIEPKAHMSI POTPAMMBI 110 MaTemaThke B /—9 kiaccax: «Hwucna
U BBIYUCICHUS», «Anreopa» («Anrebpanueckue BbIpaKEHUS», «YPaBHEHUS U
HEpaBEHCTBay), «DyHKUN», «I'eomerpus («['eomerpruyeckue QUrypsl U UX CBONCTBAY,
«3MepeHne TreoMEeTpUYECKUX BEIWYUH»), «BeposSTHOCTb M CTaTUCTHKa». J[aHHbBIE
JIMHUYU Pa3BUBAIOTCSA MapajlieIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM MPUPOJION U
TpaJAULMSIMHU, OJHAKO HE HE3aBUCMMO OJIHA OT JpPYrod, a B TECHOM KOHTaKTe U
B3aNMOJEHUCTBUU.



ConepsxkaHre mporpaMMbI IO MaTEMAaTUKE, paclpeesICeHHOe 0 TojaM 00ydeHus,
CTPYKTYpPUPOBAHO TaKWM OO0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM
BorpocaM  oOywaromuecss — oOpalajuch  HEOJHOKPATHO, UYTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMHU TOHATUSIMA M HaBBIKAMHU OCYIIECTBISIOCH IOCJIEA0BATEIBHO
U TOCTYIATENIbHO, C COOJIFOJCHUEM NPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJINCh B OOIIYI0 CHCTEMY MaTEMaTUYECKHX TPECTABICHUN OO0ydJaroImmMXCs,
pacuupsig u yriryossis ee, 00pa3ysi IpOUYHbIe MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OO0 maremaTuka SBIsETCS 00s13aTEIbHBIM MTPEIMETOM
Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS W M3y4daeTCs HAa YIIyOJICHHOM ypOBHE B
paMKax CIeIyIoIMUX YYeOHBIX KypcoB: «Anredpay», «I'eomerpus», «BeposTHOCTb U
CTaTHCTHKA.

OO6riee ynca0 4acoB, PEKOMEHIOBAHHBIX JIJIsI M3yYeHUsI MaTeMaTuKu, — 816 Jacos:
B 7 kiacce — 272 vaca (8 4acoB B Hefieni0), B 8 kinacce — 272 daca (8 4acoB B HEJIENIO), B
9 knacce — 272 4daca (8 4acoB B HEIEIIO).

Bo3MoxkHa KOppeKTHPOBKa OOIIET0O YKCIIa YaCOB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI
npeaMera, ¢ y4eToM HHAMBUIYAIBHOTO IOAXOJa 00pa30BaTENIbHBIX OPraHH3allMi K
yIIIyOJICHHOMY H3yYE€HHI0O MaTeMaTHKH, B paMKax COOJIIOJACHUS TUTHEHUYECKUX
HOPMAaTHBOB K HEJIETbHOM 00pa30BaTeIbHON Harpy3Ke.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

OcBoeHME MaTEMATUKH JTOJKHO 00ecIeunBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o01m1ero 06pazoBaHus TNYHOCTHBIX, METAMIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIC PE3YIIbTATBI OCBOCHU ITPOTPAMMEI I10 MAaTCMATHUKC XaPAKTCPHU3YIOTCAL

1) maTpuoTHYECcKOe BOCIIMTAHME:

MPOSIBJICHUEM HHTEpeca K MPOIIJIOMY U HACTOSIIIEMY POCCHUHCKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHUICKMX MaTeMaTUKOB U POCCHICKON
MaTeMaTU4YeCKONW IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUW B JIPYTHX HayKax U
NPUKJIAJAHBIX cdepax;

2) rpaskKIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 0053aHHOCTEN Ipak/laHWHA U peaiu3alliy €ro mnpas,
NPEICTAaBICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYD, SIBJICHUH, IPOIEAYP TPAXKTAHCKOTO OOIIECTBA (HApUMEp, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO STUYECKHX MpOoOJeM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKEHUNW HAayKH, OCO3HAaHHEM BaXXHOCTU MOPATbHO-3TUYECKHUX
IIPUHITUIIOB B ICSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YacTHE B pEIICHHWM NPAKTHYECKUX 3aaad
MaTeMaTUYECKOW  HAINpPABICHHOCTH, OCO3HAHMEM BAXHOCTH  MAaTEMaTHYECKOTO
o0pa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKM3HU JUIsl YCNEIHONM NpodecCHOHATbHON
NEeATEIbHOCTY M Pa3BUTHEM HEOOXOJAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM
U TOCTPOEHUEM HHJIMBHUIYaJIbHOW TPACKTOPUU OOpA30BaHUS M >KM3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELIEHUH, PpacCyKICHHH, YMEHHIO BHUJEThH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TIO3HAHMS:

OpPHEHTAIMEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX IPEACTaBICHMI
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHsA 4YEJIOBEKa, NPHUPOABI U OOIIECTBA,
MOHMMAaHHUEM MaTeMaTHUYECKON HAyKH Kak C(epbl YeTOBEYECKOM eI TebHOCTH, 3TAllOB
€e pasBUTHA W 3HAYMMOCTH JUUISl Pa3BUTHS [UBUIM3AIMH, OBJIAJACHUEM SI3BIKOM
MaTeMaTHKd M MaTeMaTHYECKOW KyJIbTYpOW KaK CpeICTBOM ITO3HAHUS MHDPA,
OBJIa/ICHUEM HaBbIKAMHU MCCIIE0BATEIbCKOM ESTEIbHOCTH;



6) pusnueckoe BocnuTanue, popMupoBaHue KyJIbTYPHhI 310POBbSI
U SMOIMOHAJIBLHOTO 0JIATONOJTYyYMSI:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHUYECKUE 3HAHUSI B MHTEpPECaxX CBOETO 310POBbS,
BEJICHUSI 3JI0POBOr0 00pasa KU3HHU (3I0pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEKUM
3aHATHUH U OTABIXA, peryligpHas pu3nueckas aKTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA
pediekcuy, MpU3HAHHEM CBOETO IpaBa Ha OIIMOKY M TAaKOro e IpaBa JPYroro
YeJI0BEKA;

7) 3K0JIOTHYEeCKO€e BOCTIUTAHUE:

OpUEHTallMeld Ha MPUMEHEHHWE MAaTEeMaTUYECKUX 3HAHMM JIJIs pelleHus 3a/Jad B
00JIaCTU COXPAHHOCTU OKPYXKAIOLIEH Cpelbl, TUIAaHUPOBAHUS MOCTYIKOB U OLIEHKU MX
BO3MOJKHBIX TOCJIEACTBUNA I OKpPYXAlOLEeld Cpeabl, OCO3HAHHEM TIJ100aIbHOTO
XapakTepa SKOJOTMYECKUX TPOOJIEM U ITyTEH UX PEIICHUS;

8) apanranus K M3MEHSIIOIMMCSI YCJTOBHAM CONHAIbHOI H MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICUCTBHSM B YCIIOBHSX HEOMPEACICHHOCTH, TIOBBIIEHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NeATeIbHOCTh, B TOM YHCJIC YMCHHE
VUHTBCS y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HAaBBIKM W KOMIICTCHITMH U3 OTBITA APYTHX;

HEOOXOIUMOCTHIO B (OPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYITUPOBATH WUJIEH,
MOHATHS, TUMOTE3bl 00 OOBEKTaX M SIBICHHUSAX, B TOM YHCJIE paHee HE H3BECTHBIX,
0CO3HaBaTh Je(PUIIMTHI COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIMI KOHTPMED, KOPPEKTUPOBATH TPUHUMAEMBIC PEIIICHHS
U ACHCTBUSA, (GOPMYITUPOBATH M OIEHUBATH PUCKH U TTOCIIEACTBYS, (POPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbpTaTe 0CBOCHUS MPOrpaMMBbI [0 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOydaromerocs OyayT cOpMUPOBAHbI METaNpeIMETHbIE Pe3yibTaThl,
XapaKTepU3yIoIIUecs OBJIAJICHUEM I103HABATEIbHBIMA YHHUBEPCAIbHBIMU YYEOHBIMU
JNEUCTBUAMHM, KOMMYHUKATUBHBIMH  YHUBEPCAJbHBIMU  YYEOHBIMU  JCHCTBUSMH,
PEryJISTUBHBIMU YHUBEPCAIbHBIMU YU€OHBIMU JICUCTBUSIMU.

ITo3naBaTeibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeHCTBUS

[To3HaBaTenbpHBIE  yHUBEpPCAJIbHBIE  y4eOHBIE  JCUCTBUS  0OOECTICUMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTUBHBIX MPOIECCOB 00yYaromuxcs (OCBOCHUE METOOB
MO3HAHMSI OKPYXKAIOUIETO MHpa, MPUMEHEHHE JIOTHYECKHX, HCCIeA0BaTEIhCKUX
omeparui, yMeHui pabotaTh ¢ HHOOpPMALIHUECH).



ba3oBble Jornyeckue aecTBus:

BBISIBIIATH M XApPaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMAaTHYECKUX
OOBEKTOB, IMOHATHM, OTHOIIEHUH MEXIy MOHATHUAMH, (POPMYIMPOBATH OIpPENEICHUS
MOHSATUM, YCTAaHABIIMBATh CYIIECTBEHHBINM MpU3HAK KIAacCU(UKAIUU, OCHOBAHUA IS
0000IIEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbIE
U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIC U O0IIKE, YCIOBHBIE;

BBIABISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHUBOPEUUS
B (axTax, [NaHHBIX, HAONIOJCHUAX U YTBEPXKICHUSAX, NpeIaraTb KPUTEPUU IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

OPOBOJUTH BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEIyKTHBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIIOUEHUI 110 aHAJIOTHH;

pa3OupaTh  JOKa3aTelbCTBA  MATEMAaTUYECKHX  YTBEPXKIECHUW  (TpsiMbIe
U OT IPOTUBHOI'0), IPOBOJIUTH CAMOCTOSTENBHO J10KA3aTEIbCTBA MATEMATUUECKUX (DaKTOB,
BBICTPaNBaTh apPryMEHTALUI0, NPHUBOJUTH MPUMEPHl M KOHTPHPHUMEPHI, TPUMEHSTH
METOJ MaTEeMAaTUYECKON NHIYKIIMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYXKICHNUS;

BBIOMPATHh CHIOCOO pelIeHHs] yueOHOH 3a/1auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelIeHus1, BbIOMpaTh Hanbojee MOAXOIAUINI C yUETOM CaMOCTOSITENIbHO BbIIEJIEHHBIX
KPUTEPHEB).

ba3oBble ucciiegoBarebCKue 1eUCTBUSA:

WCITONIB30BaTh BOIMPOCHI KAaK HCCICAOBATEIbCKANA HWHCTPYMEHT ITO3HAHWMS,
(hopMyIHpPOBaTH BOMPOCH, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIBHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THIIOTE3y, aprYMEHTHPOBATH CBOIO
MO3UIINIO, MHCHHE;

IPOBOJWTH IO  CaMOCTOSATEIIBHO  COCTABJICHHOMY  IUIAHYy  DKCIICPUMEHT,
HCCCOBAaHUE TI0O YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEKIY COOOM;

CaMOCTOSTENIbHO (OPMYIHPOBAaTH OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
IIPOBEJICHHOT0 HAOJIFOACHUS, HCCIICIOBAHMS, SKCIICPUMEHTA, OIICHUBATh JIOCTOBEPHOCTH
MOJTyYeHHBIX PE3yJIbTaTOB, BHIBOJOB M 000OIICHU;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKE BBIJIBUTATh
MIPEANOIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCTh ~ WMH(OpMalMK,  JaHHBIX,
HEOOXOMMBIX JIJIsI PEIICHHUS 3a]1a4H;

BLIOMpATh,  AHAJU3UPOBATh,  CHUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALIMK U WITIOCTPUPOBATH pEIIaeMble
3a/layu CXeMamu, irarpaMmmamMu, HHOU rpa@ukoi U MX KOMOWHALUSIMU;

OIICHUBATh  HAJIEKHOCTh HH(POpPMAIMK 1O  KPUTECPHUSIM, TPEIOKCHHBIM
WK CPOPMYIIUPOBAHHBIM CAMOCTOSATEIBHO.



KomMMyHMKaTHBHBIE YHUBeEpPCaJbHbIe YUeOHbIe IeiiCTBHUA:

KoMMyHHKaTUBHBIE  yHHMBEpCaJbHbIE  Y4YEOHbIE  JIEHCTBUS  0OOECIIEUMBAIOT
c(OPMUPOBAHHOCTb COLTUAIBHBIX HABBIKOB 00YYaOLIUXCS.

OoO1enue:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBHUSIMU
U 1eJISIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHMS 3a/laud U TMOJYyYEHHBIM
pe3yabTaTam;

B X0Jie OOCYXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbl,
po0JieMbl, perraeMoi 3a/iaud, BbICKa3bIBaTh WJCH, HAICJICHHBIE HA MOWCK pELICHUS,
COIIOCTABJISITh CBOM CYXKJECHUA C CYXJACHUSIMU JPYyrMX YYaCTHUKOB JIHAJoOra,
0OHapyXMBaTh PA3IUIUE U CXOJICTBO IMO3UIUI, B KOPPEKTHOU popme GopMyIupoBaTh
pa3Horjacus, CBOM BO3paKEHUS,

MPEJCTaBIATh PE3YIbTAaThl pPEIICHUS 3aJayd, HSKCIEPUMEHTa, HCCIICI0BaHUS,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

CoTpyanunuecTno:

MOHUMATh U UCIIOJIb30BATh MIPEUMYIIECTBAa KOMAaHAHON U HHIUBUAYATbHON pabOThI
OpU pelIeHWH Y4YeOHbIX MaTeMaTHYeCKMX 3ajad, IPUHUMATh IeJIb COBMECTHOM
JesITeIbHOCTH, TUIAHUPOBAaTh OPraHMU3AlMI0 COBMECTHOM paboThl, paclpeAesTh BUAbI
paboT, TOoroBapuBaThCA, 0OCYXKIATh MPOIIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI
HECKOJIbKHX YEJIOBEK;

y4acTBOBaTh B TIPYNIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBbD» U UHBIE); BBIOIHSITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU
AEHCTBUS ¢ APYTMMU YJI€eHAMH KOMaH/Ibl, OLIEHUBATh Ka4eCTBO Pe3yjIbTaTa U KaueCTBO
CBOEro BKJIaJa B OOIIMIA pe3yJIbTaT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU
B3aHMOJICHCTBHSI.

PerynsiTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA

PerynaruBHble yHUBEpCalbHbIEe yueOHbIE AEHCTBUS 00ECIeUynBaOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTHU.

Camoopranu3amnus:

BBISIBJISITH TIPOOJIEMBI ISl PEUICHUsS] B JKU3HEHHBIX W YyUYEOHBIX CHUTYaIUsX,
OPUEHTHPOBATHCS B PA3IMUYHBIX MOJIXOJAX MPHUHATHS peleHUd (MHIUBUAYaAIbHOE,
IpyHIIOBOE);

CaMOCTOSITENIbHO COCTaBIISAThH IUIAH, aJTOPUTM pEIIeHMs 3aJaud (WM €ro 4acTh),
BbIOMpaTh CHOCOO pEIIeHUsT € YYEeTOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUH C y4eTOM
HOBOI HH(pOpMAIHH.



CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3ysbTara
pelIeHrsT MaTeMaTHUeCKOH 3a7aui, CAMOMOTHBAIIMH U peIIeKCUH;

OpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU PEIICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JACSITEIbHOCTH IOCTABJICHHOW LIEIH
U YCJIOBUSIM, OOBACHATH NMPUYMHBI JTOCTHKEHUS WIH HEIOCTH)KEHMSI LI€JH, HaXOJIUTh
OLIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IOMOIHUOHAJILHBIN HHTEJIJIEKT:
BBIpaXaTh AMOIMU TPU U3YYECHUU MATEeMaTHYECKUX OOBEKTOB U (haKTOB, aBaTh
SMOIMOHAIBHYIO OLICHKY PELICHUS 3a/1a4H.

HPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHbIe pe3yabTaThl OCBOCHUSI MPOrPAMMBI 10 MATEMaTHKE YIIIyOJIEHHOTO
YPOBHSI MPEACTABJICHBI MO TojJaM OOY4YEHHs] B CIEAYIOIIMX pa3jeiax IporpaMMbl
10 MaTeMAaTHKE B PaMKax OTJCIbHBIX Y4€OHBIX KypcoB Jisi /—9 KitaccoB: «Anredpay,
«I"eomerpust», «BepOSITHOCTb U CTATUCTUKAY.

Pa3zBuTne JIOrMYecKMX NPEACTABICHUM W HABBIKOB JIOTHYECKOTO MBIIIJICHUS
00y4aroIMXCsl OCYIIECTBIISECTCS B paMKaxX BCEX HA3BaHHBIX KYPCOB Ha MPOTSHKEHUU BCEX
netr oOyudenus. Ilpegnosaraercsi, 4YTO BBIMYCKHUK 9 Kjacca CMOXKET CTPOUTH
BBICKA3bIBAHUSI M OTPULIAHUS BBICKA3bIBAHWM, PACMO3HABATh WCTUHHBIC W JIOXKHBIC
BBICKA3bIBAHUS, MPUBOAUTH MNPUMEPHl U KOHTPIPUMEPHI, BBIMNOJHATH ONEPAlU HAJl
BBICKA3bIBAHUSIMH, CTPOUTH BBICKA3bIBAHUS M PACCYXKICHUS HA OCHOBE JIOTMYECKHX
MpaBuJj, peliaTh JOTHMYECKHUE 3aa4M, HAYUYUTCS MPUMEHSITH METOJ MATEMAaTHYECKOU
WHAYKIMH, OBJIIAJEET MOHATUSAMU: ONIPEIICIIEHUE, AKCUOMA, TEOPEMA, JOKA3aTEIbCTBO — U
Hay4YUTCs UCIIOJb30BaTh MX MPHU BBIMOJHEHUH Y4YEOHBIX M BHEydeOHBIX 3anad. [lpu
3TOM BBEJICHUE OCHOBHBIX JIOTUUECKUX MOHATUN M OCBOCHHE OCHOBHBIX CBSI3AHHBIX C
HAMH BUJOB JICSATEIBHOCTH OTHECEHO K KypCy «BepOsITHOCTh M CTaTUCTHKA» U TAKKE
pacripesiesieHo 1o rogam oOydeHus.

B pamkax Bcex Tpex KypCOB OCYIIECTBIISIETCS (pOpMHUpPOBaHUE YMEHHSI BHIOMPATH
NOAXOMSIIMIA METOJA Ui PELICHUs 3aJadyM, BBUIBJIATH MPUMEPHI MaTEMaTUYECKUX
3aKOHOMEPHOCTEH B MPHUPOJE M OOIICCTBEHHOM »W3HHU, PAClO3HABaTh IPOSBICHUE
3aKOHOB MAaTE€MaTHWKH B MCKYCCTBE, MNPUMEHSTh MATEMAaTUYE€CKUE 3HAHUS M OIbIT
MaTeMaTH4YeCKOW JEATEeIbHOCTH B CHUTyalusX peadbHOM >ku3HU. OOydaroniuecs
3HAKOMSITCSl C HAYYHBIMU pPe3yJIbTaTaMU, MOJTYUYCHHBIMH B X0JI€ pa3BUTHUS apu(PMETHKH,
anreOpbl, T€OMETPUH, TEOPUH BEPOSITHOCTH, CTATUCTUKU W Y4YaTCsd UX OIUCHIBATH,
IPUBOJAT IMPUMEPBI MATEMAaTUUYECKUX OTKPBITUM U UX aBTOPOB B OTEUYECTBEHHOU U
BCEMUPHOU UCTOPUU HAYKHU.



PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anre0pa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0O0pa3oBaHMS:
OHa OOecreuyrBaeT M3yYEeHHE IPYTUX JUCUUIUIMH KaK €CTeCTBEHHO-HAy4HOTro, TaK U
T'YMaHHTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIsi TIPOJOKEHUSI 0O0pa3oBaHus U
JUISL TIOBCETHEBHOM >KM3HU. Pa3zBuThe y OOydaromMXCsd HAy4HbBIX MPEACTaBICHHUM O
MPOUCXOXKJICHUH W CYIIHOCTH alNreOpandecKux aOCTpaKIuii, Croco0e OTpaKeHUs
MaTeMaTUYECKOM HAayKOH SIBJICHHI U TIPOIIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHMM U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHNIO HAYYHOTO MHPOBO33PECHHSI M KaUYECTB MBIIIJICHUS, HEOOXOAMMBIX IS
ajanTaly B COBpeMeHHOM IdpoBoM obmiectBe. M3ydenue anredpbl oOecrieuuBaet
pa3BUTHE yMEHHUS HAOII0IaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUSA, BBIBOJIbI, (GOPMYIUpOBaTh yTBepKaeHUA. OcBoeHHE Kypca aiareopbl
oOecrieunBaeT pPa3BUTHE JIOTHYECKOTO MBINIICHUS OOYYaIOIIMXCS: OHH HCIOJIB3YIOT
JNEAYKTUBHbIE ¥ HWHAYKTHUBHBIE pacCyXJC€HHs, 0000IeHne W KOHKPETHU3AIHIO,
abcTtparupoBanue u anajgoruto. O0ydeHue anreOpe npeanoaracT 3HaAYUTEIbHBINA 00beM
CaMOCTOSITENIEHOM eATEeIbHOCTH 00YYaroIIUXCsl, TTOITOMY CaMOCTOSITEIbHOE pPEeIIeHue
3a/1a4 OOYYArOIIMMHUCS SBIISIETCS peann3aluel e TeIbHOCTHOTO MTPUHITUIIA 00YyUEHHS.

B cTtpykType mporpamMmbl yaeOHOTO Kypca «Anredpa» yriyOJICHHOTO H3ydeHUs
OCHOBHOE€ MECTO 3aHHMMAIOT COJEp)KaTeIbHO-MeToaudYeckue JuHuM: «Yucma u
BBIYHCIICHUS», «AJTeOpanvyecKkue BBIPAKEHUS», «YPABHEHUS M HEPaBEHCTBAY,
«Dynkmumy. Kaxkmas w3 3THX cofepKaTeIbHO-METOAUYCCKUX JIMHUN pa3BUBAETCS Ha
NPOTSHKEHUU TPEX JIET U3YYEHHS Kypca, B3auMOJCUCTBYS C IPYTUMU €ro JTUHUAMHA. B
XOJIe M3YYCHHS Kypca OOydYaronuMcs TPHUXOAMTCS JIOTHYECKH PacCyXIaTh,
MCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK. B CBS3M ¢ ATUM B MpoOrpaMmy
y4eOHOTO Kypca «Anredpa» BKIFOYCHBI HEKOTOPBIC OCHOBBI JIOTHKH, TIPEICTABIICHHBIC
BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4YeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYaroIIUMHUCA OCHOB YHUBEPCAIBHOTO MATEMaTUYECKOTO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YU4eOHOTO Kypca « AJredpay sIBIsSeTCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue MuHUN «HuCna U BBIYUCICHUSD) CITY>KUT OCHOBOM JJIsI JabHEUIIEro
W3YYCHUS MAaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarONUXCS JIOTHYCCKOTO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS TMOJh30BATHCS aNTOPUTMaMHU, a TaKKe
NPUOOPETEHUIO TNMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOM >KU3HH.
Pa3BuTHe mOHATHA O 4YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS CBS3aHO
C palMOHAIBHBIMU W HPPAITMOHAIBHBIMUA YUCIaMH, (POPMUPOBAHUEM TPEICTABICHUN



O JCHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO
K cpelHeMy 00111eMy 00pa3oBaHUIO.

ConepxaHue JBYX alreOpanyecKux JIUHUN — «AJreOpandeckue BBIPKCHHS
U «YpaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaIOIMIUXCS
MaTEeMaTHYECKOT0 armapara, He0OX0IUMOTO JUIsl pEIICHH 3a]1a4 MaTeMaTUKH, CMEKHBIX
IPEeIMETOB U OKpY»Karolleil peasibHOCTH. Ha ypoBHE OCHOBHOrO 00IIero oopa3oBaHus
yueOHBII MaTepuall TPYNIUPYETCsl BOKPYT palMOHAIBHBIX BbIpakeHUH. Anredpa
JEMOHCTPUPYET 3HAUCHHE MATeMaTHUKU KaK S3bIKa JJIs MOCTPOEHHUS MaTeMaTHUYeCKHUX
MojIeJIel, OTTMCaHusl POLIECCOB U SIBJIICHUI peabHOro Mupa. B 3agaun o0yuenus anredpe
BXOJIST TaKXe JaJIbHEWIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMMOTO, B
YaCTHOCTH, JJIsl OCBOCHMSI Kypca HH(POPMATUKH, U OBJa/ICHUE HaBBIKAMU J1€yKTUBHBIX
paccyxnenuid. IIpeoOpa3oBaHre CUMBOJBHBIX (OpPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPUECTBY.

Copepxanuve (PyHKIMOHAJIBHO-TpAapUUECKONH JMHUM HalEJICHO Ha IOJy4YeHHE
oOyJaronMMucs 3HaHUM O (QYHKIMSIX Kak BaKHEWIIEH MaTeMaTUYECKOM MOJeNnu
JUIA ONHUCAHMSI M MCCIEAOBAaHUS Pa3HOOOpPa3HBIX IMPOLIECCOB U SIBJIEHUH B IPUPOJE
u oOuiectBe. M3yueHne marepuana CriocOOCTBYET Pa3BUTHIO Y OOY4YarOIIUXCSl YMEHUs
MCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTENbHBIE CPEJCTBA SI3bIKa MATEMATUKUA — CIIOBECHOTO,
CUMBOJINYECKOTO, TpauyecKkoro, BHOCUT BKJaJ B (OPMUPOBAHHUE MPEICTABICHUN O
POJIM MaTEMATUKH B Pa3BUTUU UMBWIN3ALMHU U KYJIbTYPHI.

VYrnyOnaeHHbI Kypc ajireOpbl XapakTepuU3yeTcsi H3YYEHHEM JIONOJHUTEIBHOTO
TEOPETHUUECKOIr0 amnmapara M CBS3aHHBIX C HUM METOJIOB pelleHus 3aaad. AnreOpa
SIBJISIETCA SI3BIKOM JIJII ONMUCAaHUSI OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM
MaTeMaTH4eckoro MojaenupoBanus. [Ipm 3ToM camu OOBEKTBI MaTeMaTUYECKUX
YMO3aKJIIOUEHHI U MPUHSTHIE B alreOpe MpaBuiia UX KOHCTPYUPOBAHUS CLIOCOOCTBYIOT
(GopMHpOBaHHIO yMEHUM OOOCHOBBIBATH W JIOKA3bIBaTh CYXACHUS, pPa3BUBAIOT
MaTeMaTUYECKyI0 UHTYHUIMIO, KPATKO U HAIJISIIHO PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX
MOCTPOEHUH U y4daT UX MpUMEHEHHUI0. TeM cambiM anredpa 3aHUMaeT OJAHO U3 BEAYILIUX
MECT B (pOPMUPOBAHUHU HAYYHO-TEOPETHUECKOTO MBIIIICHHS 00Y4arOIIUXCSl.

CornacHo yuyeOHOMY MUIaHy B 7-9 Kiaccax u3ydaeTrcs y4eOHbIN Kypce «Anredpay,
KOTOPBI  BKJIFOYAET CIEAYIOIIME OCHOBHBIE pa3fensl coaepxanus: «Ywucna
U BBIYUCICHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIANY.

Bo3MoskHa KOppEeKTUPOBKA OOIIIETO YUCIIA YaCOB, PEKOMEHAOBAHHBIX J1JIs1 U3YUYECHHUSI
y4ueOHOT0 Kypca, C y4eTOM UHAMBUIYAIBHOTO MOAX0Aa 00pa30BaTEIbHBIX OpraHU3alUii
K YIIyOJIGHHOMY U3YyYEHHIO anreOpbl, B paMKaxX COOJIOIEHUS TUTHEHHUYECKUX
HOPMATHUBOB K HE/IeJIbHOM 00pa30BaTeNbHOM HArpys3Ke.

OO6miee YMCIO YacoB, PEKOMEHJOBAHHBIX HJisi HM3ydeHHUs y4eOHOro Kypca
«Anrebpa», — 408 4vacoB: B 7 kimacce — 136 gacoB (4 waca B Hezenmo), B 8 kiacce —
136 yacoB (4 Jaca B Hezeno), B 9 kimacce — 136 4acoB (4 4yaca B HEJICINIO).



COIEPKXAHUE OBYYEHMUA

7 KJIIACC

Yucjia ¥ BbIYHCTIEHHUS

Pammonansabie yncia. CpaBHEHHE, YyIOPSIOYMBAHUE U apU(PMETHIECKUAEC TCHUCTBUS
C pallMOHAJIBLHBIMH YKcaaMu. YucaoBas npsiMasi, MOJTYJIb YUCIIA.

CreneHb ¢ HATypaJIbHBIM TOKa3aTeJIeM U €€ CBOMCTBA. 3aIKCh YUCIIa B ISCATUIHON
MO3UI[MOHHON CHCTEME CUHCIICHHS.

Pemenne TekcTOBBIX 3amau apudmernyeckuMm crnocodom. Pemenue 3amad u3
peaqbHOM MPAKTUKK HAa 4YacTH, HA JAPOOH, HA IPOICHTHI, IPUMCHEHHE OTHOIICHUHN M
IPOMOPLMMA MPU PEIICHUU 3ajad, PelIeHUEe 3ajlady Ha JABWIKEHHE, padoTy, MOKYIIKH,
HAaJIOTH.

JlemumocTs 1ebix uncell. CBOMCTBA ACIIMMOCTH.

IIpocTeic U cocTtaBHbIC uKciia. YeTHbIC M HEUETHBIC unciia. [Ipu3Haku JeIuMoCTH
Ha?2,4,8,5,3,6,9, 10, 11. [Ipu3Haku AETUMOCTHA CYMMBI U TIPOU3BEICHUS TIEIBIX YUCEI
P PEIICHUH 3aJ1a4 C MIPAKTHUYECKUM COJICPKAHUEM.

HaubGonpimuii oOmmii neauTeas W HauMEHbIee o0Inee KpaTHOE JBYX YHCEl.
B3aumno nipocThie uncia. AnroputMm EBkinna.

Jlenenue ¢ ocratkoM. ApupMeTHUECKHE ONepaIiiy HaJl OCTaTKaMH.

AJiredpanyecKkue BbIpaKeHUs

BripaxkeHne ¢ TNEepeMEHHBIMU. 3HAUEHHE BBIPAXKEHUS C TEPEMEHHBIMHU.
[IpencrapiieHre 3aBUCUMOCTH MEXy BEIMYMHAMH B BUE (DOPMYIIBI.

ToxnectBo. ToXKmecTBeHHBIE NpeoOpa3oBaHUs aNTeOPAMYECKUX BBIPAKCHHIM.
JlokazaTenbCTBO TOXKIECTB.

Onnounenbl. OHOYJIEH CTaHAApTHOTO BU1a. CTENeHb OJTHOYJICHA.

MHorouneHnbl. MHOTOUJIEH cTaHaapTHOTO BUAa. CteneHb MHorouwieHa. CioxkeHue,
BBIYMTAHWE, YMHOXKEHHE U JieJieHue MHOTOWIeHOB. [IpeoOpa3zoBaHue 11€710r0 BhIpaXKeHUS
B MHOTOUJIeH. KopHU MHOTOYJICHA.

DopMyJIbl COKPAILIEHHOTO YMHOXEHHUS: KBaJpaT CyMMbI M KBaJpaT Pa3HOCTH JIBYX
BBIPKEHUI, KyO CyMMBI U KyO Pa3HOCTH JIBYX BBIpaXEHHUH, Pa3HOCTh KBAJIPAaTOB JIBYX
BBIpaKEHUMN, MPOU3BEJICHUE PA3HOCTH U CYMMBI JBYX BBIpaXEHUM, CyMMa U Pa3HOCThb
KyOOB JIByX BbIpaKCHHII.

PaznoxxeHne MHoOroujeHa Ha MHOXHUTEIH. BBIHECEHHE OOIIEero MHOMKHUTEIS 3a
CKOOKU. MeTo 1 rpynnupOBKH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue ¢ onHou mnepemeHHOM. Kopenp ypaBHeHus. CBOWCTBAa ypaBHEHUU
C OJJHOM NMEPEMEHHOM. PaBHOCUIIBHOCTh YpaBHEHUH. Y PaBHEHUE KaK MaTeMaTHU4ECKas
MOJIEJIb PEAIBHON CUTYaLIUU.

JInHelHOe ypaBHEHUE C OTHOU IEPEMEHHOM. UNC0 KOpHEN JINHEMHOTO YPAaBHEHUS.
Peurenue TekCTOBBIX 3a71a4 C TTOMOIIBIO JIMHEMHBIX YpaBHEHUHN. JINHEWNHOE ypaBHEHHE,
cozeprKallee 3HaK MOJYJIS.



VYpaBHeHune ¢ AByMs nepeMeHHbIMU. ['paduk NTMHEWHOTO ypaBHEHHSI C ABYMS
nepeMeHHbIMHU. CUCTEMBI JINHEWHBIX YPAaBHEHUN ¢ JBYyMsI IepeMeHHbIMU. ' padnueckuit
METOJI PEIICHMsI CHCTEMBI JIMHEWHBIX YpPAaBHEHUN C JIBYMs IEpEeMEHHBIMH. Pemenue
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMH METOJOM ITOACTAaHOBKH
U METOJOM ci0keHHs. Cucrema JByX JIMHEWHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMU KaK
MOJIEJIb PEAIBHON CUTYyAalLUH.

DOYyHKIUU

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexny nByms
TOYKAMHU KOOPAMHATHOMN IPSIMOM.

[IpsmoyronbHas cucremMa KoopAuHaT. AOcuMcca W OpAuHATa TOYKH Ha
KOOpAMHATHON miockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (opmyiamu. Urenue
rpauKoOB pealibHbIX 3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXIQy BeluuuHaMu. [loHstue QyHKUuu.
OyHKIMS KaK MaTeMaTH4ecKasi MOJIeb peanbHoro npouecca. O0aacTb onpeesieHus 1
oOnacTh 3HaueHu PyHKuu. Criocoosl 3ananus GpyHkuud. ['paduk ynkuu. [onstus
MakCUMymMa ¥ MHHHMYMa, BO3pAacTaHWs W YOBIBaHHMS Ha MpUMEpax peajbHbIX
3aBUCUMOCTEM.

JIuneitnas ¢pyHkuus, ee cBorctia. ['padux nmuueitnon pyHkuuu. I'paduk GpyHKIMM
y = |x|. Kycouno-3amanHbie GpyHKIHH.

8 KJIACC

Yucsia v BbIYUCTICHUSA

KBagpatneie xopHu. ApudMeThyeckuili KBaJgpaTHBIH KOPEHb M €ro CBOWCTBA.
[TonaTne nppanmoHanpHOrO yncia. /[elcTBus ¢ uppauroHaaIbHBIMH ynciaaMu. CBOMCTBA
NEUCTBUI C UPpalMOHATBHBIMU ynciaaMu. CpaBHEHUE UPPALMOHATIBHBIX YHCEIL.

IIpencraBiienus 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOK€ECTBA HaTypaJbHBbIX,
LEbIX, pPAalMOHANBHBIX, JCHCTBUTENBbHBIX uyuced. CpaBHeHHE uHcell. YHCIIOBbIE
IIPOMEKYTKH.

HerictBus ¢ ocrarkamMu. Ocrtatku creneHen. [I[puMeHeHne OCTaTKOB K PELIEHUIO
YPAaBHEHHU B LEJBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3smepbl  OOBEKTOB  OKpYXaloIIero Mupa, JUIMTEIBHOCTH  MPOIIECCOB B
okpyxatomeM Mupe. CTaHIapTHBINA BT YUCIIA.

AJiredpanyecKkue BbIpaKeHUs

AnreOpandeckas apoOb. JlomycTuMble 3HAYCHHUS TIEPEMEHHBIX B JIPOOHO-
paloHaIbHBIX BbIpaxeHUsX. OCHOBHOE CBOMCTBO anreOpanyeckoil apoou. CroxeHue,
BbIUUTAaHUE, YMHOXKEHHE U JIeTICHHE anreOpandeckux apoodeil. Beinenenue nenoit yactu
anrebpanyeckou 1poowu.

PanmonanbHpie BhIpakeHUA. TOXKIECTBEHHBIE MPEOOPA30BAHUS PALUOHATBHBIX
BBIPAKCHUM.



JlommycTuMble ~ 3HAUYEHUS  TEPEMEHHBIX B BBIPAXKEHUSX,  COJEpKAIIUX
apudMeTnyecKkue KBajapaTHble KOpHU. ToxaecTBEHHBbIE MPeoOpa3oBaHUs BHIPAKECHH,
cozepKanmx apupMeTHIECKUe KBaAPaTHBIE KOPHH.

Crenenb ¢ 1ebIM TOKa3zaTeneM M ee cBoicTBa. [IpeoOpasoBaHue BhIpaXKeHUH,
coJiep KalluX CTEIEHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTHoe ypaBHeHue. @opmylia KOpHEN KBaJpaTHOro ypaBHeHUs. KonnyecTBo
JNECUCTBUTENBHBIX KOPHEN KBaJApaTHOro ypaBHeHUs. Teopema Buera. YpaBHeHus,
CBOJMMBIC K JIMHEHHBIM YPAaBHEHUSIM WJIM K KBaJApaTHbIM ypaBHEHUsM. KBampatHoe
ypaBHEHHUE C IlapamMeTpoM. PelleHue TEKCTOBBIX 3a1a4 € IIOMOIIBK KBaJpPaTHBIX
YpaBHEHUH.

Hpo6Ho-panmoHanbHble ypaBHeHUs. Penienrne TpoOHO-pallMOHaNbHBIX YPaBHEHUH.
Pemenne TEKCTOBBIX 3aJady C MOMOIIBIO JPOOHO-PALMOHAIBHBIX YpPAaBHEHHM.
I'paduyeckas unTepnpeTanus ypaBHEHUM ¢ JByMs IEPEMEHHBIMU.

Uucnoseie HepaBeHCTBA. CBOICTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mepemenHoi. Ctporue um HecTporue HepaBeHCTBA. CroxkeHue
U YMHOXEHHUE YHCIOBBIX HepaBeHCTB. OICHUBAaHUWE 3HAYEHUS BBIPAXKECHUS.
JIoKa3aTeabCTBO HEPABEHCTB.

[lonsTHEe O pemeHnr HEPaBEHCTBA C OAHOW IEpeMEHHOW. MHOXKECTBO PELICHUMN
HEpaBEHCTBA. PAaBHOCHUIIBHBIE HEPABEHCTBA.

JIuHEeilHOE HEpPaBEHCTBO C OJHOW TMEPEMEHHOM M MHOXECTBA €ro PEIICHUM.
Pemienne nMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOW. CHUCTEMBI U COBOKYITHOCTH
JINHEMHBIX HEPABEHCTB C OJHOMW IEPEMEHHOU. PellleHne TeKCTOBBIX 3a7a4 € IMOMOILBIO
JINHENHBIX HEPABEHCTB C OJHOM MIEPEMEHHOM.

DyHKUMHU

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui (yHkiuu. CrocoObl 3amaaHus
¢ynkuuid. I'padpuk dynkuuu. Yrenue cBOMCTB QyHKuuU mno ee rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIMINUX PEATTHHBIE TPOIECCHI.

Jluneitnass  yukous. DyHKIUM, ONUCHIBAOINIHME TMPSMYI0O ©  OOpaTHYIO
MPOTIOPITMOHANIBHBIE 3aBUCUMOCTHU, UX TPapUKH.

k
Oymkim y = ax’, y =x*+b,y=x%y=|x|, y= Jx Y == uux croiicTsa. Kycouno-
X

3aJIaHHbIe (PYHKIIHH.

9 KJIACC

Yucaa v BbIYUCTICHUA
Kopens N-ii crenenu u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM [TOKA3aTENIEM U €€
CBOMCTBA.



AJredpanyeckue BbIpaKeHUs

ToxaecTBeHHbIE TPEOOPa30BaHUs BBIPAKEHU, COAEPKAIMX KOPEHb N-I CTENEHU.
ToxnecTBeHHbIe TpeoOpa3oBaHMsl BIPAXKEHUMN, COAEPKAIINX CTENIEHb C PallMOHAIbHBIM
IIOKA3aTEJIEM.

KBangpatHeiit Tpexwien. KopHu kBaapaTHoro tpexwieHa. PaznokeHue KkBaapaTHoro
TpeX4ICHA Ha JIMHENHBIE MHOKUTEH.

YpaBHeHUs U HEPABEHCTBA

buxBanpaTtHele ypaBHeHMs. [IpuMepbl NpPUMEHEHHH METONOB PaBHOCWIBHBIX
npeoOpa3oBaHUd, 3aMEHbl MEPEMEHHOM, TIpapUUYEecKOro MeToJa IMpU PELIECHUU
ypaBHEHHM 3-i1 U 4-11 CTEIIEHEN.

Pemenune npoOHO-pallMOHATIBHBIX YPAaBHEHUM.

Pemienne cucreM ypaBHEHMH C IBYMs [EpPEMEHHBIMU. PellleHue npocTenimx
CUCTEM HEJIMHENHBIX YPaBHEHUI C IBYMsI epeMEeHHbIMU. [ paduueckuii MeTo petieHus
CUCTEMBI HEJINHEMHBIX YPAaBHEHUH € IBYMs IepeMEHHbIMUA. CrcTeMa ABYX HEJIMHENHBIX
YPAaBHEHUM C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYALIUH.

Uucnosele HepaBeHCTBA. PellleHne JIMHEWHBIX HEpPaBEHCTB. JlOKa3aTeibCcTBO
HEPaBEHCTB.

KBagpaTtHble HepaBeHCTBA C OJHOM IIepeMEHHOM. PemeHue KBaapaTHBIX
HEpaBEHCTB rpa)UyecKuM METOJOM U METOJOM MHTEpBaJIOB. MeToJ MHTEPBAJIOB s
pPalMOHAIIBHBIX HEPABEHCTB. [[pocTeime HepaBeHCTBA € TapaMETPOM.

Pemenue TeKCTOBBIX 3a71a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naBymMs mnepeMeHHbIMH. PelleHHe HEpaBeHCTBA C  ABYMS
nepeMeHHbIMH. CUCTEMBI HEPaBEHCTB C JIByMsl nepeMeHHbIMU. ['paduyeckuii meTon
pELIEHNs CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

DYyHKIUHA

Oynkiusa. CoiicTBa GyHKIMM: HynMH (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA
GYHKIIUNA, TPOMEKYTKH BO3pacTaHUs W YObIBaHUS (YHKIIMH, YCTHBIC W HEUYCTHBIC
byHKIIMY, HAaUOOJBIIIEE M HANMEHbBIIIEEe 3HAYCHUS (QYHKITUU.

KBagpatuunas ¢yHkius u ee cBoricTBa. Mcmonb3oBaHne CBOWMCTB KBaJIpaTUYHON
bynkuu s pemieHus 3agad. lloctpoenue rpaduka KBagpaTUYHOM (YHKIUU.
[Tonoxenue rpaduka KBaApaTUIHON (YHKIIMK B 3aBUCUMOCTH OT €€ KOd(h(DHUIIMEHTOB.
I'paduku Gynxumii y = ax?, y = a(X — m)?2u y = a(x — m)? + n. [Hocrpoenune rpadguxos
GbyHKIUI ¢ TOMOIIBIO TPE0Opa30BaHUM.

HpobOno-nuueitnas  ¢ynkuua. HWcecnenoBanue (GyHKIUH.

Oynknus Y = X" ¢ HaTypaJbHBIM MTOKa3aTenaeM N U ee Tpaduk.

YucsioBble MOC€10BATEILHOCTH U POTPeCcCHH

[lonarue 4YHCIOBOH  mOCiIeIOBATENbHOCTH. KoHeyHble U OECKOHEYHEBIE
I10CJIENOBATEILHOCTH. OrpaHnyeHHas MIOCJIEAOBATEIBHOCTD. MOHOTOHHO
BO3pacTaromias (yOnIBaro1IIas) [1I0CJIEI0BATEILHOCTD. CrocoOsbl 3aaHus



MOCIIEAOBATEIHLHOCTHU: ONUCATENbHBIN, TAOIUYHBINA, C TOMOIILI0 (POPMYIBI N-TO YIIEHa,
PEKYPPEHTHBIN.

Apudpmernueckas U reoMmerpuueckas — nporpeccud.  CBolicTBa  UJIEHOB
apudmernyeckoil W  reomeTpuyeckoil  mporpeccuit. dDopmymnsl  N-TO  YieHa
apudmeTnueckoil U reoMeTpuueckoil mporpeccuii. opMyIibl CyMMBI IIEPBBIX N WIEHOB
apu(MeTUYECKO U reoOMeTPUUECKOl Mporpeccuii. 3aadyi Ha MPOLIEHThI, OAHKOBCKHE
BKJIaJIbl, KDEIUTBL.

IIpeacraBnenre O CXOAMMOCTH  ITOCJIEIOBAaTEIbHOCTH, O CYMMHUPOBAHUH
0EeCKOHEYHO yObIBAIOLIE r€OMETPUUECKON IPOrPECCHUH.

Meron mateMaTnuecko HHAyKIuu. lIpocreiimme npumMepsl.

HPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 7 KJacce.

Yucia v BbIYUCICHUSA

PanmonanbHbie yncna.

[lepexoauTe OT oOAHOW (HOPMBI 3aMKMCH YUCEN K Jpyrod (mpeodOpa3oBbIBATH
JECATUYHYIO ApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

Hcnonr30BaTh MOHATHS MHOKECTBA HATYPAIBHBIX YHCEJ, MHOKECTBA IIEJIBIX YHUCEI,
MHO’KE€CTBA PallMOHAJIBHBIX YHCEJ MPH PEUICHUH 3ajad, MPOBEICHUU PACCYKIACHUU U
JTIOKa3aTEeIbCTB.

[ToHumaTh 1 OOBICHATH CMBICIT TTO3UIIMOHHON 3aIIMCH HATYPaJIbHOTO YHCIIA.

CpaBHMBATH U yHIOPSAA0YMBATH PallMOHAIBHBIC YUCTIA.

BreimosnHaTh, coderas yCTHBIC U MMCbMEHHBIC MPUEMbI, apu(pMETUUCCKUE TCHCTBUS
C palMOHAJBHBIMU YHCJIAMHU, HUCIIOJIB30BATh CBOMCTBA YHWCENI W MpaBUJIA JCHCTBUH,
MIPUEMBI PAllMOHAJIBHBIX BEIYMCICHUIA.

BrInonHATh 1eUCTBUS CO CTETICHSIMU C HATYpalbHBIMU ITOKAa3aTEISIMHU.

Haxonuth 3Ha4eHUs YMCIIOBBIX BHIPAYKCHUH, COICPKAIMX pAllMOHAJIBHBIC YHCIIa U
CTETECHM C HATYypaJIbHBIM MOKa3aTesieM, IPUMEHATh pa3HO00pa3HbIe CIIOCOOBI U MPHUEMBbI
BBIYUCJICHUS, COCTaBJSATh W OIICHWBATh YHWCJOBBIE BBIPAKECHUS TMPU PEHICHUU
MPAKTUYECKUX 3a]1a4 M 33724 U3 IPYTUX YU4EOHBIX TIPEIMETOB.

OKpyIJIsITh YKClia € 3aJaHHOM TOYHOCTBIO, a TAKXXE IO CMBICIY MPAKTUYECKOM
CUTYyaIliU, BBITIOJHATh TPUKHUIKY U OIIEHKY pe3yJIbTaTa BRIUMCICHUHN, OIIEHKY 3HAUCHU
YHCJIOBBIX BBIPAKEHUM, B TOM YHUCJIE IIPU PELICHUH MTPAKTUYECKUX 3a/a4.

Pemate TekcTOBBIE 3374 apu(PMETHIECKIM CIIOCOOOM, HCIIONH30BATh TAOJIHIIHI,
CXEMBI, UepPTEkKH, APYrUue CPEACTBA MPEICTABICHUS JAaHHBIX PU PEUICHUHU 3aa4.

Pemiats npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEJIMYMH,
MPONOPLMOHAIIBHOCTHIO  BEJIWYMH, TMPOLEHTAMHU, WHTEPIPETUPOBATH PE3YyJIbTAThI



pelIeHus 3a7a4 C y4eTOM OIPaHUYE€HU, CBA3aHHBIX CO CBOMCTBAMM pacCMaTPUBAEMbBIX
00BEKTOB.

J1emMMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3374 MPU3HAKHU JASIMMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, mpuszHaku AeTUMOCTHA CYMMBI U TIPOU3BEICHUS TIEIbIX YHCEIL.

PacknanpiBaTh Ha MHOKHUTEIM HaTYpaIbHbIE YHCTIA.

OnepupoBaTh MOHATUSIMU: YETHOE YWCIIO, HEUETHOE YKCIJIO, B3AUMHO MPOCTHIE
qucia.

Haxonute HanbGonpImii oOIUI JETUTENh U HAaMMEHBITIEE 00IIee KPaTHOE YMCE
Y UCIIOJIb30BaTh UX MPH PEIICHUH 3a]a4, IPUMEHATH alropuT™M EBKia.

OneprpoBaTh MOHATHEM OCTATKa MO MOAYJIIO, IPUMEHATh CBOMCTBA CPAaBHEHUU
0 MOJIYJIIO.

AJiredpanyecKue BbIPaKeHHUS

BripakeHus ¢ mepeMEeHHBIMHU.

Hcnonb3oBaTh anredpandecKyr0 TEPMUHOJIOTHIO M CHMBOJHUKY, NMPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI YU€OHOT0O MaTepHuaia.

HaxomuTe 3HadueHHWs OyKBEHHBIX BBIPOKECHUH TIPU 3aJaHHBIX 3HAYCHUSIX
[EPEMEHHBIX.

Hcrnonp30BaTh MOHSATHE TOXKIECTBA, BBITIOIHATH TOX/IECTBEHHBIC TPEOOpPa30BaAHUS
BBIPXCHHI, JJOKA3bIBaTh TOXK/IECTBA.

MHOro4IeHBI.

BreimonusaTe mpeoOpa3oBaHUs IETIOTO BHIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BoinonHsaTh neicTBUs (CIOXKEHHWE, BBIYMTAHUE, YMHOXXEHHE) C OJHOWICHAMH U
C MHOTOYICHAMH, IPUMEHATh (OPMYJBI COKpPAIICHHOTO YMHOXKEHUsS (KBajaparT u KyO
CYMMBI, KBaJIpaT ¥ Ky0O pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM
YUCIIE JJIS1 YIIPOIICHUS BBIYMCIICHUH.

OcCymIecTBIATh pa3NoKeHNE MHOTOUJICHOB Ha MHOXKUTEJIH C TIOMOIIIbIO BBIHECEHUS
3a CKOOKH OOIIEr0o MHOXHUTENS, TPYNIUPOBKH ClIaraéMblX, MPUMEHSS (OPMYIIbI
COKPAIIEHHOTO YMHOXCHHSI.

[TpumensITh TTpeoOpa3oBaHUs MHOTOUYJICHOB JJI PEIICHUS Pa3IUYHBIX 3a]ad u3
MaTEeMaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEM € HATYpaJbHBIMM  ITOKa3aTEIIsIMU
JUTS IpeoOpa3oBaHMs BHIPAKEHUN.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIE ypaBHEHUS C OJHOM ITIEPEMEHHOM, IIPUMEHSS ITPaBUia nepexona
OT HUCXOJHOTO YpaBHEHHUsS K PAaBHOCWIBHOMY eMy. IIpoBeEpsiTb, SBISIETCS 1M YHUCIIO
KOPHEM YpaBHEHHS.

[TopOupaTe npuMepsl Map Yuces, ABISIOIIMXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS C
IBYMS IEPEMEHHBIMU.



CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO YpPaBHEHHS C JABYMS
EPEMEHHBIMHU, MOJIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemrars cucTemMbl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadu4ecKu.

CocTaBisATh U pemarh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUI
[0 YCJOBHIO 3a/auyd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3334y
ITOJyYEHHBIA PE3yJIbTaT.

DOYyHKUIMHU

Koopaunate! u rpaduku.

N3o0paxkath Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpJIHWHATAaM, Jy4Yd, OTPE3KH, WHTEPBAJbBI, 3alMCHIBATH YHWCIIOBBIC IMPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtMmeyaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH TI0 3aJaHHBIM KOOPJAHHATAM.

O yHKIUU.

CtpouTts rpauku TMHEHHBIX (PYHKIIHIA.

OnuckIBaTh C MOMONIBI0 (DYHKITUN M3BECTHBIE 3aBUCMMOCTH MEXy BEIMUYMHAMM:
CKOPOCTb, BpEMsI, PACCTOSHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJIUTEIHLHOCTD,
BpeMsi, 00beM paboTHI.

HaxoauTe 3HaueHNEe PYyHKIMH MO 3HAYCHUIO €€ apryMEHTa.

[Tonumate rpaduyeckuii CcHoco0 TMPEACTABICHUS W aHaliu3a WHOOpMAaIuH,
W3BJICKAaTh M WHTEPIPETHPOBATH WHGOPMAIMIO U3 TPadHUKOB peaJbHBIX MPOIECCOB
Y 3aBUCHMOCTEH.

Hcnonb3oBathk cBoMCTBa (DYHKIIHI 1J1 aHAIIM3a TPa(PUKOB peaTbHBIX 3aBUCUMOCTEH
(Hymu QyHKIINMHN, TPOMEKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMU, IPOMEKYTKH BO3pACTAHUS
U yObIBaHUs (DYHKIMH, HAUOOJIbIIIEEe U HAUMEHbIIIEe 3HAUCHUS (PYHKITHH).

Hcnonb3oBath rpaduku s MCCIEAOBAHMS TPOLIECCOB U 3aBUCUMOCTEH, TIPH
pEIICHUH 3a7a4 U3 IPYTUX YUYSOHBIX MIPEAMETOB U PEATbHOU KU3HH.

[IpeameTHBIE pE3yabTaThl OCBOCHUS TMPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 Kkjacce.

Yuciia v BbIYUCTICHUS

HppaunoHanbHbIe Ynca.

[TornMaTh 1 KCOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YU CIOBBIX MHOKECTB.

OnepupoBath MOHATUSIMH: KBaJIpaTHBIM KOpPEHb, apuU(METUUECKUN KBaJPATHHIN
KOPEHb, UPPALIMOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAIPATHBIE KOPHU, UCITOIb3YS
Mpyu  HEOOXOJAMMOCTH KAJIbKYJATOP, BBIMOIHATH MPeoOpa3oBaHUs  BBIPAKCHUIA,
COZIEpIKAIINX KBAJAPaTHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonbp30BaTh HadallbHBIE MPEACTABICHUS O MHOKECTBE JECUCTBUTEIBHBIX YHUCEI
JUISl CpaBHEHMS, OKPYIJICHHMSI M BBIUMCICHUM, M300pa)kaTh JEHCTBUTEIbHBIE YHCIIA
TOYKaMHU HA KOOPJUHATHOM MPSIMOU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHCEN C IIOMOIIBIO JECATUUHBIX Ipo0ei
u cTeneHei uncia 10, 3anuchiBaTh U OKPYIJIATh YUCIOBBIC 3HAUCHUS PEabHBIX BEJIMUUH
C UCIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHMUIA.

J1enmMMOCTb.

OnepupoBath MOHATHEM OCTaTKa MO MOJIYJIO, IPUMEHATh CBOMCTBA CPaBHEHUM
110 MOJIYJIO, HAXOJAUTh OCTATKH CYMMBI U MIPOU3BECHUS 110 JJAHHOMY MOYJIIO.

AJiredpanyecKue BbIPaKeHHU s

JpoGHO-paloHanbHbIC BEIPAKCHHUS.

Haxomuth momycThMble 3HA4YEHHUS IEPEMEHHBIX B  JIPOOHO-PAIIMOHATIBLHBIX
BBIPAKEHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO palliOHAILHON APOOH.

BreinonHsaTe mpuBeneHue anreOpanueckux ApoOed K oOlieMy 3HaMEHATeNlo,
CJI0’KEHHUE, YMHOKECHHE, JICJICHUE alire0pandecKkux JIpoOeii.

BrInonHATh TOXAECTBEHHBIE TPEOOPa30BaHUsI pAIIMOHATIBHBIX BBIPAYKEHUH.

[IpuMensiTh TpeoOpa3oBaHMsl BBIPAXEHUN ISl PEIICHUS PA3IMYHBIX 3a7a4
13 MaT€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.

[TpuMeHsTh TOHATHE CTETICHU C 1IEJIBIM MTOKa3aTeIeM, BBITOJIHATH MPeoOpa3oOBaHUs
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

UpparmonaibHbie BbIpaKCHHUS.

HaxoguTe nomycTUMble 3HA4Y€HUS TEPEMEHHBIX B BBIPAXKEHUAX, COAEpIKaIUX
apu(MeTHICCKHIE KBaIpaTHBIC KOPHH.

BoInonHsaTh Npeodpa3oBaHusi UPPALUOHATBHBIX BBIPAKEHU, UCTIOJIb3YsI CBOMCTBA
KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pewrars kBagpaTHbIE YpPaBHEHHSI.

Pemats 1poOHO-panimoHasbHble YPaBHEHUS.

PemaTte nuHelHbIE YpaBHEHUS C MapaMeTpaMU, HECIIOKHBIE CHUCTEMBI JIMHEUHBIX
YpPaBHEHUH C IIapaMeTpaMHu.

[IpoBoauTe uCCHEIOBaHUSA YPABHEHUNW W CUCTEM YPaBHEHUM, B TOM YMCIE C
npyUMEeHEeHUEM TpaduyecKuX npeicTaBiieHnid (yCTaHaBIUBaTh, UMEET JIM YPAaBHEHHE UITU
CUCTEMa YpaBHEHUI peleHus1, €CIM UMEET, TO CKOJIbKO, U TTpoyee).

[lepexoauTh OT CIOBECHOM (POPMYIMPOBKH 33/1a4H K €€ anreOpanyeckon MOJEIn ¢
IIOMOLIBIO COCTABJICHUS YPABHEHUS WM CUCTEMBl YPAaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M ITOJy4YECHHBIM pE3yJIbTar.

[IpuMeHsaTs CBOMCTBA YMCJIOBBIX HEPABEHCTB U1l CPAaBHEHHUs, OLICHKH, peILIaTh
JIMHEHMHBIE HEpPaBEHCTBA C OJHOW IIEPEMEHHOW U UX CHUCTEMBbl, [aBaTh
rpaguuecKyro WILTIOCTPALIMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.



DOYyHKIUU

[lonnmath M UCHONB30BaTh (PYHKIMOHAIBHBIE TOHSTUA M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUEHHUS), ONPEACNATh 3HaueHUEe (QYHKIUM IO 3HAUYCHUIO
apryMeHTa, ONpeIeTsATh CBOWCTBA (DYHKIIMU MO €€ TpaduKy.
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Crpouts rpaduku yHKIMH Y = X5,V = X7,y = X,y = -,V = |x|, onmceiBats
CBOMCTBA YHCIIOBOW (DYHKIIMU TIO ee rpaduKy.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TPOTPAaMMbI Y4EOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce.

Yucia 1 BLIYUCIECHUS

OnepupoBaTh MOHATUSIMU: KOPEHb N-U CTENEHH, CTENEHb C PalMOHAIbHBIM
II0KAa3aTeJIeEM, HAXOAUTh KOPEHb N-M CTENIEHH, CTEIIEHb C PAlMOHAJIBHBIM MMOKA3aTEJIeEM,
HCTIOJIB3YS TPU HEOOXOAMMOCTH KaJIbKYJISTOP, IPUMEHSTH CBOMCTBA KOPHS N-H CTENEHH,
CTETICHU C PAllMOHAIBHBIM MTOKA3aTEJIEM.

Hcnonb30BaTh NOHATHE MHOMXKECTBA JIEHCTBUTEIBHBIX YHUCEI TIPU PEIICHUH 3a/ad,
MPOBEICHUHN PACCYKICHUN U TI0KA3aTEIbCTB.

CpaBHMBaTh W  YHOPSJAOYMBATH  JCHCTBUTENIBHBIE  YHUCIA,  OKPYIJATh
JNEUCTBUTENBHBIC YHCIJA, BBINOJHIATh NPUKUAKY pE3yibTara BBIYUCIECHUW, OLIEHKY
YU CJIOBBIX BBIPAKECHUMU.

AJiredpanyecKue BbIpaKeHUs

OnepupoBath MOHITHEM KBAJPAaTHOTO TPEXUJIeHa, HAXOJIUTh KOPHU KBaJAPaTHOTO
TpEXWJICHa.

PackiaapiBaTh KBaJIpaTHBIN TPEXUJIEH HA JIMHEWHBIE MHOKHUTEIH.

YpaBHeHUS ¥ HEPABEHCTBA

PemiaTe NMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, YPABHEHUS, CBOJSAIIMECS K HHM,
JIpOOHO-pallMOHAIbHBIEC YPABHEHMUS.

Pemate HeclI0kKHBIE KBaIpAaTHBIE YPABHEHUS C TAPAMETPOM.

PemaTe nuHENHBIE HEPABEHCTBA, KBAIpAaTHbIE HEPABEHCTBA, UCIOJIb30BAaTh METO/
UHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YMCIOBOW MPSAMOM, 3alUCHIBAThH
pEeLIEHnE € MOMOLIBIO CUMBOJIOB.

Pemate cuctemMbl IBYX JTMHEHHBIX YPABHEHU C ABYMsSI IEPEMEHHBIMU U CUCTEMBbI
JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

PemaTe HeClI0)KHBIE CHCTEMBI HEJTMHEMHBIX YPABHEHHM € mapameTpoM. [IpuMeHsTh

METO/Ibl PABHOCWJIBHBIX MPeoOpa30BaHUN, 3aMEHbl IEPEMEHHOM,
rpaguueckoro MeToja Mnpy pelieHuy ypaBHeHUH 3-i U 4-1i CTeNeHeN.

Pemars cucrembl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HA YHCIOBOM
MPSAMOi1, 3aIIUCHIBATh PEIICHHUE C TOMOILIBIO CHMBOJIOB.

Pemate ypaBHEeHMs, HEpABEHCTBA U UX CUCTEMBI, B TOM YHUCJE C OTPAaHUYEHUSIMU,
HaIpuMep, B LIEJIbIX YHCIIAX.



[IpoBoaUTh HCCIIEIOBAaHUS YpPaBHEHUW M CHUCTEM YypaBHEHUH, B TOM YHUCJE C
npUMEHEHUEM TpadUuecKuX MpeacTaBiIeHU (yCTaHaBIMBATh, UMEET JIM ypPaBHEHHUE UITU
CUCTEMA YPAaBHEHUI pELIEHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

PemaTh TEKCTOBBIE 3a/layM AIreOpandyecKUM COCOOOM C MOMOIIBIO COCTaBICHUS
YpaBHEHUH, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA U MX CHUCTEMBI JJII COCTABJICHHUS
MaTEMaTUYECKOM  MOJIEIM  peajbHOM  CUTyalluu WIA TOPUKIAAHOW  3aJayd,
UHTEPIPETUPOBATH MOTYUYCHHbBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

Yucii0BbIE MOCJIEI0BATEIbHOCTH M IIPOIPECCHU

OnepupoBarh NOHATHSAMHU: 3aBUCHUMOCTb, (DYHKIUS, Ipapuk (PyHKIUHU, MpsMas
MPONOPIUOHAIBHOCTb, JIMHEWHAs (PYHKIIUS, 00paTHAs IPONOPLUUOHAIIBHOCTD, Tapadoua,
runep6osa, KyCouHo-3a1aHHast (PyHKLHS.

UccnenoBath (QyHKIUIO 1O €€ TpaduKy, YCTaHABIMBaTh CBOMCTBA (DYHKIMI:
o0JacTb OMNpENENICHUs, MHOXECTBO 3HAUEHUH, HyIW (QYHKUUH, T[POMEKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pAacTaHUs U YObIBaHUS, YETHOCTb U HEUYETHOCT,
HanOOoJIbIIIEE U HAUMEHbLIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3naBaTh KBaJpaTHMYHYIO (QYHKIHUIO 10 (opmyse, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

OnpenensaTh MoNoXKeHHe rpapuka KBaapaTUUHON (PYHKIIMH B 3aBUCHUMOCTH OT €€
KO3 HUITUEHTOB.

Crpouth rpaduk KBagpaTHYHON (DYHKIMH, ONHUCHIBATH CBOMCTBA KBaAPATUYHOU
byHKIMHU TI0 ee rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIpATUUHON (DYHKIMHU AJI PEIICHUS 3a]1a4.

Ha npumepe kBagpatndaoit pyHkiuu crpouTh rpaduk ¢pyuakiun y =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpazoBanuii rpaduka pyakuuu y=f(x).

NnmoctpupoBaTh ¢ MOMOIIBIO TpaduKa peaibHyl0 3aBUCHMOCTb MJIM MPOLECC IO
UX XapaKTEePUCTUKAM.

ApudmMeTndeckasi U reOMeTPUYECKAS NIPOTrPecCHH

OnepupoBaTh MOHATHUSMU: ITOCIICAOBATSIIEHOCTD, apru(MeTHnIecKas U reoMeTpruIecKast
MPOrPECCHH.

3aiaBath MOCIEA0BATEILHOCTH Pa3HBIMU CITIOCOOAMU: OTIMCATEIbHBIM, TAOJIMYHBIM,
C TOMOIIIBI0 (POPMYITBI N-TO YJIeHA, PEKYPPEHTHBIM.

BBINOSHATE BRIUUCIICHUS C UCTIONBb30BaHUEM (POpMYJI N-T0 ujieHa apudMeTHIECKON
Y TEOMETPUYECKON MPOTPECCUM, CyMMBI IEPBBIX N YJICHOB.

N3o06paxkath 4ieHbl MOCIEI0BATEILHOCTH TOYKAMU Ha KOOPJIUHATHOM MJIOCKOCTH.

Pemarts 3amaun, cBsI3aHHBIC C YHCJIOBBIMU MOCJICAOBATEIILHOCTSIMUA, B TOM YMCIIC
3a/1auy U3 peaTbHOU JKU3HU (C HCTIOIh30BAHUEM KATBKYJISTOPA, IUPPOBHIX TEXHOIOTH).



Pacmo3HaBaTh ¥ NPUBOAUTH  NPUMEPH  KOHEYHBIX W OECKOHEUYHBIX
MOCIIeA0BATEIHLHOCTEH, OTpPaHUYEHHBIX MOCJICIOBATEIHHOCTEH, MOHOTOHHO
BO3pacTaromux (yOBIBAIONTUX ) MTOCIIEI0BATEILHOCTEH.

NMeTh mpeAcTaBiICHHE O CXOJWMOCTH TIOCIEAOBATEIBHOCTH, YMETh HaXOIHTh
CyMMy O0€CKOHEYHO yOBIBAIOIICH reOMETPHUECKOMN MPOTPECCHH.

[IpuMeHATh METOT MaTEMAaTUYECKON HHAYKIIMH TIPH PEIICHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC

Hazpanwue paznena
(TemnI) Kypca

OcHOBHOE coziep>KaHne

OCHOBHBIE BUABI AE€ITEILHOCTH
oOy4Jaronuxcs

Yucna v BBIYUCICHUS:
paloHalIbHbIE YHCTIa
(moBTOpEHNUE)
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PanmonanbHbie yKCa.
CpaBHeHue, ynopsiiounBaHue

U apupMeTHYeCKre AeHCTBUS

C palMOHAIBLHBIMU YUCJIaMHU.
Yucnoas npsiMasi, MOIYJIb YUCTIA.
[IponeHThI, 3aUCh MPOLEHTOB

B BUJIE IpOOU U ApOOU B BUJIC
MPOLICHTOB. Tpy OCHOBHBIE 3aJ]a4U
Ha MPOIEHTHI.

Pemenne TeKCTOBBIX 3a1a4
apuPMETHIECKUM CTIOCOOOM.
Pemenue 3ama4 u3 peanpHOU
MPAKTUKH HA YaCTH, 1poou,
MIPOIICHTHI, MIPUMEHEHUE
OTHOLIEHUM U TPOTIOPIIUI

NP pelieHuu 3aaa4. PeabHbie
3aBUCHMOCTH; PEIICHUE 3a]1a4

Ha JIBIKEHUE, paboTy, TOKYIIKH,
HaJIOTH

CucreMaTu3upoBaTh U 00OTramnaTh
3HAaHUSA 00 OOBLIKHOBEHHBIX U ICCITUYHBIX
TpOOsIX.

CpaBHHBaTh U YIOPSIOYHBATE JPOOH,
peoOpa3oBbIBas MPU HEOOXOIUMOCTH
JIECATUYHBIC APOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JICCITHYHEIC,

B YaCTHOCTH, B OECKOHEUHYIO ACCATUIHYIO
IpOOBb.

[TpuMeHsaTH pa3HOOOpa3HbBIE CITOCOOBI

Y TIPUEMbI BBIYUCIICHHS 3HAYCHUHN
JIPOOHBIX BBIPAKECHUM, COIEPKAIIIX
O0OBIKHOBEHHBIE U JCCATUYHBIC TPOOH:
3aMEHSTh IPH HEOOXOUMOCTH
JECATUIHYIO IPOOHh OOBIKHOBEHHOM

1 OOBIKHOBCHHYO JCCATUIHOM,
IIPUBOJIUTH BBIPAKCHHE

K (hopme, Hanbonee yaooHoM

JUTSL BBIYUCIICHUH, TpeoOpa3oBbIBATh
JPOOHBIE BRIPAKECHHS HA YMHOKEHHUE




U JIeJIEHUE JECSITUYHBIX TpoOeit

K JICHCTBUSM C LIEJILIMU YUCITAMH.
Pemate 3a1auun Ha 4acTtu,

MPOLICHTHI, MPOMOPIIUH,

Ha HaXO0XJeHre Ipoou (TIporieHTA)

OT BEJIMYMHBI U BEIIMIUHBI

o ee ApoOu (IIPoLeHTY), Apodu
(mporeHTa), KOTOPBIM COCTABIISIET O/THA
BEJIMYMHA OT JPYTOM.

[IpuBoUTH, pa3dupath, OLIEHUBATH
Pa3JIMYHbIE PELICHHUS], 3aITUCU PEILICHUI
TEKCTOBBIX 3aj1ay.

Hcnonb30Bath Ta0IUIIbI, CXEMBI, YEPTEHKH,
JpyTUe Cpe/iCTBa MPEeACTaBICHUS JaHHBIX
MIPU PEIICHUU 3a/1auH.

Pacnio3naBaTh 1 OOBSCHATH, ONUPASICh

Ha omnpeesieHus, IPSIMO
MPOMOPIMOHAIIBHBIE U O0OPaTHO
MIPOTIOPIIMOHAIIBHBIE 3aBUCUMOCTH MEXKITY
BEITMYMHAMU; TIPUBOJIUTH IPUMEPHI ITUX
3aBUCUMOCTEH U3 peajbHOrO MUPA,

U3 IPYTUX YYCOHBIX MPEIMETOB.

Pemath mpakTUKO-OpUEHTUPOBAHHBIC
3a/1a9M, Ha IPUMEHEHUE TPOOCH,
MIPOIICHTOB, MIPSMOI B 0OpaTHON
MPONOPIMOHATBHOCTEN, IPOTIOPLIUAMN




OyHKIUHN: KOOPIUHATHI
u rpaduku. OyHKIUN
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Koopaunarta Touku Ha NpsIMOil.
Yucnosele MPOMEKYTKH.
PaccTostHue Mexny IByMsl TOUKaMU
KOOPJAMHATHOW MPSIMOM.
[IpsiMoyTOJIbHAS cCUCTEMA
KoopJuHat. AOcuucca v opauHaTa
TOYKHM Ha KOOPJIMHATHOM
wiockoctu. [Ipumepsl rpadukos,
3aJIaHHBIX (POPMYIIAMH.

Urenue rpadukoB peaibHbIX
3aBUCUMOCTEMN.

O YHKIMOHAJIBHBIE 3aBUCUMOCTH
Mex 1y BennunHaMmi. [lonsitue
bynkuun. OyHKIUSA KaK
MaTeMaTH4YECKask MOJAECIIb
peasibHOTO Mporiecca. O61acTh
onpeaeneHus U 001acTh 3HaYCHU I
dbyukiuu. CiocoOsl 3a1aHus

bynkuun. ['paduk byHKIIIMA

N3o06pakath Ha KOOPAUMHATHOMN MPSIMOi
TOYKH, COOTBETCTBYIOIIME 33/ITaHHBIM
KOOpJIMHATaM, JTy4Hd, OTPE3KU, UHTEPBAJIbI;
3aMKUChIBATh UX HA aNreOpanvdeckoM S3bIKe.
OTMeuath B KOOPAUHATHOM MIIOCKOCTH
TOYKH T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpadMKu HECTIOKHBIX 3aBUCUMOCTEH,
3aJlaHHbIX (POpPMYJIaMH, B TOM YHCIIE

C TIOMOIIBI0 U(PPOBBIX TAOOPATOPHUH.
[IpuMeHATh, U3y4aTh IPEUMYIIECTBA,
MHTEPHPETUPOBATH Ipaduueckuii crnocod
MIPEICTABICHUS U aHAJIN3a Pa3HOOOPa3HOM
KU3HEHHOU MH(}OpManuu.

OcBauBaTh MoHATHE (DYHKIINH, OBJIA/IEBAThH
(yHKITMOHATTEHON TEPMUHOIOTHUEH.
Haxoautk 00nacTh onpeeneHus u 001acTh
3HAYCHUN (PYHKITHH.

Hcnonb30BaTh pa3aryHbIe CIIOCOObI 331aHUS
byHKIMY.

Hcnonb3oBathk cBOWCTBA GyHKIUN

JUIs aHaln3a rpaMKoB peajbHbIX
3aBUCUMOCTEH (HyIH (PYHKITUH,
MPOMEKYTKH 3HAKOIIOCTOSTHCTBA (DYHKITHH,
MIPOMEKYTKH BO3PACTaHUS U YOBIBAHHUSI
byHKIIMH, HanOOJIbIIIee U HAUMEHBIIIEe
3Ha4YCHUS (PYHKIIUN)




AnreOpandeckue
BBIPAKCHHSI: BEIPAKCHHS
C IepeMEHHBIMU

BripaxkeHue ¢ iepeMeHHBIMH.
3HaueHKE BhIPAKECHUS

¢ nmepemeHHbIMU. [IpencTaBnenne
3aBHCHMOCTH MEXXTy BETMUYNHAMHU
B BUJIe GopMyIibl. Beraucnenus
o ¢hopmysiam

OBnaners anredpandyeckon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSATH €€ B IPOLIECCE OCBOCHHUS
yueOHOro Marepuana.

HaxoauTe 3Ha4eHNs BBIpAKEHUN

C IICPCMCHHBIMMU IIPH 3aJaHHBIX 3HAUYCHHUAX

IICPCMCHHBIX; BBIIIOJIHATH BBIYUCIICHHA
110 (bOpMYJIaM, AOITYCTHUMBIC 3HAUCHU A
IICPCMCHHBIX

YpaBHEHUS U CUCTEMBI
YPaBHCHUU: JINHCUHBIC
YpaBHEHHUS
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YpaBHEHHE C OTHOM NIEPEMEHHOM.
Kopens ypaBHeHus. CBoMcTBa
YPaBHEHUM C OJTHOU IIEPEMEHHOM.
PaBHOCHMIBHOCTD ypaBHEHHI.
YpaBHEHHE Kak MaTEMaTHYECKas
MOJENb PEATBHON CUTYALNH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHENHOr0 ypaBHeHUs. Pemenune
TEKCTOBBIX 337124 C [IOMOILBIO
JIMHENHBIX ypaBHEHUN. JINHENHOE
YPaBHEHHUE, COJepIKaLIee 3HAK
MOZYJIS

PemaTe nuHelHOE ypaBHEHUE C OJTHOU
[IEPEMEHHOMW, IPUMEHSIS ITpaBuia
Iepexoia OT UCXOAHOIO YPAaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee IPOCTOro
BHJIA.

[TpoBepsTh, ABJISIETCS JIM KOHKPETHOE
YUCJIO KOPHEM YpPaBHEHUS.
OnpenensiTe YUCI0 KOPHEN IMHENHOTO
YPaBHEHMUSL.

Pemars nuHerHOE ypaBHEHUE,
coAepKalee 3HaK MOy JIsl.
CocTtaBisTh U peniaTh

YpPaBHEHHUE T10 YCIOBUIO 33/1a4H,
WHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3aJ1a4y¥ [1OJIyYECHHBIN
pe3yJbTar




Yucna v BBIYUMCICHUS:
CTCIICHDb C HATYPaJIbHbIM
ITOKa3aTCICM

CrteneHb ¢ HaTypajJbHBIM
MMOKa3aTeJIEM U €€ CBOMCTBA.
3anuch Yynucia B JeCATUIHOU
MO3HUIIMOHHON CUCTEME CUMCIICHUS

[TpuBOIUTH YNCIOBBIE U OYKBEHHBIE
IIPUMEPBHI CTENEHU C HATYPaJIbHBIM
nokazaresnem, OOBsACHSS 3HaAYCHMUS
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

Byjia all (a — ar000€e paroHaIbEHOe
YHCII0, N — HaTypaJIbHOE YHCIIO).
[ToHMMATH CMBICT 3aMKMCH OOJIBIITUX YHCE
C TIOMOIIBIO JIECATUYHBIX ApOOCi

u creneHeit yucia 10, mpumeHsTh ux

B PCATbHBIX CUTYAIUSIX

AnreOpaunyeckue
BBIPKEHUSI: MHOTOWICHBI
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Onnounensl. OgHOYICH
cTtanaaptTHoro Buaa. CTeneHb
OJIHOYJIEHa. MHOTOUYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYMTAHUE, YMHOKCHUE U JICJICHUE
MHorouwieHoB. [IpeoOGpa3zoBanue
[EJIOTO BBIPAKEHUS B MHOTOUJICH.
KopHu MHOTO4IIEHA.

ToxnectBo. ToXXIeCTBEHHBIE
npeodpa3zoBaHusl alNreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXISCTB

OBnazaeTs asredpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
MIPUMEHSTH €€ B IPOIIECCE OCBOCHUS
y4eOHOTr0 MaTepuana.

[TpuBOAUTH OAHOUJIEH U MHOTOYJIEH
K CTaHJAApTHOMY BUJY.

OmnpenensiTb CTENEHU OTHOUJICHA

¥ MHOTOYJICHA.

BBITIONTHATE yMHOXKEHHE OJJTHOUJICHA
Ha MHOTOYJICH.

BEBIMonHATE clio)kKeHne, BEIYUTAHHE,
YMHOKEHHE U JIeJIEHUE MHOTOUYJICHOB.
HaxoauTs KOpHM MHOTOYJICHA.
dopMynHpOBaTH OIpeIeTICHUE




TOXKJIECTBEHHO PABHBIX BBIPAYKEHHUIA.
Hcnonb30BatTh nmpaBuiia

TUTSI TOKa3aTeIbCTBA TOXKICCTB.
BBITIONTHSATE TOX/IECTBEHHBIC
peoOpa3oBaHUsI EJIOT0 BBIPAKECHUS

B MHOTOYJICH ITPUBEICHUEM MTOA00HBIX
CJIaraeMbIX, PaCKPBHITHEM CKOOOK.
OcCyIecTBIATH Pa3IOKEHUE MHOTOYICHOB
HA MHOYKUTEJIN ITyTeM BHIHECCHHUS

3a CKOOKHU OOIIEro MHOXKHUTEISI, METOJI0M
TPYIITAPOBKH.

[IpumensaTh npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEILICHUS Pa3TUIHbIX
3aJ1a4 U3 MaTeMAaTUKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHON MPAKTHUKH.
3HAKOMHTBHCS C UCTOPHEH pa3BUTHS
MaTeMaTHKH

AnreOpaunyeckue
BBIpKEHHUS: (OPMYITBI
COKPAIIICHHOTO YMHOXCHUS
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@opMyJIbl COKPALLIEHHOTO
YMHOXEHHUS: KBaAPAT CYMMBI

Y KBaJpaT pasHOCTH ABYX
BBIPAKEHUI, KBaIpaT CyMMBI
HECKOJIbKMX BBIpa)KEHUH, KyO
CYMMBI 1 KyO pa3HOCTH JIByX
BBIPAKECHUH, Pa3HOCTH KBAIPaTOB
JIBYX BBIPAKEHUH, IPOU3BEICHUE

OBnazgeTs asiredpanyeckon
TEPMUHOJIOTUEN U CUMBOJIMKOM,
MIPUMEHSITH €€ B ITPOIIECCE OCBOCHUS
y4eOHOTO MaTepuana.

BBITIONHSTE TOXKAECTBEHHBIC
peoOpa3oBaHUsI 1IEJIOTO BHIPAKEHUS

B MHOTOYJICH ITPUBEICHUEM TI0TOOHBIX
CJlaraéMbIX, pacCKpbITUEM CKOOOK,




Pa3HOCTH ¥ CYMMBI JIBYX
BBIpaXEHU, CyMMa 1 pa3HOCTh
KyOOB JIBYX BBIpa)XKCHUH.
Paznosxenne MHOro4jIeHa

Ha MHOXKHUTenH. BeiHecenue
00IIET0 MHOKHUTEIIS 32 CKOOKH.
MeTtoa rpynnupoBKU

C UCIIONIb30BaHUEM (popMy
COKPAIIEHHOTO YMHOXCHHS.
OcCylIecTBIATH pa30KEHUE MHOTOUJICHOB
Ha MHOYKUTEJIN IIyTEM BbIHECEHHUS

3a CKOOKH O0IIEro MHOKHUTEISA, METOIOM
TPYNIHPOBKU, TPUMEHEHUST (POPMYIIBI
COKPAIIEHHOTO YMHOXCHHSI.

[IpumensaTh npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEILICHUS pa3IMYHbIX
3a]1a4 U3 MAaTEMaTUKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON MPAKTUKHU.
3HaKOMUTBCS C UCTOPUEH PA3BUTHS
MaTeMaTUKU

Yucia v BBIYUCIICHUA
JIEITUMOCTD

10

JleIMMOCTh LIEIBIX YHCe.
CaoiicTBa nenumoctu. [Ipocteie

Y COCTaBHbIC unciia. YeTHbie

Y HeueTHble uncna. [Ipusnaku
nexnMoctu Ha 2,4, 8,5, 3,6, 9, 10,
11. Ilpu3Haku AEIUMOCTH CYMMBI
Y TIPOU3BEICHUS LIEIBIX YHCET
npu peuienuu 3a1a4. Hanbonbimii
OoOIINI NeIUTENTh U HAUMEHBIIIEE
oO11iee KpaTHOE JIBYX YUCEI.
B3auMHO nipocTsle yncia.
Anroput™m EBknnnia. [lenenue

[IpumMeHSTh CBOMCTBA NEITUMOCTH.
[TpuBOAUTH IPUMEPHI U PaCIiO3HABATH
MPOCTHIE U COCTABHBIC YHCIIA, YETHBIE
M HEYETHBIC YHCJIA.

Jloka3bpIBaTh U MPUMEHSITh MPU3HAKU
nenuMocth Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JICTTUMOCTH CYMMBbI

Y TIPOU3BEICHUS 11EJIbIX YHCElL.
Haxoauts HanOoIbIInii 00N IETUTEND
¥ HauMeHbIIee o0Iee KpaTHOE BYX
YHCel.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE




C OCTaTKOM. CpaBHCHHH OCIbIX
YUCCJI I1IO MOAYJIIO HATYPAJIBHOI'O
quciia

3aJ1a4uM, UCI0JIb3Ysl HAauOOIbIINI OOIIHA
JeNInTeNb, HaUMEHbIlIee 00I1ee KpaTHOE
JBYX YUCEN.

Pacnio3HaBaTh B3aMMHO ITPOCTHIE YHCIIA.
IIpumensaTes anroput™ EBkinaa.
@OopMyIMpPOBATH ONIPEIEIICHUS AETUMOCTH
HAIIEJIO, YU CEJ, CPABHUMBIX 110 JTAHHOMY
MOZYJIIO.

BBINONHATS 1€JIEHHE ¢ OCTATKOM

QOyHKIMU: TUHEWHAS
byHKIMSA
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Jluneiinas pyHKIMS, €€ CBOMCTBA.
['pacdux nmuHeHON QyHKIMH.
I'paduk Gyskuuuy = | X |.
KycouHo-3a1annblie (yHKIIMH

Pacnio3naBaTh THMHEIHYIO (O YHKIIHIO

y = kx + b, onuceiBaTh ee cBoicTBa

B 3aBUCUMOCTH OT 3HAYCHUMU

ko3 urmeHToB K u b.

Ctpouts rpaduku IMHEHHON QYHKIUH,
byHKIHU Y = | X |, KyCOUHO-3aJaHHOM
byHKIMY.

Hcnonb3oBath HUPPOBBIE pECYPCHI
JUTSl TOCTPOEHUS rpauKOB PYyHKIUI
Y U3YYECHHUS UX CBOWCTB.

ITpuBOAUTH pUMEPHI TUHEUHBIX
3aBUCHMOCTEN B pEAJIbHBIX MPOLIECCAX
U SIBJICHUSX

YpaBHEHHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHEWHBIX YPaBHEHUN
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YpaBHEHUE C ABYMs
nepeMeHHbIMU. [ paduk TMHEHHOTO
YPaBHEHHSI C IByMSI IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHON INIOCKOCTH
rpaduK JIMHEWHOTO YPABHEHHUS C IBYMS
MEPEMEHHBIMU; MOJIB3YSICh IPAPUKOM,




CucTeMbl TMHENHBIX YPABHEHH
C ABYMsI IIEPEMEHHBIMM.
['paduyeckuii MmeToa peneHus
CHUCTEMBbI JIMHEMHBIX YPABHEHUMN
C IByMs [IEpeMEHHbIMU. Pemenne
CUCTEM JINHEWHBIX YPABHECHUM

C IByMs IEPEMEHHBIMHU METOI0M
MOJICTAHOBKHU U METOJIOM
cnoxenus. Cucrema aByx
JIMHENHBIX YPABHEHUH C IByMS
MIEPEMEHHBIMU KaK MOJIEIIb
pEATBHOU CUTYAIUN

MIPUBOJUTH IPUMEPHI PEIICHUS
YPaBHEHUS.

HaxoauTsk pelienre cuctemsl AByX
JIMHEWHBIX YPABHEHHUM C IByMS
IIEPEMEHHBIMHU.

CocCTaBiATh U peIIaTh CUCTEMY ABYX
JIMHEWHBIX YPABHEHUH I10 YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATH

B COOTBETCTBHMU C KOHTEKCTOM 3a71a41
IIOJIyYEHHBIA pe3yJIbTaT

[ToBTOpEeHue, 06061ICHUE,
cucTeMaTH3anus 3HAaHUU

[ToBTOpEHNE OCHOBHBIX MMOHITUI
Y METOJOB Kypca 7 Kiacca,
0000111eHe 3HAaHU I

Br16upaTh, NpuMEHSTh OLIEHUBATH
CIOCOOBI CPAaBHEHHUSI YMCETl, BBIYUCIICHUH,
TO/IE€CTBEHHBIX IPE0Opa30BaHUI
anreOpanvyeckux BbIpaXE€HUI, pelieHus
YPaBHEHUH U CUCTEM YPABHEHHM, 3aaHUS
byHKIMH, aHaIM3a U MOCTPOSHUSI UX
rpaduKoB.

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpadudeckue mpeCcTaBICHUS

JUISL PELLICHUS 3a1a4.

Ocy1iecTBasATh CAMOKOHTPOJIb
BBINOJIHSAEMBIX IEMCTBUN U CAMOIIPOBEPKY
pe3yJibTaTa BIYUCIIEHUN,




peoOpa3oBaHUM, TOCTPOCHUH.

Pemiats 3agaun u3 peaibHOM KU3HHU,
MIPUMEHATH MaTEeMaTUYECKHE 3HAHUS

JUISL peIIEHUs 3a71a4 U3 APYTUX MTPEIMETOB.
PemaTe TekCcTOBBIE 3a/1a4M, CDABHUBATD,
BBIOHpATh CIIOCOOBI pEIIeHUs 3aauu

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME




8 KJIACC

HEepaBeHCTBA

CBOIICTBA YHUCIIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaseHncTBO ¢ nepeMeHHOM.
Ctporue 1 HECTpOTUE HEPABEHCTBA.
CrioxeHne 1 yMHOKEHHE
YUCJIOBBIX HEPABEHCTB.
OueHrBaHKE 3HAYECHUS
BBIPAKCHUS.

[TonsiTue 0 pelneHnn HepaBeHCTBA
C OAHOM mepeMeHHOU. MHOXKECTBO
peLIECHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepasencrBo-ciencrue.
HucoBble TPOMEXKYTKU. JInHENHHOE
HEPABEHCTBO C OJHOM ITEPEMEHHOU
Y MHOKECTBO €TI0 PELICHUM.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOW NIEPEMEHHOM.

CucTeMbl TMHEHHBIX HEPABEHCTB

C OZTHOM mepemMeHHou. Pemenue
TEKCTOBBIX 337124 C IOMOILBIO

Haspanue paznena KommuectBo OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coJIep/KaHne
(TemnI) Kypca 9JacoB oOydJaronuxcs
YpaBHEHUS U HEPABEHCTBA! 20 UucnoBele HEPABEHCTBA. @opMyIMpPOBATH CBOMCTBA YUCIOBBIX

HEPABEHCTB, WITIOCTPUPOBATH UX
Ha KOOPJAMHATHOU IIPSIMOM, TOKA3bIBATh
areOpanvyecKu.

OueHnBaTh 3HAYEHUSI BEIPAXKEHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

[IprmeHsTh CBOMCTBA HEPABEHCTB B XO/€
peneHns 3aaa4.

OnpenensiTe paBHOCUJIbHBIE
HEPABEHCTBA.

IIpuBOINTH IPUMEPHI PELLIEHUI
HEPABEHCTB.

PemaTe nuHEliHbIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, CUCTEMBI JINHEWUHBIX
HEPaBEHCTB, U300paKaTh PEIICHUE

Ha YMCJIOBOM MPSIMOM, IOKA3bIBaTh
HEPaBEHCTBA.

PemaTe TeKCTOBBIE 3a1a4M C TOMOILBIO
JIMHENHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOM.

HccnenoBath TMHEWMHOE HEPABEHCTBO

C OJTHOW MEPEMEHHOM C MapaMeETPOM.




JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU

3HaKOMUTBLCA C UCTOPUEH pa3BUTHUSA
anreopsl

Yucna ¥ BEIYUCIIEHUS
KBaJIpaTHbIN KOPEHb
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KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaIpaTHBIN
KOpPEHb U ero cBorcTBa. [londarue
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBHS ¢ UppAIMOHAIBHBIMU
yuciiamu. CBoiicTBa IeHCTBHI

C MppalMOHATbHBIMH YHCJIaMH.
CpaBHeHUE UpPALIMOHATIBHBIX
yucea. MHOXKECTBO
JICUCTBUTEIILHBIX UHMCEII.
[IpencraBienus o paclIMpEHUAX
YHUCIJIOBBIX MHOXKECTB.
JlonycTumble 3HaUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
cojiepKammux apupmeTnyecKue
KBaJIPATHBIE KOPHHU.
ToxxnecTBEeHHBIE MPEOOPA30BAHMS
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOPHH

@opMyIMpOBATH ONPEETIEHUE
KBaJIPATHOTO KOPHS U3 YKCIIA,
apu(PpMETUYECKOTO KBaJAPATHOTO KOPHSI.
[TpumeHsTh onepanuio U3BJICUCHUS
KBaJIPATHOTO KOPHS U3 YUCJIA, UCTIOJIb3YS
IPU HEOOXOIUMOCTH KaTbKYJISITOP.
OueHnBaTh KBaJpaTHbIE KOPHU LIEITBIMU
YUCJIaMU U JECATUYHBIMU IPOOSMHU.
CpaBHHBATH U yHOPSAOYNBATH
paLMOHaIbHbIE U UPPALIMOHAIBHBIC YUCIIA,
3allMCaHHBIE C MOMOIIBIO KBAAPATHBIX
KOPHEW.

BreimonssaTe onepanuu

C MppalMOHAIbHBIMH YHCIIAMU.

UccnenoBath ypaBHEeHUE X2 = a, HaXOJUTh
TOYHBIE ¥ PUOJIMKEHHBIC 3HAYCHUS
kopHeit nipu a > 0.

HccnenoBats CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE
AKCIIEPUMEHTHI C UCIIOIb30BaHUEM
KaJIbKYJISITOpa (KOMIIbIOTEPA).
Jloka3pIiBaTh CBOMCTBA apU(PMETHIECKUX
KBaJIpaTHbIX KOPHEW; IPUMEHATh UX




JUTsl IpeoOpa3oBaHus BBIPAKEHUM.
BreinmonuaTe mpeoOpa3oBaHus BEIpaXKCHUH,
CoAEpKaIMX KBAIPATHBIE KOPHU.
Bripaxkats nepeMeHHbIe U3 popmMy.
Bprancnsate 3Ha4CHUS BBIPAXKEHU,
COJZIepKalMX KBaJApPaTHbIE KOPHHU,
HCIIOJIB3YS MPH HEOOXOAMMOCTH
KQJIBKYJISTOP.

Hcnonp30BaTh B X0/1€ pelICHUA 3a7a4
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MPUOIMKECHHBIMU
3HAUYCHUSIMU BEJIMYHH.

3HAKOMUTBCA C UICTOPUEN PA3BUTHS
MaTeMaTHUKH

YpaBHEHHS U HEPABEHCTBA!
KBAJIpAaTHBIC YPABHECHUS
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KBanparnoe ypaBuenue. @opmyna
KOPHEH KBaJIpaTHOTO YPABHEHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
Teopema Buera.

YpaBHEHHUS, CBOJIUMBIE

K JINHEHHBIM YPaBHEHUAM

WJIY K KBAJPATHBIM YPABHECHHUSIM.
KBanparnoe ypaBHeHue

¢ mapameTpoM. Pemienue
KBaJpaTHBIX YPaBHEHUI

Pacrnio3HaBaThe ypaBHEHUs C OJTHOU
IIEPEMEHHOM, KBAJIPATHBIE YPABHEHUS.
OnpenensaTs paBHOCWIbHBIE YPABHEHMUS.
[IpumeHsTh CBOKMCTBA YPABHEHUN C OJHOU
[IEPEMEHHOM.

3anuceIBaTh GOpMYITy KOpHEH
KBaJpaTHOTO YPAaBHEHUSI; PEIIATh
KBaJIpaTHbIE YPABHEHHUSI — [TOJTHBIC

Y HETIOJIHBIE.

OrnpenensiTe KONMYECTBO AEHCTBUTEIBHBIX
KOpHEU KBaJIPaTHOI'O YPABHEHUS.




¢ nmapameTrpamu. Pemenue
KBaJpaTHbIX YPaBHCHUH,

coZep KaIMX 3HAK MOJYJISL.
YpaBHEHHE KaK MaTEMaTUYECKas
MOJIEJIb PEATIBHOU CUTYAIUU.
Peuenne TekCTOBBIX 3a1a4

C IIOMOIIIBIO KBaPaTHBIX
YpaBHEHUI

HabmroiaTe 1 aHaTU3UPOBATh CBS3b
MEX]Ty KOPHIMH U Kod(phuiineHTamu
KBaJIPAaTHOTO ypaBHEHUSI.
dopmynupoBaTh TeopeMy Buera, a Takxke
0o0paTHYIO TeOpeEMY, IPUMEHATH 3TU
TEOPEMBI JUIsl pELIeHUs 3a/1ay.
[IpoBoaUTH poOCTENIINE UCCIEIOBAHUS
KBaJIpaTHBIX YPaBHEHUU.

Pematb TekcToBbIE 3a/1a4H.
3HAKOMUTBCS C HICTOPHUEH pa3BUTHS
MaTeMaTUKU

AnreOpaunyeckue
BBIPAKEHHUS: TPOOHO-
parrioHaIbHBIC BRIPAKEHUS
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PanmonanbHbIC BRIpOKCHUS.
TosxnecTBEeHHBIE MPEOOPA30BAHMS
palMOHAJIBHBIX BBIPAXKCHUH.
Anrebpandeckas 1poob.
JlomycTuMble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
palOHAIBHBIX BEIPAKCHHSIX.
OCHOBHOE CBOMCTBO
anredpandeckoit 1poou.
Crnoxxenune, BRBIYUTAHHE,
YMHOKCHHE U JICTICHHC
anre0pandecKux IpoOei.
Bo3sBenenue anredpandeckoit
JpoOHU B CTENEHb

3anuchIBaTh aNreOpandecKue BEIPaKEHHUsI.
HaxonuTte nmomycTrMble 3HaYEHUS
MEPEMEHHBIX B APOOHO-PAMOHAIBHBIX
BBIPKEHUSX.

BBITTONHSTE YHCIIOBBIE TIOJICTAHOBKH

Y BBIYHCIIATH 3HAYCHUE IPOOH, B TOM
YHCIIE C IOMOIIBIO0 KATBKYISITOPA.
PopMyIMpPOBaTH OCHOBHOE CBOMCTBO
anredpandecKkoi ApoOu U MPUMEHSTH €T0
IUTs1 IpeoOpazoBaHus IpoOeii.
BBITTOTHSTE TOXKACCTBEHHBIC
npeoOpa3oBaHusl palliOHATBHBIX
BBIPAYKECHUM.

BbInonHATh NedcTBYS ¢ anredpandecKuMu




TPOOSIMH.

[TpumensTh mpeoOpa3zoBaHUs BEIPAKECHHI
JJIs peleHus 3aau.

BripakaTth nepeMeHHbIC U3 POpMYIT
(bu3mYeCKnX, TEOMETPUICCKHX,
OITHMCHIBAIOIIUX OBITOBBIE CUTYAIIUN)

VYpaBHEHUS 1 HEPABEHCTBA! 19 JpoOHo-paninoHabHbIE Pacnio3naBaTh JpoOHO-paliioOHaIbHbIC
JpOOHO-palIMOHAIIbHEIE ypaBHeHus1. Pemenue qpoOHo- YpaBHEHUSI.
ypaBHEHUS pallMOHAJILHBIX YPAaBHEHU, Pemate qpo6HO-paIimoHaibHbIE
CBOJISAIIUXCA K JIMHEHHBIM YpaBHEHMS, CBOJIAIINECS K TMHEHHBIM
WM K KBAJIPaTHBIM YPaBHEHUSM. WJIY K KBAJIPATHBIM YPaBHEHUSIM,
Pemenue apoOHO-paliMOHAIBHBIX KCIIOJIb30BaTh METOJI 3aMEHBI IEPEMEHHOM.
YPaBHEHUI METOJ0M 3aMEHbI PemaTe TekcTOBBIE 3a/1aUn
NIEPEMEHHOU. Penenne TeKCToBbIX anredpandyeckuM cnoco0oM: NePEeXOaUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOUW (POPMYIUPOBKH YCIOBUS
palMOHAJIBHBIX YPABHEHUN. 3a/1a4M K anreOpanyecko MoIeNu myTeM
I'paduueckas uaTEpHIpeTays COCTaBJICHUS YPABHEHUS; pelIaTh
YpaBHEHUM ¢ IByMsI IEPEMEHHBIMU | COCTAaBJIEHHOE YPAaBHEHUE;
WHTEPIPETUPOBATH PE3YJIbTaT.
Hcnonp3oBaTh rpaduueckyro
WHTEPIPETALUI0 YPABHEHUH C IByMsI
MEPEMEHHBIMU
DOyHKIUU 15 OGnacTh onpeeneHus Ncnonw3oBath QyHKIIMOHAIBHYIO

Y MHOKECTBO 3HAUYCHUN (QyHKITUU.
CnocoOsI 3a1anust GyHKITHI.

TEPMUHOJIOTHIO U CUMBOJIHKY.
HaxoauTk o06aacTh onpeaeneHus




I'paduk pynknuu. UreHue cBOMCTB
¢yskiuu no ee rpaduky. [Ipumepsr
rpaduKoB QYHKITUH, OTPAKAFOITUX
peanbHbIE MPOIIECCHI.

OyHKIMH, OMUCHIBAIOIINE MTPSIMYIO
1 00paTHYIO IPOMOPLHMOHATIBEHBIE
3aBUCUMOCTH, UX TpapUKH.

Oynxmun y = X2,y = X3, y=x,

Y=_ W UX CBOMCTBAa
X

¥ MHO>XECTBO 3HAUCHUM (PYHKIUU.
Breraucisats 3HadueHus GyHKINNA, 3aJaHHBIX
dhopmysamu (Ipu HEOOXOAUMOCTH
HCIIOJIb30BaTh KAJBKYJISITOP); COCTABIAThH
TaOJIMIBI 3HAUCHUHN (QYHKITHH.
OnuceIBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE
ee rpaguyecKoro NpeICTaBICHUS.
Haxonuts ¢ momoipto rpaduka GyHKIANA
3HA4YEHUE OJTHOU U3 PACCMATPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO JIPYTOM.
HccnenoBats npumepsl rpaukos,
OTPaXkAIOIIMX peabHbIE MPOLIECCHI

U SIBJICHUSL.

[TIpuBOAUTE NTPUMEPHI IPOLIECCOB

Y SIBJICHUU C 38JITaHHBIMU CBOVICTBAMM.
BripaxaTs ¢hopMyioi 3aBUCUMOCTh
MEXy BEIMYMHAMMU.

OnuceIBaTh XapaKTEP U3MEHEHHS OJHON
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOI.

Pacrio3naBaTh BUbI H3y4aeMbIX (QYHKIUH.

Crpouts rpaduku GyHKIuiA y = X2,y = x5,
K

y=Jx, ¥y=—.
X

Hcnonp3oBath PyHKITMOHAIBHO-
rpadudeckue mpeaCcTaBICHUS




JUIS1 pEIICHUS U UCCIICIOBAHUS YPaBHEHUM
Y CHCTEM YPaBHEHUMU.

[TpumMeHsaTh IUPPOBBIE PECYPCHI

JUIS1 TIOCTPOCHHMS TpauKOB

Y UCCJIECOBAaHUS CBOMCTB (PYHKITUIN

Anrebpanueckue
BBIPKEHMUSI: CTEIICHU
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Crenens ¢ 11e1bIM TOKa3aTeaeM

U €€ CBONCTBA.

Cranpaptablii BUJ uncia. Pazmepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
JUTATEIIBHOCTD MPOLIECCOB

B OKPYXaIOIIEM MUPE

@opMyIUpPOBaATH ONPEIECTIEHUE CTENIEHU
C LEJIBbIM MOKA3aTEIEM.

@opMyIUpOBaTh, 3aMUCHIBATH

B CUMBOJIMYECKOH (hopme

Y WITIOCTPUPOBATH TPUMEPAMH CBOKCTBA
CTEIICHH C 1IeJIBIM MOKa3aTEeJIeM.
IIpumeHsTh CBOMCTBA CTENIEHU

JUTsl Ipe0Opa30BaHUsI BRIPAKEHUH,
COJICP>KAIIUX CTEIECHH C IEJIbIM
MOKA3aTEJIEM.

BrInoaHATE AeMCTBUS C YMCIaMU,
3alMCaHHBIMU B CTAHIAPTHOM BHUJIE
(YMHOXeHUE, IeJICHUE, BO3BEICHUE

B CTETICHB ).

[TonyuyaTh npeicTaBiICHUE O 3HAUUMOCTH
JNEUCTBUTENBHBIX YUCEI B PAKTUYECKOU
NEATEIbHOCTU YEJIOBEKA.
AHaNU3UpOBaTh U JEIATh BHIBOJIBI

0 TOYHOCTHU MPUOJIMKEHUS
UPPalMOHATBLHOTO YKCIIA [IPU PEIICHUH




3a11a4.
OKpyTrsaTh UPpALMOHAIBHBIE YNCIIA,
BBITIOJIHATH PUKUIKY PE3YJIbTATA
BBIYMCIICHUH, OLIEHKY 3HAaYCHHUI YMCIIOBBIX
BBIPa)KCHUMN

Yuca v BEIYUCIICHUS: 7 Jlenenue ¢ ocraTkoMm. DopMyIUPOBATH ONIPECTCHUS IETUMOCTH
JICITUMOCTh CpaBHEHUS 1LIEJIBIX YHCET HalIeJIO, YMCEJI, CPABHUMBIX 110 JAHHOMY
110 MOAYJIFO HATYpaJIbHOTO YHCIIa. MOJTYJIIO.
ColicTBa CpaBHEHMI MO MOAYJIIO. BEINMOIHATE ASJIEHHUE C OCTATKOM.
OcTtaTku CyMMBbI U POU3BEIACHUS Jloka3bIBaTh U IPUMEHATH CBOMCTBA
110 JAHHOMY MOJIYJIIO CpaBHEHUM MO MOAYJIIO.
Haxoauts ocTaTku CyMMBbl
Y TIPOU3BEICHUS IO JAHHOMY MO/TYJIO
[ToBTOpEenue, 06001IEHNE, 10 [ToBTOpEHHE OCHOBHBIX MOHATUI Br1Ouparh, NpUMEHSTh OLIEHUBATh

cucTeMaTH3alus 3HaHUI

M METOZIOB KypcoB 7 1 8 KJIaccos,
0000111eH1e 3HaHU

CIIOCOOBI CPABHEHUS YU CEI, BRIUUCIICHUH,
TO/I€CTBEHHBIX IPE0Opa30BaHUI
BBIPAKECHUN, PEILICHUS] YPABHEHU

Y CUCTEM YpPaBHEHUI, HEPABEHCTB,
MOCTPOEHUS TPaHUKOB.

Ocy1iecTBIsATh CAMOKOHTPOJIb
BBINOJIHSAEMBIX IEMCTBUI U CAMOIIPOBEPKY
pe3yJibTaTa BhIYUCIIEHUN,
npeoOpa3oBaHUM, MOCTPOCHUH.

Pemate 3agaum u3 peanbHOM )KU3HH,
IIPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS




JUIsl pELIEHHUsI 3a1a49 U3 PYTUX IPEIMETOB.
Pemars TexkcTOBBIE 3a1a4M, CPABHUBATD,
BBIOUpATH CTIOCOOBI PEIICHUS 3aJaUH.
Hcnonb3oBath PyHKIHOHAIBHO-
rpaduyeckue npeCcTaBICHUs

JUISL pELLICHUS 3a/1a4

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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9 KVIACC

HYJU QYHKIUH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA (PYHKIUH,
IPOMEXYTKH BO3pacTaHUs

U yObIBaHUS (PYHKIIMHU, YETHBIC

U HeueTHbIe QYyHKIIUU, HAanOOoJIbIIIee
Y HaMEHbIIIEe 3HAUCHUs (PYHKIINH.
[TocTpoenue rpadukoB PyHKIUN
C TIOMOIIBI0 TPE0OPa3OBAHMIA.
KBanparneiit Tpexunes. Kopau
KBaJIPaTHOTO TPEXUJICHA.
Paznoxxenue kBagpaTHOTO
TPEX4JIEHA HA JINHEHUHbIE
MHOHUTEIH.

KBagparnunas pyHkmus u ee
cBoiicTBa. [lapabona, KoOopAUHATHI
BEPIIMHBI 1TapadoJIbl, OCh
CUMMETPHUU NapaloIbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (QYHKITUU.
[Tonoxxenue rpaduka
KBaApaTHYHON (PyHKINU

Haspanue paznena KommuectBo OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coJiep>KaHKe
(TemnI) Kypca 9JacoB oOydJaronuxcs
QyHKIMN 25 Oynkuus. CBoOMCTBA PYHKITHIA: OnuceIBaTh MOHIATHE «(PYHKITHS.

[IpumeHsaTh cBOMCTBA (PYHKIUHN: HYIIN
GyHKIIAHA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
GyHKIHMH, TPOMEXKYTKH BO3PACTAHUS

1 yObIBaHUS! QYHKIIUU, YETHBIC

U HeueTHbIe QYHKIIUU, HAanOOoIbIIIee

Y HauMEHbBITIee 3HAUCHUS (PYHKITHH.
Pacmo3naBaTh KBaJipaTHBIN TPEXUIEH,
yCTaHaBJIMBATh BO3MOKHOCTh €TI0
Pa3IOKEHHS HA MHOYKUTEJIH,
pacKJIaJbIBaTh HA TWHEWHBIE MHOKHUTEIN
KBaJIPaTHBIN TPEXUICH

C HEOTPHUIATETHHBIM TUCKPUMHHAHTOM.
PacrioznaBate kBaipaTUuHy0 QyHKITUIO
o opmyre.

[TpuBOoANTH IPUMEPHI KBAAPATUIHBIX
3aBUCUMOCTEN U3 pEalbHOU KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka KBaApaTUIHOU PYHKITUN

y = ax? + bx + c.

Onpenensats KOOPAUHATHI BEPIITHHBI




B 3aBUCHUMOCTH OT €€
koahdunrenToB. Mcmonb3oBanne
CBOWCTB KBaJAPAaTHIHOU (PYHKIIUU
JUISL PELLICHUS 3a/1a4.

Crenenubie GyHKINN

C HaTypaJIbHBIMU I1OKA3aTEIISIMU,
uX rpaduKu U CBOWCTBA.

Ipaduxu pynxmmii: y = /x, y=3%x,
y =1x|

napaboJIbl, 0Cb CHMMETPUH NTapaloJIbl.
Crtpouts rpaduKu KBaIpaTHUHBIX
dbyHKIUH, 3a1aHHBIX (popMynamMu

BUJIA:

y = ax,

y=ad+q,y=(x+h)?+c,
y=ax?+bhbx +c.

BrimonHsATs mocTpoeHue rpaduKoB
(GyHKIIMIA C TOMOIIBIO TPeoOpa3zoBaHu
BUJIA:

f(x) = f(x) + a; f(xX)=>f(x + a); f(x) =
kf(x), 1(x) = 1(| x ), T(x) = [f(x)].
Pacno3naBaTh crenenHble QyHKIUN

C HaTypaJIbHbIMH TIOKa3aTeJIIMU, CTPOUTD
rpauKy CTENEeHHbIX (QYHKIIHMA

C rmokasaremnsiMu 2 u 3.

Hcnonb3oBaTh CBOMCTBA IPpaUKOB
CTETICHHBIX (PYHKIIHIA C HATYpaTbHBIMH
MOKa3aTeJSIMU TP PEIICHUH 3a]1a4.
Crpouts rpaduky GyHKIHH y = v/X
y=¥x, y=1x|.

AHanu3upoBaTh U MPUMEHSITH CBOWCTBA
M3YYEHHBIX (PYHKIIUH 1J1 UX TIOCTPOCHHUS,
B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX

peCcypcoB




ypaBHeHI/ISI N HCPABCHCTBA!
KBa/IpaTHbBIC HCPABCHCTBA

15

[TonsiTHe 0 peleHnn HEPaBEHCTBA
C OHOU mepeMeHHON. MHOXECTBO
pellIeHU HEepaBEHCTRBA.
KBanparHbie HEpaBeHCTBA C OHOM
IIepEMEHHON. Pelienne HepaBeHCTB
rpaduueCcKUM METOJOM U METOJ0M
uHTepBaioB. HepaBeHCTBa,
coAepkKaIlre 3HAK MOJTYJIS.
CucTeMbl HEpaBEHCTB C OJTHOU
IIEpEMEHHOM. Perenne TeKCTOBBIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepasencTBo ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIBYMSI
nepemeHHbIMU. ['paduueckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIBYMSI
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

Yurars, 3aMCHIBATH, IOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA;
UCIIOJIB30BaTh CUMBOJIUKY

Y TEPMHHOJIOTHIO.

BoINonHATE TpeoOpa3oBaHus HEPABEHCTB,
MCIIOJIb30BaTh JJIsl peoOpa30BaHuUs
CBOMCTBA YMUCJIOBBIX HEPABEHCTB.
Pacnio3HaBaTh KBaJpaTHbIC HEPABEHCTBA
C OHOM MTEPEMEHHOM.

Pemrars kBagpaTHOE HEPABEHCTBO
rpauyecKuM METOI0M U METO/IOM
VHTEPBAJIOB.

Pemars kBajpaTHbIE HEPABEHCTBA,
UCIIOJNB3Ysl TpapruecKue mpeacTaBICHHUS.
Pewrars HEpaBEHCTBA, COLEpIKALIME 3HAK
MOZYJIS.

N300paxaTh penieHre HepaBeHCTBA

C OJTHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB Ha KOOPAUHATHOU IIPSMOW,
3aIIMChIBATh PEIICHUE C IIOMOIIBIO
CUMBOJIOB.

OcBauBarh U NPUMEHSATH HEPABEHCTBA
IIPY PELICHUH PA3JINYHbIX 3a7a4, B TOM
YUCJIE TPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEPABEHCTBO C ABYMS
IIEPEMEHHBIMHU.




[IpumensTh rpaduyecKkuii METO1 peleHus
CUCTEM HEPABEHCTB C ABYMsI
MepeMEHHBIMU

YpaBHEHUS U HEPABEHCTBA:!
YPaBHEHHSI, HEPABEHCTBA
Y X CHCTEMBI

25

bukBanpaTHbIe ypaBHEHUS.
[IpumMepsl TPUMEHEHU METOIOB
PaBHOCUJIBHBIX ITPEOOpPa30BaHU,
3aMEHBI IIEPEMEHHOMN,
rpaguuecKkoro MeTo1a

IIPY PELICHNH YPABHEHUI

3-ii u 4-11 creneHen.

Pemenue n1poOHO-paliioHaIbHbBIX
YPaBHEHUN U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C ABYMs IIEPEMEHHBIMU.
Pemenune npocrenmmx cuctem
HEJIMHEMHBIX YPAaBHEHUM C IBYMS
nepemeHHbIMU. ['paduueckuit
METOJ PEIICHUS] CUCTEMBI
HEJIMHEWHBIX YPABHEHUH C IBYMsI
nepeMeHHbIMU. CrcTtema AByX
HEJIMHEWHBIX YPaBHEHUN

C IBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
pEAIbHOM CUTYaIIUU.

CucreMa HeIMHENHBIX YPaBHEHUI
C IapaMeTpoM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeodpa3zoBaHmii, 3aMEHbI IEPEMEHHOM,
rpaguueckoro MeTo/ia Mpyu pelieHuu
ypaBHEHHM 3-i U 4-i1 CTEIICHEN.
Pemate 1poOHO-paninoHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh TMHEWHbBIE YPABHEHUS
C ABYMSI IEPEMEHHBIMU.

Ctpouts rpaduku ypaBHEHUH, B TOM
YUCJIE UCTIONB3YS TU(PPOBBIE PECYPCHI.
Pemate npocreitnme cucTeMbI 1BYX
HEJINHEWHBIX YPAaBHEHUU C IByMs
MepEMEHHBIMU.

[IpuBoauTh rpaduyeckyro
MHTEPIPETALNIO PENICHUS YPaBHEHUS
C ABYMSI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C ABYMS IEPEMEHHBIMHU.
Pemath TeKCTOBEBIE 3a/1aUH
anredpandeckuM CriocoOoM.
HccnenoBath cucTeMbl HETMHEHHBIX
YPaBHEHUH C TapaMeTpPOM.




[Ipocrelimme HepaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CHCTEMBI

Pemats npocreiime HEpaBeHCTBA
C IBYMSI IIEPEMEHHBIMU U UX CUCTEMBI

YucnoBeie
IMOCJIENOBATEILHOCTH
Y MPOTPECCUA

25

[TonsTHE YnCIOBOM
nocienoBaTenbHoCcTU. KoHeuHbIe
1 OECKOHEUHbIE
MOCJIEIOBATEIbHOCTH.
OrpannyeHHas
MOCJIeA0BaTEIbHOCTh. MOHOTOHHO
BO3pacTatoias (yObIBaroIasi)
nocjaeaoBaTeabHOCTh. CIoCOObI
3a1aHus TTOCIEA0BATEIbHOCTH:
OITMCATEIIbHBINA, TAOTUYHBIN,

C IOMOIIIBbIO POPMYJIBI N-TO YJICHa,
PEKYPPEHTHBIN.
Apudmernueckas

Y FeOMETPUYECKasi TPOTPECCUH.
CBoliCTBa YJICHOB
apudMeTUIecKon

Y TEOMETPUYECKON TPOTPECCHI.
@opmyJibl N-TO 4iIeHa
apudMeTUIecKon

Y TEOMETPUUYECKOU MPOTPECCUM.
DopMyJIbl CyMMBI TIEPBBIX

N 4JIEHOB apuU(PMETUIECKON

Y TEOMETPUYECKOU MTPOTPECCH.

OcBauBaTh ¥ MPUMEHSATh UHJIEKCHBIE
0003HAYCHHUS, CTPOUTH PEUCBBIC
BBICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH, CBI3aHHOU C IOHATHEM
MOCJIEI0BATEIbHOCTH.

OnpenensaTh BUABI TOCIEN0BATENBHOCTEN:
OTrpaHUYEHHAs MOCIEeI0BATEILHOCTD,
MOHOTOHHO BO3pacTaroiiast (yObIBaroIasi)
MOCTIEIOBATEIHLHOCTb.

AHanu3upoBath popmyiy N-ro ujieHa
MOCIIEI0BATEIHLHOCTH WIIA PEKYPPEHTHYIO
dbopMyITy ¥ BEIYHCIIATH YICHBI
MOCJIE0BATEIBHOCTEH, 3aJaHHBIX ITUMHU
dhopmynamu.

YcTraHaBiIMBaTh 3aKOHOMEPHOCTh

B [TIOCTPOCHHH TOCIIEI0BATEIILHOCTH,
€CJIM BBIMKICAHBI MIEPBbIE HECKOJIBKO

ee YJICHOB.

Pacno3naBath apudmeTnyeckyo

U TEOMETPUYECKYIO MPOTPECCUH

MIPU pa3HbIX COcO0ax 3aJaHusl.

Pemmatp 3a1aum ¢ uCMoib30BaHUEM
dbopmy N-ro wieHa apuPpMeTHIeCKOM




3aiauu Ha MPOIEHTHI, 0AHKOBCKUE
BKJIAJIbl U KPEIUTHI.
[IpencraBienue o CXOIUMOCTH
MOCJIETIOBATEIBHOCTH,

0 CYMMHUPOBaHUU OECKOHEYHO
yOBIBAIOIIEH reOMETPUIECKON
IIPOTPECCUM.

Meton MaTeMaTHYEeCKOUN
nHaykuuu. [Ipocrenmme npumepsl

1 T€OMETPUYECKOM ITPOTPECCUM, CYMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh 4iieHbI OCIEI0BATEILHOCTH
TOYKaMH Ha KOOPJAMHATHOMN

TIJIOCKOCTH.

PaccmatpuBats mpuMephl IPOLIECCOB

U SIBIICHUW U3 PEaJIbHOM KU3HH,
WUTIOCTPUPYIOIIUE U3MEHEHHE

B apu(pMETHUECKOUN IPOrPECCHH,

B F€OMETPUYECKON MPOrPECCUU;
M300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH TpaUyECKH.

Pemrars 3amaun Ha NPOLIEHTHI,
0aHKOBCKHE BKJIAJIbI

1 KpeJIUTOBAaHUE.

[IpencraBiaTs 6€CKOHEUHBIE
nepuoAnYecKue Apoou B BUIC
OOBIKHOBCHHBIX.

3HAKOMUTHCS C TIOHATHEM CXOJIUMOCTH
MOCJIeA0BATEILHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIICH TEOMETPUICCKOM
MIPOTPECCHUH.

[IpuMeHATH METOT MATEMATHYECKOU
WHTYKITAH.

3HAKOMUTKCS C UCTOPUEN pa3BUTHS
MaTeMaTUKu




AnreOpandeckue
BBIPKCHHUSI: CTETICHB
C paruoHaIBLHBIM
nokazaresem

12

Kopens n-ii crenenn. CBoiicTBa
KOpH$ N-i crenenu. CTeneHb

C pallMOHAJIbHBIM MOKA3aTEIEM

Y €€ CBOMCTBA.

ToxaecTBeHHbIE TPeoOpa30BaHUS
BBIpaKEHUH, COJIepKAIINX KOPEHb
N-i creneHu. ToXKoeCTBEHHBIC
npeoOpa3oBaHus BHIPAKECHUM,
COJICpIKAIlIUX CTEICHb

C pallMOHAJIBHBIM TOKa3aTeNIEM

DopMyIUPOBATH ONPECICHUS KOPHS
N-i CTENIEHU U CTETIEHU C PallMOHATbHBIM
MOKa3aTeseM.

[TpuMeHSTH Onepauio U3BJICUYCHUS
KOpHS N-i1 CTENEeHU, UCTIOJIb3YS

IIPU HEOOXOAUMOCTH KaJIbKYJISATOP.
BpruuciaTe 3HaueHUE CTEIICHU

C pallMOHAJIBHBIM ITOKA3ATEJIEM.
OueHuBaTh 3HAYEHHUE KOPHS N-U CTENEHHU,
3HAYEHHE CTEIEHU C PAllMOHATBHBIM
MOKa3aTeJIeM 1I€JIbIMUA YHUCIaMH

U JCCATUYHBIMU JPOOSMHU.

CpaBHMBATH U yHOPSIA0UYMBATH
pALMOHAIBHBIC Y UPPALIMOHAJIBHBIC YUCIIA,
3aIMCaHHbIE C TOMOIIBIO KOPHS N-1
CTETNICHU, CTETIEHU C PAlIMOHAIBHBIM
MMOKa3aTeJIeM.

BrBINOIHATE TOXIESCTBEHHbBIC
peoOpa3oBaHMs BEIPAKCHUS,
COZEpKAIEr0 KOPEHb N- CTETIEHU,
CTETICHb C PallMOHAJIBHBIM MTOKA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKH

IToBTOpEHue, 06001IICHNE,
CHUCTEMATHU3ALUs 3HAHUI

34

Uucna v BEIYKMCICHUS (3a1UCh,
CpaBHEHHUE, IEUCTBUSA

OnepupoBaTh NOHATUEM YHCIOBOTO
MHOKECTBA.




C IEMCTBUTEILHBIMU YU CIIAMH,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TIPOTIOPIINH;
OKpYTJIEHHUE, MPUOTIUKEHUE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHIO

Y OCHOBHBIE JICUCTBUS, CBA3aHHBIC

C YMCJIAMM: HaTypAJIBHOE YUCIIO, IPOCTOE
Y COCTABHOE YMCIIO, IEIIMMOCTD
HAaTypaJIbHBIX YUCEI, IPU3HAKU
JNETUMOCTH, LIEJIOE YNCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U J€CATUYHAs JIpO0b,
CTaHAAPTHBIN BUJ| YHCIIA,
apu(pMETUYECKU KBaJAPATHBINA KOPEHb.
BBITTONHATE 1EHCTBYSI, CPABHUBATh

Y YIIOPSAZ0YMBATh YUCIIA, IPEACTABIATh
YuCia Ha KOOPAUHATHOM NPSIMOH,
OKPYIJISITh YMCJIA; BBITOJIHATH IPUKUAIKY
Y OLICHKY pe3yJIbTaTa BEIYUCICHUM.
Pemars npaktrueckue 3anayu,
COJZIEpIKalllie IIPOLIEHTHI, 10JI1, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTHU:

CKOPOCTB — BPEMS — PACCTOSTHUE,

LIEHA — KOJINYECTBO — CTOUMOCTB,

00BbeM paboThl — BpeMs —
IIPOU3BOIUTENIBHOCTD TPYAA.

Pa30upath peanbHble )KU3HCHHBIC
CUTyaluu, GOpMyIHpOBaTh UX Ha S3bIKE
MaTeMaTUKH, HAaXOJNUTh PELICHHUE,
MIPUMEHSISI MAaTEMaTHUYECKHM annapar,
MHTEPIPETUPOBATH PE3YJIbTAT




TexcToBbIe 3aauu (pericHne
TEKCTOBBIX 33]1a4 apu(hMETHUICCKUM
U aareOpandecKuM CrocooamMu)

Pemmate TekCcTOBBIE 3a1aUH
apu(PMETHIECKUM CITOCOOOM; U3BJICKATh
HE0OXO0AMMBbIE TAHHBIE, TPE/ICTABICHHbIE
B BepOaJibHOM, rpadhuuecKkomM

Y TaOJIMYHOM BHJIE.

PemaTe TEKCTOBBIC 33/1a4H C TIOMOIITHIO
BBCJICHHSI TICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABEHCTB TI0 YCIIOBHIO
3a1aun

Anrebpanyeckue BbIpaKeHUS
(mpeoOpaszoBaHue anredpandecKux
BBIPKEHUM, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBatTh MOHITUSIMU:

CTEIEHb C LIEJIBIM MIOKA3aTENEM,
apu(pMeTHYeCKUid KBaIpaTHbI KOPEHb,
MHOTOYJICH, alireOpandeckas Ipoob,
TOXECTBO.

BrITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJTHATH PacyeThl o GopMyJiam,
peoOpa3oBbIBATH IIENbIe, APOOHO-
palMOHANIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
pEeann30BbIBATh PA3JI0KEHHE
MHOT'O4JIEHa Ha MHOHUTEIIH,

B TOM YHCJIE C UCMOJb30BaHUEM (Hopmy
Pa3HOCTH KBAJIPATOB, CYMMBI U Pa3HOCTH
KyOOB, KBaJipaTa CYMMBI ¥ Pa3HOCTH,




Ky0a CyMMBI U Pa3HOCTH; HAXOJIUTh
JOITYCTUMBIE 3HAYEHHS IEPEMEHHBIX

IUIsl APOOHO-PAIIMOHATILHBIX BRIPAXKEHUH,
KOpPHEH.

MoaenupoBaTh ¢ IOMOIIIbIO (PopMyIT
peaIbHBIE TPOLECCHI U SIBIICHUS

OyHKIMM (TOCTPOEHUE, CBOWCTBA
M3YUYCHHBIX (DYHKITU;
rpaduyecKoe pelIeHe ypaBHEHUM
1 UX CUCTEM)

OmnepupoBaTh NOHATUIMU: QYHKIINS,
rpaduk GyHKUMH, HYJIH QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXKYTKH BO3PACTaHUS, TPOMEKYTKU
yObIBaHUs, HAMOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YCHUS (PYHKIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX1aTh CBOICTBA (DYHKIIMI, CTPOUTH
uX rpaukH.

OmnepupoBaTh MOHATHAMHU: IpsMast
MIPOTIOPIIMOHAIIBHOCTD, OOpaTHas
IPONOPLUOHAIBLHOCTD, JIMHEWHAs
byHKUMS, KBaipaTU4HAas QyHKIIMS,
napabona, rurepoora.

Hcnonb3oBatek rpaduku

IIJISL OTIPEJICIIEHUS] CBOMCTB, ITPOIIECCOB

Y 3aBUCUMOCTEH, JJIs PEeIIeHUs 3a71a4
U3 JPYTUX YYEOHBIX MIPEIMETOB

U peabHOM JKU3HU; MOJEIMPOBATh




C TOMOIIIBIO TPahUKOB peanbHbIC
MIPOIIECCHI U SIBJICHUS.

Bripaxkats hopMyaamMu 3aBUCUMOCTH
MEXy BeIMYMHAMU, MOJICIIUPOBATh
peabHbIE MPOLIECCHI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE B 7-9 KJIIACCAX

HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH IIeNIbI0 O0ECNeYuTh M3yYe€HHE CBOMCTB U pa3MepoB (uryp, ux OTHOIIECHUU
W B3aMMHOE pPAaCIIOJIOKEHHUE, OMHPACTCS Ha JIOTHYECKYIO, OKa3aTEeIbHYIO JIMHHIO.
IleHHOCTh W3y4YEHHS] TEOMETPUM HA YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
3aKJII0YAeTCSt B TOM, 4YTO OOYYaloIUWCS YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCyXIIeHUs, CTPOWUTHh JIOTUYECKHE YMO3AKIIOUCHUS, JIOKA3blBaTh HWCTHUHHBIC
YTBEPXKJICHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE
yrBepkJeHua. Ocoboe 3HauYeHHe Jl0Ka3aTesibHAas JIMHUS HMEET I YriyOJIEHHOTO
U3Y4YCHUS] MAaTEMAaTHKH.

[{enpro W3ydeHHs] TEOMETPUH SBIISICTCS MCTOJIB30BaHUE €€ KaK WHCTPYMEHTA TpHU
pElICHNN KaK MaTEeMaTHYECKUX, TaK W TMPAKTUYECKUX 3a/iad, BCTPEUAIOIIUXCS B
peanbHOU ku3HU. OOy4YarOMIMICS JOHKEH HAYYUTHCS ONPEIEISITh I'€OMETPUYECKYIO
¢urypy, ommuchiBaTh CIOBaMH YEpPTEX WJIM PUCYHOK, HAWTH IUIOMIA/b 3€MEJIBHOIO
y4acTKa, pacCUMTHIBATh HEOOXOMWMYIO JUIMHY OITOBOJIOKOHHOTO KaOems WiH
TpeOyeMble pa3mepsl rapaxka Jjsi aBromoowiia. [lpu pemieHun 3amad MpPakTUYECKOTO
XapakTepa OOyYaromuics YYUTCS CTPOUTh MaTEeMaTHYCCKHE MOJICTH peaTbHBIX
KU3HEHHBIX CUTYaIlUW, TPOBOIUTH BEIYMCICHUS U OIIEHUBATD MOJTYYCHHBIN PE3ybTaT.

Oco6eHHOCTh YUeOHOT0 Kypca YriTyOJeHHOT0 U3yUYCHHS TEOMETPUH COCTOUT B TOM,
94TO 00ydYaronuecs He MPOCTO 3HAKOMATCS C OMPEISICHHBIMH MOHATHSIMH, & YBEPCHHO
oBmaneBaroT UMHU. CyIIeCTBYIOIIME TEMBbI MPOrpaMMbl 0a30BOr0 Kypca T€OMETPUHU
U3y4aroTcs Ha Oojee TIIyOOKOM YpOBHE, a OOydwaroluecs MpuoOpeTaroT yMEHHS,
MMOMOTAOIINE WM YBEPEHHO MPHUMEHATh CBOM 3HAHUS HE TOJHBKO B MaTEMaTHKE, HO
Y B CMEXKHBIX IIPEIMETAaX, Mpexie Bcero (pru3nke U nHPpopMaTUKe, a TAKKE TOJIb30BATHCS
MOJIYYCHHBIMU 3HAHUSAMU TIPH PEIICHUN PAKTHICCKUX 3a71a4.

CornacHo yuyeOHOMY IJ1aHy B /—9 KJ1accax u3yvaeTcsl yriIyOJIeHHbIA yueOHbIN Kypc
«I"eomeTpus», KOTOPBIH BKIIOYAET CICIYIONIUE OCHOBHBIC pa3/eiibl COJCPIKAHUS:
«Hauwama reomerpum», «TpeyronbHHKN», «OKPYKHOCTBY, «UUETBIPEXYTOIBHUKNY,
«ITomobuey, «dmeMeHTsl TpuroHoMeTpumn», «Ilmomanny, a Takke «MeToa KoopauHaT,
«Bektopsy, «IIpeodpa3zoBaHus TUIOCKOCTH.

OOmiee 4YKMCIO YACOB, PEKOMEHJOBAaHHBIX JUIS M3ydyeHHUsi Y4eOHOro Kypca
«I"eomerpusi», — 306 yacoB: B 7 kaacce — 102 gaca (3 gaca B Hemenro), B 8 kiacce —
102 gaca (3 yaca B Hezeuno), B 9 kinacce — 102 gaca (3uaca B HEZIEIIO).

Bo3MoskHa KOppEeKTUPOBKA OOIIETO YMCIIA YaCOB, PEKOMEHAOBAHHBIX JIJISl U3yUEHUS
y4eOHOT0 Kypca, C y4eTOM WHIUBUIYAIBHOTO MOAX0Aa 00pa30BaTEIbHBIX OpTraHU3AINMA
K YINIyOJICHHOMY HW3Y4YEHUI0O TE€OMETPHUHM, B paMKax COOJIIOJICHUS] TUTMEHUYECKUX
HOPMATHBOB K HEJICIIBHON 00pa30BaTEeIbHON HArpy3Ke.



COLEPKAHUE OBYUEHMUSA

7 KJIIACC

HavaJjia reomerpun

HcTopust BOSHUKHOBEHUS U Pa3BUTHS reoMeTprn. HadaibHbIE NOHATHS T€OMETPUU.
Touka, mpsimas, orpe3ok, jayd. [lonsrue o0 akcuome, Teopeme, J10Ka3aTEJbCTBE,
ONPEICIICHUMN.

B3anmHoe pacnonioxkeHrne Toyek Ha npsAMou. M3MepeHue [IMHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOUYKAMMU.

[TonmynmockocTe 1 yroi. Buasl yrios. MI3mepenne BenuuuH yrioB. BepTukanbHbie
U CMEXHbIe yIiibl. [lapajuienbHble U IEpIICHANKYIISIPHBIE NpsiMble. PaccTossHUE OT TOUKH
10 IpsAMOM. buccekrpuca yria.

Jlomanas. Bungbl snomasbix. JlnmHa snomaHou. MuoroyrosibHUKH. [lepumeTp
MHOTOYTOJIbHUKA. [IOHSTHE O BBIMYKJIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[TepBuyHbBIC MPECTABICHUS O PABEHCTBE (PUTYP, UX PACTIOJIOKEHUU, CUMMETPHUHU.

[Ipocrenmue noctpoenuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHHU.

TpeyrojbHuKH

Buapl TpEeyrosbHUKOB:  OCTPOYTOJBHBIE, IPAMOYIOJIBHBIE, TYIOYIOJIbHBIE,
paBHOOEIPEHHbIE, pABHOCTOPOHHUE. Mennana, OMcceKkTprca U BbICOTAa TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii ©  BTOpOW IIpU3HAKH  PaBEHCTBA
TPEYroJibHUKOB. PaBHOOEIpeHHBIE TPEYroJIbHUKM W HWX CBoMcTBa. [Ipu3Hak
paBHOOEPEHHOTO TPEYroJbHUKA. TpeTuil Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOlIEHNsT MEXAy CTOPOHAMH U yIrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O AJIMHE JTOMAHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OceBOM cumMmerpuu. [Ipumepsi
CUMMETPHH B OKPYKAIOILEM MUPE.

Hapanuensubie npsimbie. CyMMa yrii0B MHOIOYI0JIbHMKA

[TapannenbHOCTh NPSIMBIX, UICTOPUYECKHE CBEICHUS O MOcTyaTe EBknuaa u o poiu
JlobaueBCKOro B OTKPBITUM HEEBKIMWIOBOM TreomeTpuu. CBONCTBA M MPU3HAKU
napajuielbHbIX NpsAMbIX. CymMma yrioB TpPeyrojibHHKa. BHENIHNE yriibl TpeyroJibHHKA.
CyMMa BHYTPEHHHMX YIVIOB MHOIOYIOJIBHUKA M CyMMa BHEIIHHUX YIJIOB BBIMYKJIOTO
MHOI'OYTOJIbHUKA.

IIpsiMoOyroJibHbIE TPEYr0JIbHUKHA

[Ipu3Haku paBeHCTBA MNPAMOYTOJbHBIX TpeyrojdbHUKOB. lleprnengukymnsp u
HakJIOHHas. CBOMCTBO MeAWaHbl NPSIMOYIOJBHOIO TPEYTrOJbHUKA, IMPOBEACHHOW K
runotenyse. [IpaMoyronbHbIid TPEYroJbHUK C yriioM B 30°.

OxpyxHOCTH
[ToHsATHS OKPY>KHOCTH M KpyTra. DJIEMEHThI OKPY>KHOCTHU U Kpyra: LEHTp, paauyc,
IUaMeTp, XOpJa, MX CBOWCTBa. B3auMMHOE pacmojoKeHHE OKPYKHOCTH M MPSIMOM.



KacarenbHas u cekymas K oKpy)kHOCTH. OKpY»HOCTb, BOIUCaHHas B yrodl. [Ipocrelimme
IIOCTPOEHUS C IOMOUIBIO HUPKYJIS U JINHEHUKH.

I'eomeTpuyeckue MecTa TOUEK

[TonsiTue 0 reoMeTpUYECKOM MecTe ToueK. [[pumepsl reoMeTpUuYecKnX MECT TOUYEK
Ha TUIOCKOCTU. buccekTpuca yria W CEepeIUHHBIM MEePHEeHAUKYISP K OTPE3Ky Kak
reoMeTpuyeckue Mecta Touek. OnrcanHas OKpYKHOCTh TPEYToJIbHUKA, €€ LIeHTp. MeToa
r€OMETPUYECKUX MECT TOUYEK MPHU PEIICHUHU F€OMETPUUECKUX 3a]1ay.

ITocTpoeHus ¢ MIOMOIIBIO HUPKYJIA U JJUHEHKH
Hctopuueckue cBeneHusi. OG0CHOBaHUS MPOCTEUIINX OCTPOEHUH, dTalbl 3aa4n
Ha [MOCTPOECHUS, PELICHUE 3a/1a4 HA IOCTPOEHUE HUPKYJIEM U JIUHEUKOM.

8 KJIACC

YeTpIpexyroabHUKH

[Tapannenorpamm, ero nNpu3HaKu U cBoicTBa. [IpaMoOyroasHUK, poMO, KBaapar, Ux
pU3HaKKU U cBoWcTBa. Tpanenus. PaBHOOeApeHHAs Tpanelys, ee CBOMCTBA U MPU3HAKHY.
[IpsamoyrosnbHas Tpaneuus. CpeaHsis JUHUS TPAICLHH.

CpenHsiss JIUHMS TpeyrojbHUKa. MeTon yJABOEHHS MEOUaHbl TPEYTrOJbHUKA.
Teopema o0 mepece4eHun MeIMaH TPEYTOJIbHUKA.

Teopema daineca, Teopema 0 IPONMOPUMOHATIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL IPOU3BOJIBHOTO YETBIPEXYT OJIbHUKA.

[lenTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue

[Tonobue TpeyrodbHHKOB, Kod(pduuueHt mnogodus. IlpuszHaku nomoOus
TpeyroJbHUKOB. [I[puMeHeHre mo1o0ust pu peIeHNH FTeOMETPUUECKUX U MTPAKTUYECKUX
3ajad.

ILnomaas

[Tonsitue o momaau. CBoiicTBa TIomazeii reomerpudeckux uryp. [pocreiimme
dbopMynbl 1A TUIOMIAAU TPEYrojbHUKA, MapajienorpaMma, pomMba U Tpamneluu.
[Tnomanu momo6HbIX Guryp. OTHOIIEHKE TIIOMAEH TPEYTOILHUKOB.

Teopema Ilugaropa
Teopema Iludaropa. IIpumenenne teopembr I[ludaropa mnpu pemeHun
MPAKTUYCCKUX 3a]1a4.

DJieMeHThI TPUTOHOMETPHUH

CuHyCc, KOCHMHYC, TAaHI€HC M KOTAaHI'€HC OCTpPOro yrja MNpsSMOYTOJIbHOTO
TpeyroibHUKa. Tpuronomerpuyeckue ¢(ynkuuu yrmoB B 30° 45° u  60°
[IponopruinoHanbHbIe OTPE3KU B IPSAMOYTOJILHOM TPEYTOJIbHUKE.

Y1ibl 1 4eThIPpeXyroJlibHUKH, CBA3AHHbIE ¢ OKPY/KHOCTBIO
BrnmcanHble M LEHTpaJbHBIE YIVIBI, YIOJI MEXAY KAacaTEJIbHOM M XOPAOWU. YTIIBI
MEXIY XOpAaMu U CEeKyIIMMH. BrimcaHHble U ONMCaHHBIE OKPYKHOCTH TPEYTOJIbHUKA



U 4YeThlpexyrojibHUKA. CBOWCTBA M NPU3HAKKA BOUCAHHOTO YETHIPEXYTOJIbHUKA.
B3anMmHOe pacronoxeHnue aByxX OKpyxkHoctei. Kacanme oxpyxkHocteir. OOmue
KacaTeJIbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

PemieHue TpeyroJibHUKOB

Cunyc, xocunyc, Tauredc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
ToxaecTBO. Dopmyisl npuBeAcHUsA. Pemenne TpeyroabHUKOB. Teopema KOCHHYCOB U
TeOpeMa CHHYCOB. PelleHuMe mNpakTUYECKWX 3alad C HCMHOJb30BAHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMBI CHHYCOB. Perienne 3a1a4 reoMeTpu4eCcKOM ONTHKH.

Tpuronomerpuyeckue GOpMysbl JJIs MIIOWAAN TPEYTOJNIbHUKA, IMapauieorpaMma,
pomba, Tpameuun. @Dopmyna I'epona. @Dopmyna  IUIOWIATUW  BBIMYKIOTO
YeThIPEXYTOJIbHUKA.

IHoxo0ue TpeyroJIbHUKOB

Xopasl U MOAOOHBIE TPEYTrOJILHUKH B OKPY)XKHOCTH. Teopema O INPOM3BEACHUU
OTPE3KOB XOp/I, TEOPEMBI O MPOU3BEICHUU OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe
kacatesbHOM. IIpuMeHeHHe TpU pENIeHUH TeoOMETpUYEeCKuX 3anad. Teopembl UYeBbl
1 Menenas. IIoHsiTHe 0 TOMOTETHH.

MeTtoa koopauHaT

VYpaBHeHre PSAMO HA MIIOCKOCTH. YTJI0BOU KOO PUITMEHT ¥ CBOOOIHBIN YIICH, UX
T€OMETPUYECKU CMBICH. [lapanienbHOCTh M MEPIEeHIUKYISIPHOCTh TPSIMBIX (4Yepe3
YTII0BOM KO3 (ULIUEHT).

YpaBHeHHE OKPYKHOCTH. HaxokneHue mepecedyeHud OKPYKHOCTEM M MPSAMBIX
B koopauHarax. Oopmyna paccrosHus OT TOYKM 10 Inpsmou. Ilmomans
napajiejgorpaMmMa B KOOpAMHATaX, TMOHATHE 00 OPUEHTUPOBAHHON IUIOLIAIM.
[IpumeHenne meroga KOOpPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TI€OMETPUYECKHUX
3a/1ayax.

Bekropsl

Bektopet Ha mockoctu. CroxkeHWe W BBIUMTAHHE BEKTOPOB — IpaBUia
TPEYroJibHUKa M TMapajuieiorpaMMa. YMHOXKEHHE BeKTopa Ha 4yucio. KoopauHaTsl
BekTOpa. CJOKEHHE W BBIYUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO B
KoopauHatax. [[pumeHeHre BEeKTOpOB B (PU3MKE, IIEHTP Macc.

[Tonsitue o 6aszuce (Ha MIOCKOCTH). Pasznoskenust BEKTOpoB 1o 6azucy. CkaispHoe
MIPOU3BEACHUE BEKTOPOB, T'E€OMETPUYECKHI CMBICII U BBIPAKEHUE B JIEKAPTOBBIX
KoopauHatax.  JIuCTpuOyTMBHOCTH  CKajsipHoro  mpousBeaeHus.  CkamsipHOe
pou3BeIeHUE U mpoerupoBanue. [I[puMeHeHrne CKalIpHOTO MPOU3BEACHUS BEKTOPOB
JUIS HAXOXKJEHUS JUIMH U YTJoB. PelieHwe reoMeTpuyeckux 3ajJad C I[OMOIIbIO
CKaJIIPHOTO TIPOU3BEACHHUS.



JIIMHA OKPY/KHOCTH M IIOIAAb KPyra

IIpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYKHOCTH. | pagycHas u paguaHHas Mepa
yria, BBIYHCIEHUE JIMH Iyr OKpYyKHOocTed. llmomanes kpyra, CeKkTopa, CErMeHTa.
HcTopuueckue cBeieHus: 00 U3MEPEHHUH JTMHBI OKPY>KHOCTH U TIOLIAAN KpyTa.

JIBHKEeHMS TIJIOCKOCTH

Lentpanbhas cummetpus. LientpansHo-cummerpuunbie purypsl. [loBopoT. OceBast
cummeTpusi. OUTypbl, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOoU ocu. [lapannenpHbiin
IIEPEHOC.

[TonsiTue ABM>XEHUA U ero cBoicTBa. PaBeHCTBO (uryp. [IposBienus cuMMeTpun B
OpUPOJIE, )KUBOIUCH, CKYJIBITYpE, apxurekrype. Komnosumuu n1suxeHuil (mpocreime
npumepsl). [IpuMeHeHne B reoMeTpUuecKuX 3a1adax.

HPEJIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yabTAaThl OCBOCHUS TPOTPaMMBI Y4EOHOTO Kypca K KOHITY
o0yueHus B 7 KJacce.

Pacrio3HaBaTh M3yu€HHBIE I€OMETpUUYECKHUE (DUTYPBI, ONPEAEATh MX B3aHMMHOE
pacnoyio)KeHue, Hu300pakaTb TIEOMETPUYECKHE (UTYpbI, BBINOJIHATH YEPTEXKH
10 YCJIOBHIO 3a1aud. VM3mepsATh JMHEHHbIC W YIIOBbIE BEIMYMHBL. Pemars 3amauu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYMH YTJIOB.

[IpoBOANTE NMPUKUIKY ¥ OLEHKY JMHEHMHBIX W YIVIOBBIX BEJIWYMH IIPEIMETOB B
peanbHON XKU3HU, pa3MEPOB IPUPOIHBIX 00bEKTOB. Pa3nnyars pazmepbl 3TUX 0ObEKTOB IO
MOPSAAKY BEJINYNHBI.

CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a/1adam.

ITonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh IPU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a4a4.

[IpoBOAUTE JIOTMYECKHE PACCYKICHUS C UCTIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonmp30oBaTbCs  OpU3HAKAMUA  PABEHCTBA  MPAMOYTOJBHBIX  TPEYrOJIbHUKOB,
CBOWCTBOM MEJIMAHBI, IPOBEICHHON K T'MIIOTEHY3€ MPSMOYIOJBHOTO TPEYrOJIbHUKA, B
pELIEHNH FeOMETPUYECKUX 3a1ad.

OnpenensiTh NapaieIbHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOpbIE 00Opasyer
C HUMH cekywmas. OnpenensiTe MapauIe]bHOCTh MPSAMBIX C HNOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOW MPSIMOU.

Pemate 3aaun Ha KieTyaToil Oymare.

[IpoBONTH BBIYMCIECHUS U HAXOAWUTHh YUCIIOBBIE U OYKBEHHbIE 3HAUYECHUS YTIIOB
B TEOMETPUYECKMX 3a/Jadax C HCIOJIb30BAHUEM CYMMBI VYIJIOB TPEYrOJIbHUKOB
U MHOTOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX MpPU MEPECEYCHUH JBYX
IapaJuIeNIbHBIX NPSIMBIX CEKyLIEN. PemaTe npakTuyeckue 3aaa4u Ha HaX0XKAEHUE YIJIO0B.
Bnaners noHsTHEM «T€OMETpHUECKOE MecTo Touek» (nanee - 'MT). Onpenensith
OHMCCEKTPUCY yIJIa U CepEeAUHHBIN NeprneHauKysip K oTpe3ky kak I'MT. Ilonbs3oBaThes



nonsatueM ['MT mnpu nokazarenbcTBe reOMETPUYECKUX YTBEPKACHUN U IIPU PELICHUU
3a1ad.

@opMyIMpOBaTh ONPENCIICHUS OKPYXKHOCTH M Kpyra, XOpAbl M Jauamerpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IPUMEHATH 3TU
CBOMCTBA IIPU PELICHUU 3a]a4.

Biiamets noHsATHEM OIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee ueHTp. Jloka3plBaTh M HCHOJB30BATH (PAKTBI O TOM, 4YTO OHCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSl B OOHOW TOYKE, W O TOM, UTO CEPEIUHHBIE
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOU TOUKE.

Bianers noHATHMEM KacaTeNbHOM K OKPYXKHOCTH, II0JIB30BAaThbCS TEOPEMOU O
NIEPIECHIMKYJIIPHOCTA KacaTeIbHOM W paauyca, MPOBEJACHHOTO K TOYKE KaCaHWs.
JIoKa3pIBaTh paBEHCTBO OTPE3KOB KaCATEIbHBIX K OKPYKHOCTH, IIPOBEACHHBIX U3 OJHON
TOYKH, U IPUMEHSTH 3TO B PEILIEHUU T'€OMETPUUECKUX 3a/1a4.

JIoKa3pIBaTh U IPUMEHATH POCTEUILINE FEOMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IPAKTHYECKUN CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOLIBIO LUPKYIS U
JIMHEWKU.

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
UX CBOWCTBAMMU IIPU PELICHUU I'€OMETPUYECKUX 3a/1a4. Pa3nnuars pu3Haky U CBOKMCTBA
napajieraorpamma, pomoa u npsIMOyrojibHUKa, JOKa3blBATh UX U YBEPEHHO NPHUMEHSTh
MIPU PELIEHUU T€OMETPUUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHU MEPECEUCHUSI MEIUAH TPEYTOJIbHUKA (LIEHTPa Macc)
B PEILICHUH 3a/au.

Brnagete moHsATHEM CpelHEW JIMHUU TPEYroJbHUKA M Tpamnelud, TPUMEHSITh HUX
CBOWCTBA NpPH PELIEHUHM TeoMeTpuuecKux 3anad. Mcmoisb3oBate Teopemy Daneca u
TEOpEMY O MPOMOPLMOHATIBHBIX OTPE3Kax, MPUMEHITh UX JJISl PEIICHUs MPAKTUYECKUX
3a1ad.

Pacmo3naBaTh MeHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U HCIOIB30BaTh UX CBOMCTBA
IpU pelIeHUH 3a/1a4.

Brnagerp TDOHATHSIMHM TOAOOMST TPEYroOJbHUKOB, Ko3(duiueHnta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEYroJIbHUKOB. MMeTh mpeacTaBiIeHUE O
npeoOpa3zoBaHuu Mo 100ust ¥ 0 T0T00HBIX (purypax. [lonp3oBaThCs MprU3HAKAMU TO00US
TPEYroJIbHUKOB TPH PEUIEHUHM TeOMETPUYECKHX 3aaad. Jloka3bIBaTh U NPUMEHSThH
OTHOLIEHUS MPONOPLUHUOHAIBHOCTH B MPSAMOYTOJbHBIX TpeyroibHuKax. I[IpumMeHsATh
no00ue B MPaKTHUECKUX 3aauax.

BbIBOIUTE U MCTIOIB30BATh NpOcTedine GOpMysbl IS IUIOMAAN TPEYTOJIbHUKA,
napajuiesorpaMma, pomM6a u Tpaneuu. Beraucnasate (pa3auuHbIMHU CIOCOOAMM) TIIOIIAH
TPEYroJibHUKa W IUIOIIAd MHOTOYTOJBHBIX (uryp (moab3ysch, e HEOO0XOauMO,



KQJIBKYJIITOPOM). 3HaTh OTHOLIICHUE ioaaen 10/T00OHBIX buryp
Y TIPUMEHATDH MPH pelIeHUH 3a/1a4. [I[puMeHsATh moMyuyeHHbIe YMEHHS B MPAKTHUECKUX
3ajadax.

[Tonb3oBatbess  Teopemoit  [ludaropa g pemeHuss TEOMETPUUYECKUX U
OpaKTHYECKUX 3aaad. CTpoUTh MaTEMaTHUYECKYI0 MOJIENb B MPAKTHUUECKHUX 3ajayax,
CaMOCTOSTENIbHO POBOAUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JUIUHBI.

BiiageTs NOHATHEM BIMCAHHOTO U LIEHTPAJIBHOT'O YIJIA, yIiia MKy KacaTeJIbHOU U
XOp/I0M, ONMCAaHHOM M BIMCAHHON OKPYKHOCTH TPEYTrOJbHHKA M UYETHIPEXYTOJIbHHKA,
MIPUMEHSAThH UX CBOMCTBA IIPH PELICHUH 3a]a4.

[IpuMeHsTH MOy4YEeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJIEIN
IUIA  3aJad  peaNbHOM JKU3HM W TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TOJ00MS W TPUTOHOMETPUHM (IOJIB3YysCh, TI/€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

[IpeameTHbIe pE3yJabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce.

3HaTh TPUTOHOMETpPUYECKHE (YHKIHMH OCTPBIX YIJIOB, YMETh HAXOIUTh C HX
INOMOIIbIO  PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJIBHOIO TPEYrojbHUKA («pelIeHue
IPSIMOYTOJIHBIX TPEYTOJIbHUKOBY»). HaxomuTh (C MOMOINIBIO KalbKYJSTOpPA) IJIMHBI
Y YTJIbl 1Sl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaTbea (opMyllaMd TpPHUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKAECTBOM  [JUIl HAxXOXKICHUSA COOTHOLICHUH MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

JIoka3pIBaTb TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, IPUMEHATb UX I
HaXO0XKJIEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYrOJIbHUKOBY), MpU
pElIEHNH TeOMETPUYECKUX 3anad. [IpumeHATh mosydeHHBIE 3HAHWS NPU PEUIEHUU
NPaKTUYECKUX 33/1a4.

[IprMeHATh TPUTOHOMETPUIO B 3aJadaXx HA HAXOXKACHUE IUIOLIAAN, BBIBOIUTH
U BIAJETh TPUTOHOMETPHUUYECCKUMHU (opMyJaMud IJIs IUIOMIATUd  TPEYTOJIbHHKA,
napajuiesorpamMma, pomOa, Tparelnuu, BBIBOJUThL W TpUMEHITH (opmyny ['epona
U GopMyITy JUIsl TUIOIIAAN BBITYKIIOTO YEThIPEXYTOJbHUKA.

NmeTs npeacTaBieHne 0 TOMOTETHH, IPUMEHSATH B IPAKTUYECKUX CUTYAIUAX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas mpu peieHuu 3aiad.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX yTIilaX, YIJIaX MEXIy XOpJaMu (CEKYIIMMHU)
U yrjae MexJy KacaTeIbHOM M XOPAOW IIPU PEIIEHWHM TEOMETPUYECKUX 3a1ad.
JIoka3pIBaTh U NPUMEHATH TEOPEMBI O MMPOU3BEAECHUN OTPE3KOB XOPJ, O MPOU3BEAECHUN
OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

Brnagets noHsiTueM KOOpAMHAT Ha MJIIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOIl Ha
IUIOCKOCTU. Braaerh MOHATUSMU YIIOBOro Ko3(p@uiueHta v CBOOOJHOTO YJICHA,
MOHUMATh UX T€OMETPUYECKHI CMBICT U CBA3b YIIOBOTr0 KO3(hPHIIMEHTa C BO3paCTaHUEM
u yObIBaHMEM IUHEHHONW (YHKIMU. YMETh pemaTh METOJOM KOOpJIWHAT 3aJadyH,



CBA3aHHBIE C NAPAUICIBHOCTBIO M MEPHEHAUKYISPHOCTBIO MPSMBIX, NEPECEUCHHEM
IPSMBIX, HAXOKJIECHUEM TOUYEK NIEPECCUEHUSI.

BBIBOIUTE U BIAJETh YPABHEHUEM OKPYXKHOCTH. MCIIOIB30BaTh METO KOOPAMHAT
JUISI HAXOXKJICHUSI TEepeceYeHUud OKpYX)HOCTe u mnpsMbiX. Braners dopmynamu
pPAcCTOSIHUS OT TOYKHM A0 MPSAMOM, IUTOIIAM NapajiesorpaMma B KOOPAUHATAX, UMETh
NOHSATHE 00 OpUEeHTUpOBaHHOW TuIomaAK. I[lob30BaThCs METOAOM KOOpJIMHAT HA
IJIOCKOCTH, NMPHUMEHSTh €ro MpU PEUIEHUH T€OMETPUYECKHX M MPAKTUYECKHX 3a]ad.
[IprMeHATh METO KOOPIUHAT B MPAKTUKO-OPUEHTHPOBAHHBIX FTEOMETPUUYECKUX 3a/1a4aX.

Brnanetrs nonAaTremM BeKTOpa. YMETh CKIaAbIBaTh U BBIYUTATh BEKTOPBI, YMHOXKATh
Ha 4YHWCIO, BJIAAETh NpaBWIaMH TPEYroJlbHMKAa M Napajuiesorpamma. BraaeTts
NPAKTUYECKUMH MHTEPNPETALUAMHA BEKTOPOB. Y BEPEHHO MOJIb30BATHCS KOOPAMHATAMU
BeKTOpa. BiianeTs crokeHreM U BBIMUTaHUEM BEKTOPOB, YMHOKEHHEM BEKTOPA Ha YUCIIO
B KOOPJIMHATAX.

WNmets npencraBneHue o Oaszuce (Ha miockoctu). PacknaneiBaTh BEKTOPHI IO
Oaszucy.  PackiangpiBaTh  BEKTOpbl  CHJI € I[OMOMIbIO  MPOELMPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOLIEHUH. [IpUMEHAT MOy4eHHbIE 3HAHUS B MPOCTEHIINX
(u3HUeCcKuX 3a1a4uax.

Brnagete TOHATHEM CKaJIspHOTO MPOU3BEIECHUS BEKTOPOB, IIOHMMAaTh €ro
TF€OMETPUYECKUIA CMBICI U YBEPEHHO IIOJIb30BATHCS €r0 BBIPAXKEHUEM B JEKAPTOBBIX
KOOpAMHATaX. 3HaThb JOUCTPUOYTUBHOCTh CKAJSIPHOTO TPOU3BEIACHHUS U €ro CBA3b
¢ npoeuupoBaHueM. [[pUMeHITh CKaIsipHOE MPOU3BEICHUE BEKTOPOB JIJISl HAXOXKACHUS
JUIMH 1 YTJI0B. PemaTte reoMeTpudecKre 3aja4u ¢ HIOMOLIBIO CKAIIPHOTO POU3BEICHHUS.
Hcnonb30BaTh CKaNsIpHOE MPOM3BEIECHUE BEKTOPOB B alNreOpandyecKux M (PU3MYecKux
3a/1ayax.

BiiageTs NOHATHSMH PABUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH, JAJIMHBI
YT OKPYXKHOCTH W paJuaHHON Mephl yrila, BBIYUCIATH MIIOMIA/lb Kpyra U €ro yacTtei.
[lonumate cMbicn yucna 7. lIpuMEHATP NOJNydeHHBIE YMEHUS NPU PEUICHUHU
NPaKTUYECKUX 3a/1a4. 3HATh UCTOPUUYECKHUE CBEJICHUS 00 U3MEPEHHUH JJIMHBI OKPY>KHOCTH
Y TUIOLIAJH KpyTa.

Hmetrs mpezcTaBieHue o0 mpeodpa3oBaHUM IUIOCKOCTH, O JABIMKEHUsAX. HaxomuTsb
OCH, UEHTpPhl CUMMETPUU (GUTYp, LEHTPHl TOBOPOTA, HAXOJUTh KOMIIO3ULIUU
nmpocTemux mnpeoOpazoBanuif. [IpUMEHSTh NBWKEHHS TIJIOCKOCTH TIPU  PEIICHHUU
reOMETPUYECKUX 33]1aY.

IIpuMeHSATH MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKHE MOEIIN
JUISL  3a7a4  peajbHOM JKM3HM UM NPOBOJUTH COOTBETCTBYIOIUME BBIYHCICHUS
C TMpPUMEHEHHWEeM TOoJ00US W TPUTOHOMETPUYECKUX (PYHKUMK (TOJIB3YSCh, TJIe
HE00XO0AMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
Haspanue paznena Konuuectso OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coziep>KaHne
(TemnI) Kypca 4acoB oOy4Jaronuxcs
Hayana reometpuu. 28 Hcropust BOBHUKHOBEHUS 3HaKOMUTBCS C UICTOPUEN Pa3BUTHUS

[Ipocrenimue
reOMETPUYECKUE (PUTYpBI

1 uX cBoicTBa. 3Mepenue
r€OMETPUYECKUX BEIIMYHH

Y Pa3BUTUSI TEOMETPUMU.
HauanbHble MOHSITUSI TEOMETPUH.
Touka, npsimasi, OTPE30K, JIyY.
[TonsTue 06 akcrome, TeopeMe,
JIOKa3aTEIbCTBE, ONPEICICHUN,
CBOICTBE, MPU3HAKE.

B3anmHoe pacnosnokeHne ToueK
Ha npssMou. sMepenue IvHbI
OTpE3Ka, pACCTOSTHUE MEXKITY
TOYKaAMHU.

[TonymockocTs u yromn. Bubl

yriioB. U3MepeHne BETMYnH yTJIIOB.

BepTukanbHble U CMEXKHBIE YIJIBL.
[TapannensHbie

Y [IEPIICHIUKYJISIPHBIE TIPSIMBIE.
buccekrpuca yrna.

JlomaHnas. Buapl nomaHbIX. [[nHa
JIOMaHOW. MHOTOYTOJIbHUKH.
[IepumeTp MHOTOYTOJIBHUKA.

r€OMETPUH, IPUMEHEHUEM I'€OMETPUN
B PEAIBHOM KU3HU.

@opMyIMpPOBATH OCHOBHBIE ITOHSATHS,
ONPENIEIICHNS U aKCHOMBL.

Pacnio3HaBaTh n3y4eHHbIE
reOMETPUYECKUE PUTYPBI, ONIPEACIIATH UX
B3aMMHOE PaCIIOJIOKEHUE, BBITIOJIHATD
YEPTEXK MO0 YCIOBHUIO 3a1a4U.

N3mepsATh TMHENHBIE U YTIIOBBIE
BEJIMYMHBI FTEOMETPUYECKHUX

U TIPAKTUYECKUX OOBEKTOB.

Onpenensars «Ha IJ1a3)» pasMepbl pealbHbIX
00BEKTOB, MPOBOJUTH IPYOYIO0 OLIEHKY HX
pa3MepoB.

PemaTe 3a1aun Ha BBIYMCIEHUE JJIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Pemath 3agaun Ha B3aUMHOE
pacnoioKeHUe TeOMETPUUYECKUX (PUryp.
[IpoBoauTh Ki1accu(PUKALMIO YITIOB,




[ToHATHE O BBITYKIJIBIX

Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX.
HNucTpyMeHTHI 1151 U3MEpEeHUN

Y IIOCTPOEHUM

BBIYUCJIISATH JJUHEUHBIC U YTIIOBBIC
BEJIMYMHBI, TPOBOJIUTH HEOOXOIUMBIE
JIOKa3aTEIbHBIE PACCYKICHHUS.

Bbraucnsats nepumerphl pocTeiimx Guryp,
JIOMaHBIX.

Paznnuars BEINYKIIbIE U HEBBITYKJIBIE
MHOTOYTOJIbHUKH, PABHBIE (PUTYPHI.
[TIpoBOAMTE MPOCTEUIIINE TOCTPOEHUS

Y U3MEPEHUS C MIOMOIIbIO HHCTPYMEHTOB

TpeyronpHUKM
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Menuana, OuccekTpuca u BbICOTa
TPEYTOJIbHHKA.

PaBeHCTBO TpeyrosbHUKOB.
[IepBb1i1 1 BTOPOW PU3HAKH
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpEHHBIC TPEYTOILHUKHU
U ux cBouctsa. [Ipu3nak
paBHOOEPEHHOTO TPEYTOJIbHUKA.
Tpernii npu3HaK paBEHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOY CUMMETPUEH.
[Ipumepsl cummeTpun

B OKPY’KaroLIEM MUPE

Pacno3naBaTh mapbl paBHBIX
TPEYTOJIBHIUKOB Ha TOTOBBIX YEPTEKAX
Y Ha KJIeT4aToi Oymare (C ykazaHueM
MPU3HAKOB).

Onpenensats mapbl paBHBIX TPEYTOJILHUKOB
B TCOMETPUUYECKUX KOH(MDUTYpPAITHASIX
(c ykazaHueM MPU3HAKOB).

BriBouTH CieIcTBUS (PAaBEHCTB
COOTBETCTBYIOIIHUX AJIIEMEHTOB)

U3 PAaBEHCTBA TPEYTOJIHLHUKOB.
Hcnonp30BaTh MpU3HAKU PAaBEHCTBA
TPEYTOJIBHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopMyIUpOBaThH ONPEACTICHUS
OMCCEKTPUCHI, BBICOTHI, METUAHBI
TPEYTrOJbHUKA; CEPETUHHOTO




MIEPIICHIUKYJISIpA OTPE3KA; IEPUMETPA
TPEYTOJIbHUKA, OCH CHMMETPHUH (DUTYPHI.
Pacno3naBath hurypsl ¢ oceBoi
CHUMMETPHUEM.

Paznuuats nOoHATHS CBOMCTBA U TPU3HAKA,
dhopMyIHpoOBaTh COOTBETCTBYIOIINE
JIOTUYECKUE YTBEPKACHUS.

JIoKa3pIBaTh U IPUMEHSTH CBOMCTBA

Y TIPU3HAKHU PABHOOEIPEHHOTO
TPEYTOJbHHUKA B PELICHUH
F€OMETPUYECKUX 3a]1a4.

CrtpouTh 4epTekH, pelaTh 3a4a4u

C IOMOIIIBIO HAXOXKAEHUS PABHBIX
TPEYTOJILHUKOB.

Hcnonb3oBaTh HUPPOBHIE PECYPCHI

JUJTS TIOCTPOEHUM U UCCIIEIOBAHUS CBOMCTB
n3y4aeMbIX (GUryp 1 KoH(UTypaimii

[TapannensHoCcTh. CymMMmMa
YTJIOB MHOTOYTOJIbHUKA
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[TapannenbHOCTh NPAMBIX.
CBoiicTBa 1 MpU3HAKU
napaJiyiebHBIX TPSIMbIX.

CyMMa yTi0B TpeyrojbHUKA.
BHemHue yribl TpeyrojabHUKA.
CyMMa BHYTpPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBIYKJIOT'O MHOT'OYTOJIbHUKA

dopMyIUpPOBATH MOHITHE MAPAIUICITHHBIX
NPSIMBIX, HAXOIUTh MPAKTUYECKUE
IPUMEPBHI.

3HAKOMHTBHCS C UICTOPHUEH pa3BUTHS
Te€OMETPHH, MATHIM TIOCTyIaToM EBKITHa,
3HaueHueM padbot JlobaueBckoro.
W3y4ath CBOMCTBA YIJIOB, 00pPa30BaHHBIX
MIPU MIEPECEUCHUN MTapaIIIEIbHBIX MPSMBIX




CEKYIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
MAPAJUICITBHOCTH JIBYX MPSIMBIX

C MOMOIIIBIO YTJIOB, 00pa30BaHHBIX

MIPU NIEPECEUEHUN ITUX MPSAMBIX TPEThEU
MIPSMOM.

Paznuyath CBOMCTBA M PU3HAKHU
MAPAJUICITBHBIX MPSIMBIX, TPUMEHSTh X
MPU PEUICHUU FT€OMETPUUECKUX 3a]1a4.
Beruuciisite cyMMy yIiioB TPEYrOJbHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U BHEITHUX YTJIOB
BBINTYKJIOTO MHOTOYTOJILHUKA.
HaxoauTps yncioBbie U OyKBEHHBIC
3HAYEHHUS YTIJIOB B TEOMETPUYECKUX
3aJla4ax C UCIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTrOJIbHUKA

Y MHOTOYTOJIbHHKA.

[TpuMeHSTh OTy4YEeHHBIE 3HAHUS

MIpY PEUICHUU T€OMETPUYECKUX 3a1a4

IIpssmoyrosibHbIE
TPEYrOJIbHUKU

[Ipu3Haku paBeHCTBa

IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TepnienauKyIsip ¥ HAKJIOHHAS.
CBONCTBO MEIMAHEBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,

JIoKa3pIBaTh MPU3HAKU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Onpenensats napsl paBHbIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

Ha KJIETYaTol Oymare u B reOMETPUYECKUX




IIPOBEICHHOM K TUIIOTEHY3E.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

KOHpUTyparusax (C ykazaHueM IMPU3HAKOB).
Hcnonb30BaTh MpU3HAKU PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPaBEHCTBO O HAKJIOHHOM

Y TIEPIICHIUKYIISIPE B PEIICHUN
r€OMETPUYECKUX 3a/1au.

Jloka3pIBaTh CBOMCTBO MEIMAHbI
MPSIMOYTOJIBHOTO TPEYTOJILHUKA,
MIPOBEJCHHOM K THIIOTEHY3E,

¥ COOTBETCTBYIOIIMM MPU3HAK;
CBOMCTBA U MPU3HAKU MPSIMOYTOJILHOTO
TpEeyTroJbHUKA ¢ yriaoM B 30°.
[IpuMeHsATh OJTyYeHHbIC 3HAHHUS

P PEUICHUU TEOMETPUIECKUX 3a7ad.
PemaTe 3a1aun Ha MpUMEHEHUE CBOKCTB
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcrnonb30BaTh MOTydYEHHBIC 3a]a4H

TP PEIICHUH TIPAKTUICCKUX 3a71a9

I'eomerpuyeckue
HEPABEHCTBA

CooTHoIIEHUS MEXKTY CTOPOHAMHU
Y yTJaMH TPEYTrOJIbHUKA.
HepaBeHcTBO TpeyroapHUKa.
HepaBeHncTBO 0 1yiHE TOMaHOM.
HepasenctBo Mexny
NEPIEHANKYJIIPOM U HAKJIIOHHOMU.
PaccrosiHue oT TOUKM 10 NpsIMOit

BeiBoauTh mpocTeiime reOMeTpuIeCKre
HEPaBEHCTBA, TIOHUMATh UX MPAKTUYECKUX
CMBICII.

Hcnionp30BaTh JOKa3aHHBIC
r€OMETPUYECKUE HEPABECHCTBA,
CHUMMETPHIO B PEIICHUH 3a]1a4




OKpy>XHOCTb.
I'eomerpuueckue mecra
touek. [loctpoenus

C MTOMOUIBIO IIUPKYJIS
1 JIMHEWKHU
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OKpy>KHOCTb, XOPIbI U TUAMETPBHI,
UX cBoWcTBa. B3anmuHoe
PaCIOJIOKEHUE OKPYKHOCTH

u npsimoii. KacarenbHas u cexymas
K OKPYKHOCTH.

OKpy>XHOCTb, BIUCAHHAS B YTOJL.
[ToHATHE O TEOMETPUUECKOM MECTE
Touek. [I[pumeprl reomeTprudecKux
MECT TOYEK Ha INIOCKOCTH.
OnncanHnast OKpy>KHOCThb
TPEYTOJIbHUKA, €€ EHTP.

MeTtoa reoMeTpu4eCKuX MECT
TOYEK MPU PEIICHUU
r€OMETPUYECKHX 3a/1a4.
O060CcHOBaHMS TPOCTEUIIUX
MMOCTPOCHUM, 3TAIIbI 3a7]a41

Ha IIOCTPOEHUS, PELICHUE 3a1a4

Ha [IOCTPOCHUE LIUPKYJIEM

Y JTMHENKOU

@opMyIMpOBATh OMPENCICHUSA
OKPY>KHOCTH, XOPJIbl, AUAMETPA U
KacaTeJIbHON K OKPYXHOCTH.

N3yyats nx cBOMCTBA, IPU3HAKH,
ITIOCTPOECHUE YEPTEIKEM.

Hccnenosars, B TOM 4HCIIE UCTIOJIB3YS
U(pOBbIE peCYpChl: OKPY>KHOCTD,
BIIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
KACaTeJIbHBIX.

OBitaieBaTh MOHATUEM OITMCAHHOU
OKPY>XHOCTH TPEYTOJIbHHUKA.
@opMyIMpPOBATH 3TAIBI 33124

Ha rocTpoeHue (IOCTPOCHHE,
J0Ka3aTeNIbCTBO, UCCIIEI0BAHNUE),
IIPOBOAMUTH 33/1a4X HA IIOCTPOEHUE,
OCYILECTBJISITh OCHOBHBIE IOCTPOEHHUS
LUAPKYJIEM U JIMHEUKOM.

3HaAKOMUTBCS C UCTOPUEN Pa3BUTHS
reOMETPHUH, KIIACCUYECKUMHU 3aa4aMu
0 MOCTPOEHUU

[ToBTOpEeHue, 06061ICHUE, 10 [ToBTOpeHue u 06o0IICHNE Pemiats 3a1aun, WIUTFOCTPUPYIOIIUE CBSI3H

CUCTEMaTHU3aIMs 3HAHUN OCHOBHBIX TTOHSATUH U METOJIOB MEXy Pa3TuIHbIMH TEMaMH Kypca
Kypca 7 kinacca

OBULIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME




8 KJIACC

U cBoWcTBA. [IpAMOYTONBHUK,
poMO, KBaJpat, UX NPU3HAKHU U
cBorictBa. CpenHsst JINHUS
TpeyroJibHHUKa. Tpamnenus.
PaBHOOeipeHHast Tpanenus, ee
CBOMCTBA U IIPU3HAKHU.
[IpssiMoyrosibHAs Tpanenus.
Cpennsist TMHUS TpaneIuu.
Teopema daneca. Teopema

0 MPOMOPLIMOHATBHBIX OTPE3KAX.
LlenTp Macc TpeyrojabHUKa.
LlenTpaibHO-CUMMETPHUYHBIE

burypsl

Haspanue paznena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHOBHOE coziep>KaHne
(TemnI) Kypca 9JacoB oOydJaronuxcs
YeTsIpexyroJIbHUKN 22 [Tapannenorpamm, ero Npu3HaKku N300paxaTh U HAXOIUTh HA YEPTEKAX

YETBIPEXYTOJBHUKH Pa3HbIX BUJIOB U UX
DJIEMEHTBI.

DopMyIupOBaTh OIIPEACICHUS
napajuienorpamMmma, npsMoyroiabHHUKa,
pom0Oa, KBajsipaTa, Tparelunu, paBHOOOKOMN
Tpareuuu, NpsAMOyroJIbHOW TpaIleuu.
JIoKa3pIBaTh U UCIIOJIb30BATh

IIPY PELLICHUH 3a4a4 ITPU3HAKH U CBOMCTBA
napajuienorpamMmma, npsMoyrojabHHUKa,
pom0Oa, KBajJpara, Tparneuuu, paBHOOOKOU
Tpareuuu, NpAMOYyTroJIbHOU TpaIleuu.
JIoKa3pIBaTh ¥ UCIIOJIB30BATh

IIpY pelieHnH 3a1a4d TeopeMsl Daneca

Y O TIPOIIOPLMOHAIIBHBIX OTPE3KAX.
DopMyIUpPOBaTh U JOKA3bIBATh CBOMCTBA
TOYKH IIEPECEUCHUS MEUAH
TPEYTOJbHUKA; OJy4aTh IPEACTABICHUS
0 METOJIE MacC, O CBS3H C (PUBUKOM.
DopMyIUpOBATH OIIPEAECIICHUE

Y I0Ka3bIBaTh CBOMCTBA LICHTPAJIbHO-
CUMMETPUYHBIX QUTYD.




Pemats 3a1aum ¢ UCIIOJIb30BAHUEM
CBOMCTB M IIPU3HAKOB MapajuIeIorpaMMma.
[IpoBoaUTH JeseHNE OTPE3Ka HA PABHbBIE
YaCTH C TIOMOIIbIO LIUPKYJISL U TMHEUKH.
Hcnonb3oBath nU(poBbIE peCypChl

JUISI UCCIIEI0BAHUSI CBOMCTB N3y4aeMbIX
¢buryp u KoHpuUrypauun

ITomoOue
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[TogoOue TpeyroabLHUKOB,
KO3(PPHUIIHEHT Mo100usI.
[TpuzHaku nomoous
TPEYTOJIbHUKOB.
[Tpumenenune mompoous

IIPY PEIICHUN MPAKTHIECKUX
3aza4u. Beenenue nousaTus
npeoOpa3oBaHus MOI00MS

U MoJ0OHBIX (pUryp

Haxonutb moo0HbIe TPEYTOJIEHUKH

Ha FOTOBBIX YEPTEkKaX, YKA3bIBATh
COOTBETCTBYIOIIVE TPU3HAKH TTOTOOHSL.
Onpenensats napbl MOA00HBIX
TPEYTOJIbHUKOB B TEOMETPUUECKUX
KOH(UTypanusx.

Pemats 3agaun Ha mo100HbBIE
TPEYTOJIBHUKH C TIOMOIITBIO
CaMOCTOSATEILHOTO TOCTPOCHUS YePTEHKEN
Y HaXxOKJIEHUS MOJOOHBIX TPEYTOJILHUKOB,
C YKa3aHUEeM MPU3HAKOB MOI00US.
[IpoBoaUTH NOKA3aTEIHCTBA

C UCTIOIH30BaHUEM TIPU3HAKOB TOI00MS.
[IpuMeHSTh MOTy4YeHHBIC 3HAHUS

P PEIIEHUU TEOMETPUICCKUX

Y TIPAKTUYECKUX 3a]1a4.

3HAKOMUTHCS C TTOHSATUSIMU
npeoOpa3oBaHus TOI00MS U TIOTOOHBIX

uryp




[Imomannp
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ITonsgrue miomanu. CBoiicTBa

MJIOMIAIEH TEOMETPUICCKUX (DUTYD.

[IpocTetimme hopMybl

JUIS TITOIIAIM TPEYTOJIbHUKA,
napajuiesorpamma, pomoa

u Tpanenuu. [Inomaau nogoOHbIX

(uryp

@opMyIMpPOBATh CBOKCTBA IUIOLIA/IH,
BBISICHATH UX HATJISAIHBIA CMBICII.
BreiBoauTh (hopMyIibl mIomaam
napajuienorpamMmma, TpeyrojabHUKa,
Tpaneuuu u3 GopMyIbl TUIOIIA TN
psIMOYTOJIbHUKA (KBajapaTa).
Haxoauts mnomaau ¢uryp,
M300paKEHHBIX Ha KJIETYaTO Oymare,
UCIIOJIb30BaTh pa30HUeHNE Ha YaCTH

U JJOCTPOECHUE.

HaxoauTs mutomaam no1o0HbIX QUIyp.
BoruucnsaTs mionaam pa3ianyHbIxX
MHOTOYTOJIbHBIX (UTYP.

Pemath 3aga4yn Ha miioniaab

C MPAKTHYECKUM COAEPKAHUEM

Teopema ITudaropa
¥ Hauaja TPUTOHOMETPHUH
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Teopema ITudaropa. [Ipumenenue
Tteopemsl [Iudaropa npu pemennn
MPAKTUYECKUX 3a7a4.
[IponopuoHaIbHbIE OTPE3KU

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Cunyc, KOCHUHYC, TaHT€HC

Y KOTAHT€HC OCTPOTO YIJia
MPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Tpuronomerpuueckne QyHKIHH
yriioB B 30°, 45° u 60°

3HAKOMUTHCS C UCTOPUEN TEOPEMBI
[Mudaropa.

HoxkasbiBath Teopemy I[udaropa.
Jloka3bIBaTh COOTHOLLICHUS MEXKTY
MPOMOPUHUOHAIBHBIMU OTPE3KaMU

B MPSIMOYTOJIbHOM TPEYTOJIbHUKE

Y IPUMEHSTH UX IIPU PEIICHUU
F€OMETPUYECKHUX 3a]1a4.

PemaTe 3a1aun Ha NpUMEHEHUE TEOPEMBI
[Tudaropa, B TOM yncie ¢ NPaKTHUECKUM




COJICpKAHHUEM.
Onpenenstb OCHOBHBIE
TPUTOHOMETPHUECKHUE (DYHKIIMH yTia

C TIOMOIIIBIO MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, COCTABJIATH TAOIUITY
3HAUYECHUN TPUTOHOMETPUUECKUX (DYHKIIHIMA
JUISl OCHOBHBIX YTJIOB.

[IpuMeHSATh MOTyYeHHBIE 3HAHUS

Y YMEHUS TIPU PEIICHUH TPAKTUIECKUX
3ajau.

3HaAKOMUTHCS C UICTOPUEH pa3BUTHUS
TPUTOHOMETPHUHU

VYTIBI U YETBIPEXYTOJIBHUKM,
CBSI3aHHBIE C OKPYKHOCTBIO
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BniucanHble ¥ IEHTpaIbHBIE YTJIBI,
YTOJI MEXIY KacaTeJIbHOU

Y XOPAOU. YTIIBI MEXAY XOpAaMU
U CEeKYILLUMH.

Bnucannsle u onvcaHHble
4eThIpEXyroJbHUKN. CBOKCTBA

Y IIPU3HAKY BIMCAHHOIO
YETBIPEXYTOJIbHUKA.

B3aumMHoe pacnonoxenue 1Byx
okpyxHocTell. Kacanue
okpyxHocTeit. Obmue
KacaTENbHBIE K ABYM OKPYKHOCTSIM

dopMyHpoBaTH OCHOBHBIC OMIPEICTICHUS,
CBSI3aHHBIC C YTJIaMH B Kpyre (BIUCAHHBIN
yTOJ1, IEHTPAIBHBIA YTOM).

Haxonuth BricaHHbBIE YTJIbI,
OMHPAOIINECS HA OJHY IYTY, BEIYUCIIATh
YTIIBI C TIOMOIIIBIO0 TEOPEMBI O BIIMCAHHBIX
yTiiax, TEOPEMBI O BIIMCAHHOM
YETBIPEXYTOJbHUKE, TEOPEMBI

O IICHTPAJILHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOIIIBIO
IM(QPOBBIX PECYPCOB, BIUCAHHBIC

Y OTMCAHHBIC YETHIPEXYTOJILHUKH,
BBIBOJIUTH UX CBOMCTBA U MMPU3HAKH.




Hcnonb30BaTh 3TH CBOWCTBA U IPU3HAKU
IIPU PELIEHUN 3a]1a4

[ToBTOpeHME, 0000IICHNE, 10 [ToBTOpEHHE OCHOBHBIX IMOHSATHIA Periath 3a1a4u, HUTIOCTPUPYIOIIKE CBA3H

CUCTEMATU3AIMS 3HAHUMN U METOJIOB KypcoB 7 U 8 KJ1accoB, MEXTy pa3IndHBIMU TEMaMH Kypca
0000111eHE 3HAHUI

OBHIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME




9 KVIACC

ot 0 o 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyJTbI IPUBEICHUS.

Pemenue tpeyronpaukos. Teopema
KOCHUHYCOB M TEOpEMa CHHYCOB.
Pemienune nmpaktuueckux 3aaad

C UCMOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB ¥ TEOPEMBI CUHYCOB.
Tpuronomerpruueckue GopmMyJsl
JUIS TUIOILAIA TPEYTOJIbHUKA,
napasuiesiorpamma.

®opmyna ['epona. Dopmyia
IJIOIAIA BBIITYKJIOTO
YEThIPEXYTOJIbHUKA

Haspanue paznena KommuectBo OcHOBHBIE BUIbI ACSATEILHOCTH
OcHOBHOE coJiep>KaHKe
(TemnI) Kypca 9JacoB oOydJaronuxcs
Pemenue TpeyroibHUKOB 22 CuHyc, KOCUHYC, TAHT€HC yTJIOB dopMyHpOBaTH OTIPEICTICHUS

TPUTOHOMETPUUECKUX (PYHKITUN TYIBIX
U TIPSIMBIX YTJIOB.

CocraBnsaTh TaOJINIly 3HAYCHUN
TPUTOHOMETPUUECKUX (PYHKITUH

JUIs1 OCHOBHBIX yri10B oT 0 10 180°.
BBIBOIUTE COOTHOLIEHUSI MEXKTY
TPUTOHOMETPHUYECCKUMH (DYHKITUSIMHU.
BoeiBoguTh npocreiimme Gopmybl
MIPUBEICHUS U3 T€OMETPUUECKUX
COOOpaKCHHH.

BriBoaUThE TEOpEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C paJinycoOM OIHMCAHHON
OKPY>KHOCTH).

Pewars 3agaun no reometpun

C UCITOJIb30BAHUE TEOPEM KOCHUHYCOB

Y CUHYCOB, HAXOJAUTh PAJINYC ONMHCAHHOMN
OKPY>KHOCTH.

Pewars npaktyeckue 3agauu,
CBOJISIIIIMECS K HAXO0XKJICHHUIO pa3IMUYHbIX
3JIEMEHTOB TPEYTrOJIbHUKA.

BbIBOAUTH TPUTOHOMETPUYECKHE




dhopMyJIBI JIJIs1 TUIOIIAAU TPEYTOJIbHUKA,
napauienorpamma, popmyny ['epona,
dhopMyITy TLJIOIIAAH BBIITYKIOTO
YETBIPEXYTOJIbHUKA.

Pemats 3agaun ¢ CMOIBL30BaHUEM
M3yYEHHBIX TEOPEM U COOTHOIIICHUH.
Pemate nmpakTuueckue 3anaun

Ha HaX0XJICHUE IJIONIAIY C MPUMEHEHUEM
JTaHHBIX HopMyIT

[Tonobue TpeyroapHUKOB 12 Xopbl ¥ MOAOOHBIE TPEYTOJbHUKN | JlOKa3bIBaTh TEOPEMBI O IPOU3BEACHUHN
B OKpyxkHOCTH. Teopema OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEICHUU
0 IIPOU3BEIEHUU OTPE3KOB XOPJ, OTPE3KOB CEKYIIUX, TEOPEMY O KBaJapare
TEOPEMBI O NPOU3BEICHUHN KacarelibHOM, TeopeMbl UeBbl 1 MeHnenas.
OTPE3KOB CEKYILUX, TEOpeMa Hccenenosars, B TOM YHCIIE C IOMOLIBIO
0 KBaJIpaTe KacaTeJIbHOM. U(POBBIX PECYPCOB, N3YUaEMbIE
IIprmenenue npu peeHun KOH(UTyparuu.
reOMETPUYECKUX 3a/1a4. IIprMeHATH JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenast. [IPU PELLIEHUHA TEOMETPUYECKUX
ITonsaTue o romoTeTHH 3a7ad4.
3HaKOMUTBCSA C MOHATUEM O TOMOTETHH,
C €ro IPUMEHEHNUEM, B TOM YHCIIE
B IIPAKTUYECKUX CUTYalHsIX
Meron koopauHar 10 YpaBHeHUE NPSAMON Ha INIOCKOCTH. OcBauBarh NOHATHE NPSIMOYTOJIBHOMN

VYrnoBoii ko3 punreHt
¥ CBOOOHBIN 4JIeH, UX

CHUCTEMbI KOOpAMWHAT, ACKAPTOBBIX
KOOpAWHAT TOYKH.




F€OMETPUYECKHI CMBICI.
[TapamienbHOCTD

Y EPIICHANKYISIPHOCTH MPSAMBIX
(uepe3 yrioBoi Ko PuIMeHr).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceueHni
OKPYXHOCTEMN U MPSAMBIX

B koopauHartax. Gopmyna
PacCTOSHUS OT TOUKH J10 IPSIMOIA.
[Tmomaae napasmienorpamMmma

B KOOpJIMHATAX, TTOHSTHE

00 OpUEHTUPOBAHHOM TUIOIIA/IN.
[Ipumenenue MeToaa KOOpAUHAT
B IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a/auax

BriBoauTh ypaBHEHHS IPSAMOM

B KOOPAWHATAX, ypaBHEHUE
OKPYKHOCTH.

BriaenaTe monHbIi KBagpaT

JUISL HAXOKEHUSI LIEHTPa U paauyca
OKPYKHOCTH I10 €€ YPaBHEHUIO.
Haxonute TOUKM nepecedeHust npsiMbIX
Y OKPY>KHOCTEHN B IPSIMOYTOJIbHOU
CHUCTEME KOOPIMHAT.

PemaTe 3a1aun Ha HAXOXKICHUE
PacCTOSIHUSL OT TOUKH JI0 IIPSIMOM.
BriBouTh hopmyity riomaau
napajuiesiorpaMma B KOOpAuHaTax,
3HAKOMUTHCS C IMOHITHEM
OPUEHTUPOBAHHOM TUIOIIA/IH.
[IpumeHsITh METOT KOOPAUHAT

B IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUUECKUX 3a/1a4ax, UCCIIEI0BATh
MPUJIOAKEHUS METO1a KOOPAUHAT

B BBIYMCIIUTEIIbHOM MAaTEMaTHUKE

U uH(pOpMaTHKE.

Hcnonp3oBath U poBbIE pecypehl
ISl IOCTPOCHMS U UCCIICOBAHMIM.
3HAKOMUTHCSA C UCTOPUEN PA3BUTHS
T€OMETPUH, UCTOPUEN METOA
KOOpPJIUHAT




BekTopsl
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Bexkrops! Ha mmockoctu. CroxeHue
Y BBIYMTAHHE BEKTOPOB — IIpaBUiia
TPEYTOJIbHUKA U NapaJljIeJIorpaMma.
YMHOKEHHE BEKTOpPA Ha YUCJIO.
Koopaunatel BekTopa. CiioxeHue
Y BBIYUTAHHUE BEKTOPOB,
YMHOEHHE BEKTOpa Ha YUCIIO

B KOOpJMHATAX.

[Ipumenenue BEKTOPOB B (pU3HKE,
LEHTp Macc.

[TonsTre o 6a3uce (Ha MIIOCKOCTH).
Paznoxenus BEKTOpoB 1o 0asucy.
CkansipHOE TPOU3BEICHUE
BEKTOPOB, TEOMETPUYECKUMN CMBICTT
U BBIPaXKEHUE B JIEKAPTOBBIX
KoopauHaTax. J{ucTpuOyTUBHOCTH
CKQJISIPHOTO TIPOU3BEICHHUS.
CkansipHOE TPOU3BEACHUE

U TIPOCIIMPOBaHUE.

[IprmeHenue CKAISIpHOTO
IPOU3BEICHUSI BEKTOPOB

JUIS1 HAXOKJICHHS JIUH U YTJIOB.
Pemrenue reomerpuyeckux 3agau

C IOMOIIBIO CKAJISIPHOTO
IPOU3BECHUS

BBoauTh BEKTOPHI Kak HapaBJICHHbIE
OTPE3KH, UCCIIET0BATh FT€OMETPUUECKUI
(mepemernienue) U pusznyeckuit (cuma)
CMBICIIbI BEKTOPOB.

3HaTh ONpPEAEICHHUS] CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKEHHS BEKTOpa HA YHCJIO,
UCCJIEI0BATh T€OMETPUUECKUI

1 (pU3NYECKUN CMBICI 3TUX OTEPALIUA.
Pewrats reomeTprueckue 3agaun

C MCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBarh CBA3b BEKTOPOB

C OHSTHSIMU PABHOJICUCTBYIOIIEH CHJT
Y paBHOBECHUSI CUJI, MPUMEHSTh BEKTOPHI
K MPOCTEHIINM 3a7ja4aM MEXaHUKHU

Y CTaTUKH.

PacknaasiBaTh BEKTOP MO IBYM
HEKOJJIMHEAPHBIM BEKTOpPaM,
pacKJIabIBaTh BEKTOPHI CHJI C TOMOILBIO
MPOEIUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOLICHUH.

OnpenensaTs CKaIsIpHOE POU3BEIECHNE
BEKTOPOB F'€OMETPUYECKU

U B KOOpJIMHATAX, JOKA3bIBATh
PaBHOCHUIIBHOCTB OIPEICIICHUI

U TUCTPUOYTUBHOCTH CKAISIPHOTO
MIPOU3BEICHUS.




BBIYUCIATE CyMMY, pa3HOCTb U CKaJISIPHOE
IIPOU3BEACHUE BEKTOPOB B KOOPANHATAX.
[IpuMeHSTh CKalIsIpHOE IPOU3BEICHNE
JUISL HAXOKJICHHUS UTUH U YTJIOB.
HccenenoBars CBA3b CKAISIPHOTO
IIPOU3BEACHUSA U OPTOTOHAIIBHOIO
IIPOCLIMPOBAHUS, IPUMEHSITH B 3aJa4ax.
Pemrats reomerpuyeckue 3anadn

C IIOMOUIBIO CKAJISIPHOT'O ITPOU3BEACHUS.
PemaTe 3a1aum Ha IpakTUYECKOE
IIPUMEHEHUE CKAISIPHOTO MPUIIOKEHHUS

B (pu3uKe (BBIYMCIICHHE PAOOTHI

B MEXaHUKE)

JInHa OKpYKHOCTH
Y IUIOLIAJb Kpyra
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[IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX BJIEMEHTOB.
Hucno v 1yMHa OKPYKHOCTH.
JInvHa nyru OKpy>KHOCTH.
Paanannas mepa yria.

[Lnomaae Kpyra u €ro 3JIEMEHTOB
(ceKkTopa M CerMeHTa).
Brruncnenue nepumMeTpoB

U TIomazeit puryp, BKIFOYAIOMNUX
3JIEMEHTHI Kpyra

@opMyIMpOBATH ONPEAECTIEHUE
IIPaBUJIbHBIX MHOIOYT'OJIbHUKOB, HAXOJUTh
UX DJIEMEHTHI.

[Tonb30BaThCA MOHATUEM JUTHHBI
OKPY’KHOCTH, BBEZICHHBIM C ITIOMOIIIBIO
MIPaBUJIbHBIX MHOTOYTOJIbHUKOB,
ONPENENATh YACIO T, JVINHY TYTH

Y paJiMaHHYIO MEpy yIJia.

[IpoBoauTh mEPEXO] OT pAAMAHHON MEPBI
yTiia K TpalyCHOM 1 Ha000pOT.
OnpenensaTe momanb Kpyra.

BeiBoauTh popMysibl (B rpaLycHOM




U paJiiaHHON Mepe) Ui JJIUH JIyT,
TIONIAJICd CEKTOPOB U CETMEHTOB.
BbI4uCIATh 101111 CIIOKHBIX QUTYP,
BKJIIOYAIOIIUX AJIEMEHTHI OKPYKHOCTH
(kpyra).

Haxonuts miiomanu pa3inuuHbIX GUryp
B 3aJ1a4ax peaIbHOM KU3HU

I[BI/I}KGHI/IH IIIIOCKOCTH
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[lenTpasibHasi CHMMETPHSI.
[leHTpanbHO-CHUMMETPUYHBIE
¢urypsi. [ToBopot. OceBas
cuMmmeTpusi. Purypel,
CUMMETPHUYHBIE OTHOCUTEIIHLHO
HEKOTOPOU OCH.

[TapamiensHbIN IEPEHOC.
[TonsiTE NBUXKEHUS U €T0
cBolicTBa. PaBeHcTBO uryp.
[IposiBneHus cumMmMeTpun

B IPUPOJIE, ’KUBOIUCH, CKYJIBIITYPE,
apXUTEKTYpE.

Kommo3uunu nBrxeHni
(mpocTeiiiire npuMepsl).
[IpuMeHeHne B TEOMETPUUECKUX
3a/1auax

Pa36upath npuMepsl, WITIOCTPUPYIOLINE
TOHSITHS IBUKEHUS, [IEHTPOB U OCEU
CUMMETPUH.

DopMyIMPOBATH ONIPEACTICHHUS IBUKCHHUS
TUIOCKOCTH, TTAPAJUIEIIBHOTO MIEPEHOCA,
IIOBOPOTA, LIEHTPAIBHOU U OCEBOM
CUMMETPUH.

Jloka3pIBaTh MX CBOMCTBA, HAXOUTh
HENOIBUYKHBIE TOYKH, OCU CUMMETPHUH.
HaxoauTs NEeHTpBI 1 OCH CUMMETPUH
MPOCTEUITUX PUTYD.

ITpumeHsT apajuieIbHBIN IEPEHOC

Y CUMMETPHIO TIPU PEIICHUU
F€OMETPUYECKHUX 3a]1a4.

Hcnonp3oBaTh IUPPOBBIE PECYPCHI

JUT IOCTPOCHUN U UCCIICIOBAHUI
npeoOpa3oBaHUM MIOCKOCTH

1 KOMITO3UIINH JIBHKCHUM.




3HaKOMUTBCSA C IPOSIBICHUSIMU
CUMMETPHUH B IPUPOJIC, )KUBOIUCH,
CKYJIBITYPE, ApXUTEKTYpE

[ToBTOpEeHue, 060061ICHNE,
cHCTeMaTHu3aIusl 3HaHUM
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[ToBTOpEHME OCHOBHBIX MOHATUH
¥ METOJIOB KypCOB 7—9 KJ1accoB,
0000IIIeHNEe U CHCTEMAaTH3aI1s
3HAHUU

CB000IHO OTIEPUPOBATH MOHATUSIMHU:
dburypa, Touka, mpsimasi, yroi,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIN

¥ paBHOCTOPOHHUH TPEYTOJIbHUKH,
NPSMOYTOJIBHBIN TPEYTrOJILHUK, MEeIUaHa,
OucceKTpuca 1 BbICOTa TPEYTrOJbHUKA,
napaiesiorpamMm, poMoO, PsIMO-YTOJIbHHUK,
KBAaJ[pat, Tparenus; OKpy>KHOCTb,
KacaTeibHasl; paBEHCTBO U MO100Me
buryp, TpeyroJbHUKOB; MapaIeIbHOCTh
U TIEPIICHANKYISIPHOCTD MPSIMBIX, YTOJI
MEXy TIPSIMBIMH, CUMMETPHSI
OTHOCHUTENIHO TOYKHU U MPSMOU; AJTUHA,
paccTosiHue, BeIMYMHA YTi1a, MII0MaIb,
nepuMeTp.

Hcnonb3oBath hOpMyIIBL: TIEpUMETpa

¥ TUIOIIAX MHOTOYT'OJIbHUKOB, JUTHHBI
OKPY>KHOCTH U ITOIIAAHN Kpyra, o0bema
IPSIMOYTOJIBHOTO TIapajuieenuie/a.
CB0OOHO ONIEPUPOBATH TOHITHIIMHU:
NPSIMOYTOJIbHAS CUCTEMA KOOPINHAT,
BEKTOP; MCIIOJIb30BATh 3TH MOHITUS




IUIS TIPEACTABIICHUS TaHHBIX U PELICHUS
3aJ1a4, B TOM YHCJIE U3 IPYTUX Y4eOHbIX
IIPEAMETOB.

Pemrars 3a1a4un Ha IOBTOPEHUE OCHOBHBIX
MTOHATHN, WITIOCTPALMIO CBSI3EU MEXIY
Pa3JIMYHBIMU YaCTIMU Kypca.

Br16upaTe MeTOA [T pelieHus 3a1a4n.
IIprMEHATH OJIyYEHHBIE 3HAHUS

B CME)KHBIX 00JIaCTsX, B IPAKTUKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» HA YITJTYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1H(DPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh KaK ¢ TOUKHU 3PEHUS TPAKTUUECKUX MPUIOKEHUHN, TaK U UX POJIU
B 00pa3oBaHUM, HEOOXOAMMOM Kax0My 4desioBeKy. Bo3pacraeT umcio npodeccuii, npu
OBJIAJICHUU KOTOPBIMU TpedyeTcs Xopoiiias 6a30Basi HOJr0TOBKA B 00J1aCTH BEPOATHOCTH
U CTaTUCTUKH, Takas TOJrOTOBKa Ba)KHA JJisi MPOJODKEHHS 0O0pa3oBaHUs W IS
ycreumHon npogecCuOHATbHON Kaphephl.

Kasx1p1i1 4esioBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIIMUXCS Y HETO
naHHBIX. JJ1s1 000CHOBAHHOTO IPUHSATHS PEIICHUS B YCIOBHUSIX HEOCTATKA WITH H30BITKA
nHpopMaIuu HEOOXOJUMO B TOM YHCJIE XOpPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MbllLIeHne. IMEHHO M03TOMY BO3HUKIJIA HEOOX0IUMOCTh (POPMUPOBATH
y oOydaromuxcss (PyHKIHOHAIBbHYIO TPaMOTHOCTbh, BKJIIOYAIONIYIO B ce€Os yMEHHUE
BOCIIPUHUMATh W KPUTHYECKH aHAJIU3UPOBATh HHQPOPMAIIUIO, TPEICTABICHHYIO B
pa3IUYHBIX OpMax, MOHUMATh BEPOSITHOCTHBIN XapaKkTep MHOTHX PEAIbHBIX MTPOIIECCOB
¥ 3aBUCHMOCTEM, TPOU3BOIUTH MPOCTEHIIIHE BEPOSITHOCTHBIC PACUETHI.

3HAaKOMCTBO B Y4Y€OHOM Kypce C OCHOBHBIMU TMpHUHIMIIAMH CcOOpa, aHalu3a
U TPEICTABICHUS NAaHHBIX M3 PA3NUYHBIX cdep XU3HU OOIIecTBa M TOCYyAapCTBa
npuoOmaeT oOydaromuxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOMHATOPUKHN pPa3BMBAECT HABBIKM OpraHu3allid Iepedbopa M ToOJcYeTa ducia
BApHAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3gaeT MaTeMaTHYeCKUi (QyHIaMEeHT it (POPMUPOBAHUS KOMIICTCHIIHIMA
B oOnacty HMHPOPMATUKH U LMGPOBBIX TexHONOruil. Ilpu wu3yyeHUM CTaTUCTUKH
M BEPOSITHOCTH 00OTaIIAtOTCs MPEACTABICHHS 00yUYaloOIUXC O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COIMAIbHO 3HAUYMMOW WHGPOpPMAIMUM ¥  3aKJIQJbIBAIOTCA  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B COOTBETCTBUU C JAaHHBIMU IICISIMH B CTPYKTYpPE MPOTPaMMBI y4eOHOTO Kypca
«BeposSTHOCTD ¥ CTATUCTUKA» OCHOBHOTO 00111eT0 00pa30BaHus Ha yTiIyOJIeHHOM yPOBHE
BBIJICJICHBI  CIICYIONINE COJep)KaTebHO-MeTonuueckue JnuHuu: «lIpencraBnenue
JTAHHBIX U OMHCATENIbHAS CTATUCTUKAY, «BEeposITHOCTEY, « DIeMEHTHl KOMOMHATOPUKI),
«BBenenue B Teoputo rpadoB», « MHOXKECTBay, «Jlorukay.

Copepxanne ymHuu «lIpencTaBieHne NaHHBIX M OIMMCATENbHAs CTATHCTHKA»
CIIy’KUT OCHOBOW 1Jisi (JOPMUPOBAHUSI HABBIKOB PaOOThI ¢ MHGOPMAIMEH: OT YTCHUS U
UHTepnpeTanuun WHPOPMAINK, TPEACTABICHHON B Ta0iaWIaX, HAa JAWarpaMMmax u
rpadgukax, 10 cOopa, MpEACTaBICHUS M aHalu3a JaHHBIX C HCIOJIb30BaHUEM
CTATUCTUYECKUX XapaKTePUCTUK CPEIHUX H paccenBaHus. Pabortas ¢ maHHBIMH,



oOyyaromuecsi ydyarcsl CUMTBHIBAaTh M HMHTEPHPETHUPOBATH JIaHHBIC, BbIJBUIATH,
apryMEHTUPOBATh U KPUTHUKOBATH ITPOCTEHIITNE TUITOTE3bI, PA3MBIIIUIATE HaJ (DaKTOpamH,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTh, M OIICHMBAaTh HMX BJIUSHHE Ha paccMaTpUBacMbIC
BEJIMYUHBI U MTPOIIECCHI.

NHTYyUTHBHOE TIpeJCTaBIICHUE O CIAy4YalHOM W3MEHYMBOCTH, MCCIIECIOBaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3yYECHUS
TEOPUU BEPOATHOCTEH. boJbIllioe 3HaUEeHNE UMEIOT MTPAKTUYECKUE 3aJJaHNs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBAOMoa00Us CIIy4aitHOTO COOBITHS.
[Ipu uzyueHun y4eObHOro Kypca oOy4daronifecs: 3HaKOMSITCSL ¢ TPOCTEHIITUMU METOJIaMuU
BBIYMCIICHUSI BEPOSITHOCTEH B CIy4allHBIX HSKCIEPUMEHTaX C pPaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMHU, TMO3BOJISIIOUIMMU CTABUTH U
pemaTh 60Jee CiokHbIC 3a7aun. B yueOHBIN Kypc BXOJAT HaYaJIbHbBIE MTPEACTABICHHUS O
CIy4alHBIX BEJIMUYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOrOo Kypca OCYIIECTBISETCA 3HAKOMCTBO OOYyYarOIIMXCs
C MHOXXECTBAMHM M OCHOBHBIMU ONEpaIlUsIMH HaJ] MHOKECTBAMH, PACCMATPUBAIOTCS
npUMEpPbl MTPUMEHEHUsT rpadoB U AIEMEHTOB TEOPUU MHOXKECTB JJIA pEUICHUs 3ajad,
a TaK»Ke UCIOJIb30BaHUS B APYTHMX MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercst yueOHbIN Kypc « BeposITHOCTh U CTaTUCTHKA», B KOTOPBIN
Bxomatr pasnensl: «[IpeacraBienne JaHHBIX W OMHUCATENbHAS  CTaTHCTUKAY,
«BeposTHOCTb», «DneMEHTh KOMOWHATOpUKW», «BBemeHue B Teopuio rpadosy,
«MHuoxectBa» u «Jlorukay.

OO0miee YwMCIO YacoB, PEKOMEHJOBAHHBIX JUIs M3y4eHUsT YydeOHOro Kypca
«BeposiTHOCTh M craTtucTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 vac B Hemeno),
B 8 kimacce — 34 gaca (1 gac B Henenmo), B 9 kimacce — 34 gaca (1 gac B Hezelno).

Bo3moskHa KOppeKTHpOBKa 00IIIETO YK CIIa YaCOB, PEKOMEH/I0BAHHBIX JIsl U3YUYCHUS
y4e0HOTO Kypca, C Y4eTOM UHAUBUIYATLHOTO MOIX0/1a 00pa30BaTEIbHBIX OpraHU3alui
K yriayOJICHHOMY HW3YYE€HHIO BEPOSITHOCTH M CTAaTHUCTUKHU, B paMKax COOJIIOJACHUS
TUTHCHUYECKIX HOPMATHBOB K HEJEIHHONU 00pa30BaTeIbHON HArpy3Ke.

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpeacraBienue JaHHBIX B BUJE TaOIUI, 1MarpamMM. 3anoJiHeHUe Ta0JIull, YTeHUE U
OCTPOEHUE CTOJOMUKOBBIX (CTONOYATHIX) MU KPYTrOBbIX auarpaMm. UreHue rpaduxon
peaibHbIX TmpoueccoB. 3pneuenue wuHoOpmanMu U3 AMAarpaMM M TaOHIL,
MCIOJIb30BAaHUE U UHTEPIPETALVS TaHHBIX.

OnucarenpHas CTaTUCTHUKA: CpefaHee apu(pMeTHdeckoe, MeauaHa, pa3Max,
HauOoJbllIee ¥ HaUMEHBIIEE 3HAUEHUS, KBAPTUIIU, CPEIHEE TAPMOHUUYECKOE, CpPEIHEE
rapMOHUYECKOE YHCIIOBBIX TAHHBIX.



IIpuMmepsl City4ailHOM N3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJICTBE,
TEH/CHLIUU U CIIy4ailHble KOJIeOaHusl, TPYNIIUPOBKA JaHHBIX, IPEICTABICHUE CIIydaiiHON
M3MEHYMBOCTH C TMOMOUIBIO JHMarpamMM, 4YacTOThl 3HAYEHUH, CTAaTUCTHUYECKas
YCTOMYUBOCTb.

I'pa¢, BepmnHa, pedbpo. CreneHs BepunHbl. Ynciao pedep U cyMMapHasi CTEIEHb
BepiuH. [lonstue o cBsa3HbIX rpadax. [lytu B rpadax. Lenu u nukiasl. O6xox rpada
(oiimepoB myTh). [loHaTne 06 opueHTHpOBaHHOM rpade. Pemenne 3amad ¢ mMOMOIIBIO
rpados.

VYTBepxkaeHUss W BbICKa3zbiBaHuA. OTpUIIAHME  YTBEP)KIACHUS, YCIIOBHBIE
YTBEPKJI€HHSI, 00paTHBIE U PABHOCUJIbHBIE YTBEPKICHHSI, HEOOXOANUMBIE U JOCTATOYHBIE
yCIIOBHS, CBOMCTBA M NpHU3HAKHU. [IpOTHBOMOJIOXKHBIE YTBEPKIACHUS, J0OKA3aTEIbCTBA
OT IIPOTUBHOTO.

Crny4yaliHbI{ 3KCIIEPUMEHT (OIBIT) U CIIy4ailHOe cOObITHE. BEposTHOCTH 1 YyacToTa
Ciy4ailHOro coObITusl. Poib ManoOBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI
B [IPUPO/JIE U B OOILECTBE.

8 KJIACC

MHOX€eCTBO M MOAMHOXECTBO. [IprMepbl MHOXECTB B OKPYKAIOLIEM MHpE.
[lepeceuenune u oObeAMHEHNE MHOXKECTB. Jnarpammel Ditniepa. YnclioBblE MHOXKECTBA.
[IpuMepsl MHOXECTB M3 KypcoB anreOpbl W reomerpuu. IlepednciieHne 31€MEHTOB
MHOKECTB C MIOMOUIBI0 OPraHW30BAHHOTO Mepedopa U npaBuiia ymMHOXeHus. Dopmyna
BKJIFOUECHUS-UCKITIOYEHUS.

OneMeHTapHble  coObITHSA. BeposiTHocTM — ciydallHbIX — COOBITUHA.  ONBITHI
C PaBHOBO3MO’KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CiTydaliHbIi BEIOOD.

N3mepenne paccenBaHus 4YHCIOBOIO MaccuBa. Jlucrepcus M CTaHAapTHOE
OTKJIOHEHHE 4uciaoBoro Habopa. CBOMCTBAa IUCIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHS.
JlnarpaMMbl paccenBaHus ABYX HaOJt01aeMbIX BeTu4uH. JInHeHas CBsI3b Ha AuarpaMmme
paccenBaHuUsL.

HepeBo. [epeBo ciiyyaiiHOro 3xcnepuMenTa. CBONCTBA AE€PEBbEB: €AUHCTBEHHOCTh
NyTH, CBSI3b MEXKIY YUCIOM BeplIMH M uuciom pebep. [lonstue o muockux rpadax.
Pemenue 3a1a4d ¢ TOMOIIBIO 1EPEBLEB.

Jlornmueckne coro3bl «M» u «MJIHW». CBA3p MeXIy JOTHYECKMMU COKO3aMU
U olepanusiMu HajJ MHOXecTBaMH. VCIoiib30BaHME JIOTHYECKHX COHO30B B ajiredpe.

Crnyuaiinbie COOBITHSA KakK MHOX€ECTBA AJIEMEHTAPHBIX COOBITHH.
[IpotuBononoxueie coObITHs. Omnepanuu Haa coObiTusiMU. Dopmyrna ClOXKEHUs
BEPOSATHOCTEM.

[IpaBuino ymMHOXKEHHS BEPOSATHOCTEW. Y CIOBHAs BEPOATHOCTH. llpencraBieHue
CJIy4aliHOTO SKCIIEpUMEHTA B BU€ AepeBa. HezaBucrumble coObITHS.



9 KJIACC

KomOunaropaoe mpaBuio ymHOxeHus. llepecranoBku u dakropuan. Ywucio
couetanuit u tpeyroidbHuk I[lackansa. CBolictBa umucen couetaHuid. bunom HerotoHa.
Pemenue 3amay ¢ ucmnosib30BaHEM KOMOMHATOPUKH.

['eomeTpuueckass BepoATHOCTh. CnydyallHBIM BBIOOP TOYKHM W3  (QPUTYPHI
Ha IJIOCKOCTH, U3 OTPE3KA, U3 IYT'HM OKPYKHOCTH.

UcnbiTanusa. Yenex u Heygawa. Cepusi ucnblTaHuil 1o nepBoro ycmnexa. Cepus
ucnibiTanuii  bepHynnu. BepostHocTn coObITUH B cepuu uUchbiTaHuid  bepryu.
CrnyyaliHbI{ BBIOOD M3 KOHEYHOTO MHOKECTBA.

CnyvaiiHag BeJIMYMHA W pacnpenelieHre BeposaTHocTeil. [Ipumepsl cirydallHbIX
BEJIMYMH. BakHble pacrpeneneHus — YUCio MOMBITOK B CEPUU UCIBITAHUN 10 EPBOTO
ycmexa W YHCIO0 YCHEXOB B CEepUM HCHbITaHWA bepHymnum (reomerpuueckoe
1 OMHOMUAJILHOE pacipeacIcHus).

MaremaTnyeckoe OXHIAHHWE CIyYalHOW BeEIWYUHBL. DOU3NYECKUN CMBICI
MaTeMaTH4ecKoro oxunanus. [I[puMepbl UCIIONB30BAHUS MATEMATUYECKOTO OXKUIAHUS.
Hucniepcuss ¥ CTaHZApPTHOE  OTKJIOHEHWE Ciy4yalHOW BenuuuHbl. (CBOMCTBA
MAaTEMaTUYECKOTO OKHMIAHUSA U JUCIIEPCHHA. MaTeEMaTHUECKOE OKHUIAHUE U JUCIIEPCUS
U3YUYEHHBIX PACIPEACIICHUIA.

HepaBenctBo YUeOrbimeBa. 3akoH OoibIIMX yucena. MaTemaTHyecKue OCHOBaHUS
M3MEpPEeHHsl BeposiTHOCTE. Poib 1 3HaUeHHe 3aKoHa OOJIBIIMX YUCEN B HAYKE, B PUPOJIE
M 00111€CTBE, B TOM YHCJI€ B COLMOJIOTUYECKUX 00CIEAOBAHUSAX U B U3MEPEHUSX.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHS MpPOrpaMMbl Y4E€OHOTO Kypca K KOHIY
o0yueHus B 7 KJacce.

Uutate wuHOpManuio, TpeACTaBICHHYIO B TalOlulax, Ha JAuarpaMmmax,
MPEACTaBISATh JaHHBIC B BUJIE TAOJIUIl, CTPOUTH CTOJIOMKOBBIE (CTOI0UATHIC) U KPYTOBBIC
JTarpaMMbl II0 MacCMBaM 3HAYEHUM.

OnuchiBaTh U1 UHTEPIIPETUPOBATH PeaIbHbIC YHCIIOBBIC JaHHbIE, PE/ICTABICHHBIC B
TabJMIlax, HAa TUarpaMmmax, rpapukax.

Hcnonb30BaTh JJ1s ONMUCAHUS TAaHHBIX CTAaTHUCTUYECKHE XapPAKTEPUCTUKU: CpPeaHEee
apudmMeTHIecKoe, MeMana, HanboJbllee U HAUMEHbIIEee 3HAaUeHUsI, pa3Max, KBapTHIIH.

NmeTh mpencraBieHue O JIOTHYECKUX YTBEPXKACHUSX U BBICKA3bIBAHUSX, YMETh
CTPOUTH OTpHIaHUs, (POPMYIUPOBATH YCIOBHBIE YTBEPKICHHS MPHU PEIICHUH 3a]a4, B
TOM YHUCJIE U3 IPYTUX yUeOHBIX KYpCOB, UMETh MPEJICTABICHUE O TEOPEMAaX-CBOMCTBAX U
TeOpeMax-TIpu3HaKaXx, O HEOOXOAMMBIX M JOCTATOYHBIX YCIOBHUSAX, O METOJE
JI0Ka3aTeIbCTBA OT MPOTUBHOTO.

NmeTs mpencraBieHue o CiydyalHOW M3MEHYMBOCTH Ha NMPUMEpPaAX pPe3ysIbTaTOB
U3MEPECHHUM, 1IeH, (U3MYECKUX BEIWYWH, AHTPOMOMETPUUYECKHX JaHHBIX, HMETh
IpeACTaBIEHNUE O CTATUCTUYECKON YCTOMUHNBOCTH.



Hcnonb30Bath 7151 ONMUCAHUS JAHHBIX YacTOTHI 3HAUEHUH, TPYNIUPOBATh JaHHEIE,
CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JaHHBIX.

Hcnonp3oBath rpadpl A pelieHds 3ajad, UMETh MPEACTAaBICHHUE O TEPMHHAX
Teopuu TpadoB: BepuInHa, peOpo, Lenb, UUKI, IMyTh B rpade, UMETh MPEACTABICHUE
00 o6xojie rpada 1 00 OpUEHTUPOBAHHBIX I'padax.

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
o0yueHus B 8 kJacce.

OnepupoBaTh MOHATHSIMH MHOXECTBA, TTOJMHOKECTBA, BHITIOJHATH ONEPAIH HaT
MHOXECTBaMHU: OOBEIMHEHHUE, TMEPEeCCUCHUE, IMEePEUUCIITh SJIEMEHThl MHOXECTB C
WCITOJIh30BaHNEM OPTaHU30BAaHHOTO Tiepebopa 1 KOMOMHATOPHOTO TIPABUIIa YMHOKCHUSI.

HaxomuTe BepoATHOCTH CiIydalHBIX COOBITUHM B CIyYalHBIX OIBITaX, 3Has
BEPOSTHOCTH AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHUSIMU, UMETH TTOHATHE O CIIy4YaiHOM BBIOODE.

OnuceiBaTh JaHHBIE C TIOMOINBID CPEAHUX 3HAYEHUM M MeEp pacCeUBaHUS
(mucnepcuss M CTaHAAPTHOE OTKJIOHEHHE). YMETh CTPOUTh WU HHTEPIPETUPOBATH
TUarpaMMbl PAacCEMBAHUSA, UMETh TPEICTABICHHUE O CBSI3M MEXKIY HAOIIOJaeMbIMU
BEJIMYNHAMH.

HNmeTh mpencTaBieHue O ASpeBe, O BEpIIMHAX U pedpax AepeBa, MCIOIb30BAHUH
JIEPEBbEB TPH pEIICHUM 3a7a4 B TEOPUU BEPOSATHOCTEH, B JAPYrHX YYCOHBIX
MaTeMaTHYECKUX Kypcax U 3a/1ad U3 APYTUX YICOHBIX MPEIMETOB.

OnepupoBaTh TOHATHEM COOBITHS KaK MHOXECTBA DSJIEMEHTApPHBIX COOBITHH
CIIy4aiHOTO OIIbITA, BBITIOJIHSATH OTICPAIIUU Ha/l COOBITUSIMU, HCTIOJIb30BATh IIPH PEIICHUN
3aady aMarpamMMbl  Diyiepa, YHCIOBYIO MPSAMYI, TPUMEHATH (OPMYITY CIOKCHHS
BEPOSITHOCTEM.

[Tonp30BaThCS MPABWIOM YMHOXEHHS BEPOSTHOCTEH, MCIOJIB30BATh JEPEBO IS
MIPEACTABJICHHUSI CIY9aliHOTO ONBITa TMPH pemeHnr 3amad. OmnepupoBaTh TOHITHEM
HE3aBUCHUMOCTH COOBITHH.

[IpeameTHBIE pE3yabTaThl OCBOCHUS TMPOTPAaMMbl Y4EOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

[Tonb30BaTbcss KOMOMHATOPHBIM MPABWJIOM YMHOXEHHS, HAXOAUTb YHCIIO
IIEpECTaHOBOK, YUCIIO COYETAHNM, II0JIb30BATHCS TPEYTroJbHUKOM llackans npu pemenun
3a/1a4, B TOM YHCJIe HA BBIYUCIIEHHUE BEPOATHOCTEN COOBITHH.

Hcenonp30BaTh MOHATHE T€OMETPUYECKOM BEPOSTHOCTH, HAXOAUTH BEPOSATHOCTH
COOBITUI B OIBITAX, CBA3AHHBIX CO CIy4YaillHBIM BBIOOPOM TOUEK M3 IUIOCKOHN (UTYPHI,
OTpE3Ka, JIMHBI OKPY>KHOCTH.

HaxoauTte BEposATHOCTH COOBITMM B OMbITaX, CBA3aHHBIX C MCIBITAHUSAMH O
JNOCTHKEHUS IIEPBOI0 yCIIeXa, B CEpUSAX UCIIBITAaHUN bepHysum.



Nmers mpencrtaBiieHWE O CIy4alHBIX BEJIMYMHAX W PACIIO3HABATH CIIyYalHBIC
BEJIMYMHBI B ABJICHUSIX OKPY>KAIOIIEr0 MUPA, ONIEPUPOBATH MOHATUEM «PACIIPEICICHUE
BEPOSITHOCTE». YMETh CTPOUTh pACHPEACIICHUS] BEPOSTHOCTEN 3HAYEHUN CIIyYalHBIX
BEJINYMH B U3YYEHHBIX OIbITAX.

Haxonuts MareMaTu4ecKoe OXKHAAHWE W JUCIEPCHUI0 CIYyYallHONW BEJIMYHUHBI IO
pacrpeeneHr0, TPUMEHSITh YUCIOBbIE XapaKTEPUCTUKUA H3YYEHHBIX paclpeiesICHUI
MIPU PEIICHUU 3a/1ay.

NmeTs mpeacTaBieHHE O 3aKOHE CIYyYalHBIX YHCEN KaK O IPOSIBICHUU
3aKOHOMEPHOCTH B  CIy4YallHOM  HM3MEHYMBOCTH, TOHMMATh MAaTEMaTUYECKOE
000CHOBaHME OJIM30CTH YacCTOThI U BEPOSATHOCTH cOOBITHA. MMeTh mpeacTaBiieHHE
0 pOJIM 3aKOHA OOJBIINX YHCEI B IPUPOJIE U OOLIECTBE.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC

Ha3zBanue paznena
(TemnI) Kypca

OcHOBHOE coziep>KaHne

XapaKTepUCTUKA ICITCIIbHOCTH
oOydJaronuxcs

HpCIICTaBJIGHI/IG JaHHBIX

[IpencraBienue TaHHBIX B BUJIE
Ta0IuI, AUArpaMM.
3anosgHeHue Ta0IHIl, YTEHHE
U TTIOCTPOCHUE CTOJIOUKOBBIX
(cTonOuYaThIX) U KPYyroOBbIX
Juarpamm.

Yrenwne rpadKoB peaTbHBIX
nporueccoB. 3BneueHue
uH(bOpMaIUHU U3 JUarpaMmm
1 TaOJIHII, KCITOJIb30BaHHC

Y MHTEPIpETAINs JaHHBIX.
[Ipaktrueckas pabora

OcBauBaTh CIOCOOBI MIPEICTABICHUS
CTaTUCTHUYCCKUX TAHHBIX U YUCIIOBBIX
MAaCCHBOB C IMOMOIIbIO Ta0JIHII

U JrarpaMM ¢ UCTIOJIb30BaHUEM
aKTyaJIbHBIX ¥ BAKHBIX JTAHHBIX
(nemorpaduueckue JaHHBIE,
MIPOU3BOICTBO MPOYKIIHH,
OOIIECTBEHHBIE U TIPUPOJTHBIE SIBJICHUSA).
N3yuaTh MeTOIbI paObOTHI C TAOTUYHBIMU
1 TpapIIeCKUMU TIPEICTABICHUSMH
JAHHBIX C TIOMOIIBIO0 U(PPOBBIX
PECYPCOB B XO/JI€ TPAKTUYECKUX pabOT

OnucarepHasg CTAaTUCTUKA 8

OnucarenbHas CTaTUCTUKA:
cpeaHee apupMeTHIECKOE,
MeJIaHa, pa3Max, HanOoJIbIIee

Y HaMEHbIIIECC 3HAUCHUS, KBAPTHIIH,
CpeIHee rapMOHUYECKOE, CpeIHee
rapMOHHYECKOE YHCIIOBBIX JTAHHBIX.

[TpakTrueckas pabota

OcBauBaTh MOHSITHS: YHCIIOBON MacCHB
(Habop), Mepa 1eHTpa, B TOM YHUCJIIE
cpeaHee apuMETHIECKOE, MEUaHa,
94acTOTa 3HAYCHHSI.

OnuceIBaTh CTATUCTUYECCKUE JAHHBIC

C TTOMOIIBIO CPETHETO apU(PMETHUIECKOTO
1 MEJTUAHBI.




Pemarts 3amauun.

N3yuaTh CBOMCTBA CPEIHUX, B TOM YUCIIE
C OMOUIBIO IU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaboT.

OcBauBaTh MOHATHA: HAUOOJIbIIIEE

Y HAauMEHbIIIEE 3HAUCHUS YUCITIOBOTO
MaccHuBa, pa3Max, KBapTUJIb.

Pemiats 3aaun Ha BEIOOD criocoba
ONMCAHUS MaCCHUBOB B COOTBETCTBHUHU

C IPUPOJION JAHHBIX U LEISIMU
HCCIIEIOBAHUSI, B TOM YHCIIE B XOJI€
MPaKTUYECKON pabOThI

CiyyaiiHasi U3BMEHYHUBOCTD

[Ipumepsl cinydatHoM
M3MEHYMBOCTU MPU UBMEPEHUSIX,

B MACCOBOM IIPOU3BOJICTBE;
TEHJICHILINU U CITy4alHbIe
KOJIeOaHMsI; TPYNITMPOBKA JAHHBIX,
MPEJICTABICHUE CIIyYaHON
W3MEHYMBOCTH C IIOMOIIBIO
JMarpaMM; 4acTOThl 3HAUCHUI;
CTaTUCTHYECKasi yCTOMYUBOCTD.
[IpakTruueckas pabora

OnuceIBaTh JaHHBIE C TOMOIIBIO
IPYNIHPOBKHU, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTAaTh POCTEUIIINE TUIIOTE3BI.
OcBauBaTth rpaduueckue mpeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOU
M3MEHYUBOCTH, B TOM YHCJIE C TOMOIIIbIO
IU(POBBIX PECYPCOB, B XOEC
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadon

['pad, Bepiinna, pedpo. CreneHn
BepmrHbL. Yucno pedep
¥ CyMMapHas CTeTICHb BEPIIUH.

OcBauBaTh NOHATHS: Tpad, BEPIIMHBI
u pebpa rpada, creneHs, myTh B Ipade,
LENHU U IUKJIIbL, YTk B rpade, MIOCKui




[ToHsiTHE O CBA3HBIX Tpadax.

[Tytu B rpadax.

Heru u mukiel. O6xoa rpada
(1J1IepOB MyTh).

[TonsiTHe 00 OPUEHTHPOBAHHOM
rpade. Permenue 3a1a4 ¢ moMOIIbIO

rpadoB

rpad, cBs3HBIN rpad), OpUEHTHUPOBAHHBIN
rpad.

PemmaTte 3a1aun Ha MOMCK CYMMBI
CTeleHel BepirH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK MyTeH B rpadax.
Hcnonb3oBath rpadsl pU pelIeHUN
3aja4 U3 anreOpbl, FeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX NPEIMETOB

Jloruka

YTBEpKICHNS U BBICKA3bIBAHMUS.
OTtpunianue yTBepKIeHUS,
YCIIOBHBIE YTBEPKAEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIC YTBEPKIECHNUS,
HEO0OXOIUMBIE U JOCTATOUYHbIE
YCJIOBHSI, CBOMCTBA U IIPU3HAKH.
[IpOTHBOIIOI0KHBIE YTBEPKICHMUS,
JI0Ka3aTeIbCTBA OT POTUBHOIO

WN3yuaTh BUIBI yTBEPKACHUN

Y BBICKA3bIBaHUU.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCJIOBHBIX YTBEPKICHUH, JOKa3aTEIbHBIX
paccyxieHui, GOpMyITUPOBKHU TEOPEM,
BBIPAXKAIOIINX CBOMCTBA U MIPU3HAKU,
METOJIbl MATEMATUUYECKUX JOKA3aTEIbCTB

BeposaTtHocTs 1 wacTtoTa
CITy4aifHOTO COOBITHS

Crny4yaliHbIN SKCTIEPUMEHT (OTIBIT)
U CllydyaifHOE COOBITHE.
BeposTHOCTB M yacToTa
CITy4aliHOTO COOBITHSI.

Posib MasioBEpOATHBIX

U TIPAKTUYECKU JJOCTOBEPHBIX
COOBITHI B IIPUPOJIC U B OOIIICCTBE.
[Ipaktrueckas paborta

OcBauBath MOHATHUSA: CIIyYaWHBIA OIBIT
U CiIy4aifHOe COOBITHE, MaJIOBEPOSITHOE
Y TIPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3yyaTh 3HaYMMOCThH MaJOBEPOSTHBIX
COOBITHI B IPHPOJIE U 00IIEeCTBE

Ha BaXKHBIX MpUMepax (aBapuw,
HECYaCTHBIE CTy4yau, 3aIuTa
nepcoHaNbHOM HH(pOpMaLuy, Iepesada
JAHHBIX ).




N3yyaTh posb KIACCUYECKUX
BEPOSATHOCTHBIX MOJIeNeil (MOHETA,
UrpalibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabmonaTe 1 u3yyaTh 4acTOTY COOBITUI
B IIPOCTHIX IKCIEPUMEHTAaX, B TOM YHCIIE
C TOMOIIIBIO IUPPOBBIX PECYPCOB

[ToBTOpEenue, 06001IEHNE, 5 [IpencraBiieHre TaHHBIX. [ToBTOPATH U3YYEHHOE U BHICTPANBaTh
CUCTEMAaTHU3aLMs 3HAHUI OnucarenbHasi CTATUCTHKA. CUCTEMY 3HAHUU.
BeposatrHocTh citydaiiHOTO Pemiars 3a1aun Ha peICTaBICHUE
COOBITHSI. Y ONMCAHUE TAHHBIX C TTOMOIIBIO
MHo»xecTBa U MOJMHOXKECTBA. M3YUYEHHBIX XapaKTEPUCTUK,
DneMeHThl Teopuu rpadon MpeCcTaBIeHUEe UHPOPMaIUU
C TIOMOIIIBIO TpadoB.
OO6cCyKnaTh TPUMEPHI CITyJaitHBIX
COOBITUH, MAJIOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
POJIA B IPUPOJIE U KU3HU YEJIOBEKA
OBIIEE KOJIMYECTBO 34
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[Iprmepbl MHOKECTB

B OKPY KaIOIIEM MUPE.
[Tepeceuenue u 0ObEeTUHEHUE
MHOKeCTB. JIlnarpammsl Diisiepa.
YucnoBble MHOXKECTBA.
[TpumMepsl MHOKECTB U3 alnTeOphI
Y TEOMETPUHU.

Ha3Banue pasznena Komnuectso XapakTepuCTUKa AEATEIIBHOCTH
(TemnI) Kypca 4acoB Ocrosroe conepate o0ydJaronmxcs
[ToBTOpEHue Kypca /7 Kiacca 3 [IpeacraBneHue TaHHBIX B BUAE [ToBTOPSTH N3y4EHHOE U BHICTPAaUBATh
TaOJIUI ¥ TUarpaMM. CUCTEMY 3HAHUMU.
OnucarenpHas CTaTUCTHKA. Pemrate 3a1aun Ha IpeicTaBIICHAE
Ciy4aiiHasi ”3MEHUUBOCTb. Y ONMCAHME JTaHHBIX C IOMOILBIO
Cry4aiinble COOBITHS. V3YUYEHHBIX XapPAKTEPUCTHUK.
BeposTHOCTH M 4acTOTHI. Pemars 3a1aum Ha npeacTaBiieHNE
DIIEMEHTBI TEOPUU MHOXKECTB. IPYNIIMPOBAaHHBIX JAHHBIX U OIIMCAHKE
DnemeHThl Teopuu rpados CIIy4ailHOM U3MEHYUBOCTH.
Pemate 3a1aum Ha onpeaesIeHne 4aCcTOThI
CIIy4ailHbIX COOBITHH, OOCYKIeHNE
IPUMEPOB CIyYalHBIX COOBITUM, 33141
Ha OIMCAaHNE MHOKECTB U NPECTaBICHUE
uH(popmaiuu B Buae rpados
MHuoxecTBa 4 MHO0XECTBO ¥ IOJAMHOKECTBO. OcBanBaTh NOHITHS: MHOXKECTBO,

IIOJIMHOKECTBO, BKIIIOUCHUE,
nepeceueHrue U 00beIMHEHNE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YHCIOBBIE
IIPOMEIKYTKH.

Pemats 3amaun ¢ moMoniso Gopmyn
BKJTFOUCHUS-UCKITFOUECHHSI




[lepeunciienne 37eMEeHTOB
MHOKECTB C TIOMOIIIBIO
OpraHU30BAaHHOIO Mepedopa

U nipaBuiia yMHOKeHus. @opmyna
BKJIFOUCHUSI-UCKITIOUCHUS

BeposaTHOCTH CllydaliHOTO
COOBITUS

DieMEeHTapHbIE COOBITHS.

BeposiTHOCTH City4ailHBIX COOBITHH.

OnbITH ¢ PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.
Crny4yaliHbIN BBIOOD.
[IpakTruueckas padbota

OcBauBarh NOHATHUSA: PJIEMEHTAPHOE
coObITHE, ClTy4ailHOE COOBITHE KaK
COBOKYMHOCTb OJIarONPHUSTCTBYIOIIUX
3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOYHBIE JIIEMEHTAPHBIE
COOBITHSI.

Pemrats 3agaun Ha BEIYUCIICHUE
BEPOSTHOCTEH COOBITHI

10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITUH CIIy4ailHOTO OMbITA.

Pemiars 3a1aun Ha BBIYUCIIEHUE
BEPOSTHOCTEH COOBITHIA B OIIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCJIE€ C TOMOIIBIO
KOMITbEOTEPA.

[IpoBOIUTE M U3y4aTh OIBITHI

C PaBHOBO3MOHBIMH 2JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCJTIE

C UCMOJIb30BAHUEM MOHET, UTPATTbHBIX
KOCTEU U JPYTUX MOJIEJIEN B XOHE
MPaKTUYECKON padOThI




OnucaresibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHus
YUCJI0BOTO Maccusa. Jlucnepcus

Y CTaHAAPTHOE OTKJIOHEHUE
quciioBoro Habopa. CBoiicTBa
JUCIEPCUH U CTAaHIAPTHOTO
OTKJIOHEHHUSI.

JlnarpamMMBbl pacCEMBaHUS ABYX
HaOIr01aeMbIX BeIUYUH. JInHeiiHas
CBsI3b HA JUarpaMMe pacCceUBaHUsI.
[IpakTruueckas padora

OcBauBath NOHSTHUS: JUCTIEPCUS

U CTaHJapTHOE OTKJIIOHEHUE,
MCIIOJIb30BaTh ATU XapaKTEPUCTUKHU
JUTSI OTIMCAHUS PACCEUBAHUS JTAHHBIX.
BrigBurats runote3sl 00 OTCYTCTBUU
WJIM HAJUYUU CBSI3U 0 JUarpammam
paccerBaHus.

Ctpouthb quarpaMMbl pacceruBaHUs

10 UMEIOIIUMCS TaHHBIM, B TOM YHCJIC
C TOMOIIIBIO IU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpados

HepeBo. JlepeBo ciaydailHOTo
skcriepuMenTa. CBoiicTBa
JIEPEBHEB: €IMHCTBEHHOCTH MMYTH,
CBSI3b MEXIY YHCIIOM BEPIITHH

u ynciom pedep. [lonstue

o riockux rpadax. Pemenue 3amau
C MIOMOIIIBIO JIEPEBHEB

OcBauBath NOHSTUS: JIEPEBO Kak rpad
0e3 1uKJIa, BUCsAYasi BepIIrHa (JIUCT),
BETBb JIEPEBA, ITYTh B ICPEBE, TUAMETP
NepeBa.

N3yuate cBoliCcTBa AepeBa:
CYILIECTBOBAHUE BUCSYEN BEPLINHBI,
€AMHCTBEHHOCTbH ITyTH MEXY JBYMSI
BEPIIMHAMHU, CBA3b MEK]ly YUCIOM
BEPIIUH U YUCIIOM pedep.

Pemath 3agaun Ha IOUCK

Y TIEPEUNCIIEHUE ITYTEN B JI€PEBE,
onpe/ereHNe YUcia BEPIINH Uiu pedep
B JIEpPEBE, CBOMCTBA TIOCKUX TpadoB

Jlornka

Jlornueckue coro3bl «M» n « MJIN».
CBs3b MEXy JIOTUYECKUMU

N3ydars MeTOABI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKICHUM,




COI03aMHU U OTIepaIusIMU
HaJl MHOKECTBaMH.
Hcrnonb30BaHne TOTHIECKIX
COIO30B B ajiredpe

COJIEPIKAIINX JIOTUYECKUE COIO3BI.
OcBauBarth UCIOIB30BAHUE JIOTHUECKUX
COI030B IIPU NOCTPOECHUH CUCTEM

Y COBOKYITHOCTEN YPaBHECHUU

Y HEPABEHCTBO OT IMTPOTUBHOTO

Ornepannu HaJ CITy4YaliHBIMHU
coOpiTuaAMU. Cio)xeHue
BEPOATHOCTEMN

Crnyyaitnbie cOOBITHS KaK
MHOECTBA HIIEMEHTAPHBIX
COOBITHH.

[IpoTuBOIOI0KHBIE COOBITHS.
Omneparnuu HajJ COOBITUSAMH.
dopmyJia CI0KEHUS BEPOSATHOCTEHN

OcBauBaTh NOHATHUS: B3aUMHO
IIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpALIUU
HaJ COOBITUSIMH, O0BbCIUHCHUE

U MIEPECEUCHHUE COOBITUI, COBMECTHBIC

U HECOBMECTHBIE COOBITHSI.

N3y4dats TeOpeMbl 0 BEpOSTHOCTU
00BeAMHEHUS IBYX COOBITHIA ((POpMYIIBI
CJI0KEHUSI BEPOSITHOCTEN).

Pemiats 3a1a4m, B TOM 4KCIie TEKCTOBBIE,
Ha BBIYUCIICHUE BEPOSATHOCTEMN
00bEIMHEHUS U MEPECEUCHUS COOBITUIA
C IIOMOIIIBIO YUCIIOBOU IIPSIMOM,
auarpamm Jiepa

Y cii0BHasA BEPOSITHOCTb,
YMHOKEHUE BEPOATHOCTEN,
HE3aBUCUMBIE COOBITHS

[IpaBuiiO yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHAsA
BEPOSITHOCTb.
[Ipencrasienue ciay4aiHOro
JKCIIEPUMEHTA B BUJE JEPEBA.
He3zaBucumsble coObITUS

OcBauBaTh NOHSATHS: TIPABUIIO
YMHOKEHUS BEPOSITHOCTEM, YCIIOBHAS
BEPOSTHOCTH, HE3aBUCUMBIE COOBITHS,
JIEPEBO CIIYYaNHOTO OIIbITA.

Pemate 3anaun Ha onpeneneHue

1 CBOMCTBA HE3aBUCHUMBIX COOBITHIA.
Pemate 3a1aumn Ha TOKMCK BEPOATHOCTEN




C UCITI0JIb30BAHUCM JICPCBaA cnyqaﬁﬂoro
OIIbITa

[ToBTOpenue, 06001IEHNE, ) PaccenBanue JaHHBIX B UACIIOBBIX [ToBTOpATH U3yYEHHOE U BEICTPAaNBAaTh
CUCTEMAaTHU3aLs 3HAHUI MaccuBax. Onepanuu CHUCTEMY 3HAHHU.
HaJl MHO>KECTBAMH U COOBITHUSMH. Pemiars 3agaun Ha peicTaBiIeHUE
BepositTHOCTB CityuaiftHOTO Y ONIMCAHUE JIAHHBIX C TTIOMOIIBIO
coObITus. ClI0KEHUE U YMHOXKCHHE | HM3yYCHHBIX XapaKTCPUCTHK.
BEPOSITHOCTEH. Pemate 3a1aun ¢ npuMeHeHueM rpados.
JlepeBbs U m1ockue rpadul Pemate 3a1aun Ha HAXO0XKAEHUE
BEPOSITHOCTU CITy4YaHOTO COOBITHUS
10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA.
Pemrats 3agaun Ha HAXOXK/ICHHUE
BEPOSTHOCTEU O0BEAUHEHUS
U TIepeceyeHust COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM
rpagu4ecKux MpeacTaBIeHUN
OBIIEE KOJIMYECTBO 34
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yMHO)eHus. [ lepectanoBKM

u (akTopual.

Yucno coueTanuii v TpeyroJIbHUK
[Tackans. CBoucTBa uncen
coueranul. bunom HerotoHa.
Pemenue 3agau ¢ ucnonab30BaHUEM
KOMOMHATOPUKHU

Ha3Banue pasznena KomnuecTBo XapaKTepuCTUKa AEATEIBHOCTH
(TemnI) Kypca 9JacoB Ocrosroe conepate oOydJaronuxcs
[ToBTOpenme kypca 8 kinacca [IpencraBneHne naHHBIX. [ToBTOPSITH N3YyYEHHOE M BHICTPANBATh
OmnucarenpHast CTATUCTHKA. CUCTEMY 3HAHUHU.
Omneparu HaJ| COOBITUSIMU. Pemate 3a1aun Ha IpeicTaBlIeHNE
He3aBucumocTb COOBITHIA. U OIMCAaHWE JAaHHBIX.
HepeBbs u iockue rpad Pemate 3a1aun Ha HaXOXKIEHUE
BEPOSITHOCTEN 00bETMHEHUS
U TIEpECEUCHUS COOBITHI, B TOM UHCIIE
HE3aBUCUMBIX C UCIIOJIb30BAaHUEM
rpauIecKuX MpeICTaBICHUN U IepeBa
CIIy4alHOIO OMbITa
DneMeHThl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHTHS: KOMOMHATOPHOE

[IPaBUJIO YMHOXKEHUS, YIIOPSAOUYECHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, CoueTaHUE YUCIIO
coYeTaHu#, TpeyrojabHuK [lackans.
Pemrars 3a1aum Ha nepeuyunciaeHne
KOMOHMHALIUN, KOJTHMYECTBA AIIEMEHTAPHbBIX
cOOBITUH, HAXOXKICHUE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE

C UCIIOJIb30BAHUEM TPEYTOJIbHUKA




[Tackas.

Pemate 3ajaun Ha IpUMEHEHHUE YK CIIa
codeTaHui B ajireope (COKpalieHHoe
yMHOkeHue, 0nHoM HproToHa)

['eomeTpuyeckas
BEPOSATHOCTD

I'eomeTpuyeckast BEpOSATHOCTD.
Crny4daiiHblii BBIOOpP TOUKU

13 GUrypsl Ha IIOCKOCTH,

13 OTPE3Ka, U3 AyTU OKPYKHOCTH

OcBanBaTh MOHATHE TEOMETPUICCKOMN
BEPOSITHOCTH.

Pemate 3a1aun Ha HAXOXKICHHE
BEPOSTHOCTEH B OTIBITAX, TPEICTABUMBIX
KaK BBIOOp TOYEK U3 QPUTYPHI

Ha IUIOCKOCTH (MHOTOYTOJIbHUKA, KPYTa),
U3 OTPE3Ka WU AYTH OKPYKHOCTH,

U3 YHCIIOBOTO TIPOMEKYTKA

Hcnertanus bepuymm

HcnbiTanus. Ycenex u Heynayva.
Cepust UCIIBITaHHI A0 TIEPBOTO
ycnexa.

Cepus ucneitanuii bepnysm.
BeposiTHOCTH cOOBITHH B cEpUH
ucnslTanui bepHymm.
Crny4aiiHblii BBIOOpP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHATHUA: UCIIBITAHUE,
3JIEMEHTAPHOE COOBITUE B UCTIBITAHUU
(ycmex u HeyJaua), cepusi UCTIBITAHUM,
HACTYIUICHHUE TIEPBOTO ycrexa (Heyaaun),
cepus UCTIBITAaHUM bepHyIun.

Pematp 3agaum Ha HaxOXKIAEHUE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH 10 TIEPBOTO YCIEXA.
Pematp 3agaum Ha HaxOXKIAEHUE
BEPOSTHOCTEH COOBITHI

B CEpUU UCIIBITaHUM bepHyruy,

B TOM YHCJI€ C TOMOIIBIO ITU(PPOBBIX

pecypcoB




CrnyuaiiHasi BeTUYHMHA

CiyvaiiHas BelMuuHa

U pacCIpeaeIeHUEe BEPOATHOCTEN.
[Ipumepsl CirydallHbIX BEJIMYHUH.
Baxxnrpie pacipeeneHus — 4ucio
MONBITOK B CEPUU UCTIBITAHUIM

JI0 TIEPBOTO yCIeXa U YUCIIO
YCIEXOB B CEPUU UCIIBITAHUI
bepuymu (reomerpudeckoe

1 OMHOMHUAJILHOE PaCpe/ICIICHNS)

OcBauBarh NOHATHUA: CIIy4aliHAs
BEJIMYMHA, 3HAYCHUE CITyYalHOU
BEJINYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

N3y4dars, B TOM 4MCIIE€ C TOMOIIBIO
U(POBBIX PECYPCOB, U 0OCYKIATh
MPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CIIy4aliHBIX BEJIUYMH (B TOM YHUCJIE POCT
Y BEC YEJIOBEKA, YUCIEHHOCTh HACETICHUS],
CTOMMOCTbH TOBapOB U YCIIYT), CIIy4allHbIX
BEJINYWH, CBSI3AHHBIX C U3YYECHHBIMU
CIIy4allHBIMH ONBITAMU

YucnoBele XapaKTEPUCTUKHU
CIIy4ailHbIX BEJIUYHH

MartemMaTu4eckoe OKuI1aHnue
CIIy4alHOW BEJINYUHBL.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnoap30BaHus
MAaTeMaTH4YECKOT0 OKUIAHHUS.
Jlucriepcust 1 cTaHAapTHOE
OTKJIOHEHHE CIIy4alHO! BEJIUYMHBI.
CBolicTBa MAaTEMATUYECKOTO
0KUJAHUS U JUCIIEPCUMU.
MareMaTu4yeckoe 0KUJaHNe
U TUCTIEPCUS U3YYEHHBIX
pacnpeneacHumn

OcBauBaTh NOHATHS: MATEMATHYECKOE
0KUJIAaHHUE CIIyYAHON BEJIMYUHBI,
JTACTIEPCUA U CTAHJIAPTHOE OTKJIIOHEHUE
CIIy4aillHOW BEJTUYUHBI.

Pemate 3a1aun Ha BBIYHCIICHUE
MAaTEMATUYECKOTO OKUTAHUS

Y IUCTIEPCUU JTUCKPETHOU CIyYaUHOU
BEJIMYUHBI 110 33JaHHOMY
pacnpeneneHuto, B TOM YHCIIe 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM

Y JIOTEPESIMU.

3HAKOMHTBCS C MATEMAaTUYECKUM
0KUJAHUEM U JUCTIEPCUENA HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe




pacrpeaeneHus ClIy4alHOW BETUYHHbI
«YMCJIO YCIIEXOBY» B CEPUH UCTIBITAHUN
bepnyum

3aK0H OOJIBIIINX YHCE]T

HepagenctBo UeOblieBa. 3akoH
OOJIBIIINX YHCEII.
MaremaTn4ecKre OCHOBaHMS
U3MEPEHUS BEPOSITHOCTCH.

Ponb 1 3HaueHne 3aKoHa OOJIBIITHX
Yyuces B HayKe, B IPUPOIE

1 00IIIeCTBE, B TOM YHCJIE

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3yuaTp 4acToTy COOBITHA

B IOBTOPSIIOLIUXCS CITyYalHBIX OIBITaxX
KAK CIIy4alHYIO BEJINYNHY.
3HaAKOMUTHCS 3aKOHOM OOJIBIINUX YUCEN
KaK MaTEMaTUYECKUM BBIPA)KCHUE
CTaTUCTHYECKON YCTOWYHUBOCTH YaACTOT
Y CPEIHUX 3HAYECHUH.

Pewrate 3aaun Ha u3MepeHue
BEPOSITHOCTEN € MOMOILBIO YaCTOT.
OO6cyxaaTh poib 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBaHMHU YaCTOTHOTO METO/1a
U3MEPEHHUs BEPOSATHOCTEM, B PUPOJIE
U B 00111€CTBE

IToBTOpEeHue, 060061ICHNE,
cUcTeMaTHu3alysl 3HaHU!

BepositHOCTH CcitydaliHBIX
COOBITHH.

DneMEeHThl KOMOMHATOPUKH.
Cepus ucnbiTanuii bepaysm.
Ciy4aiiHble BEJIMUUHbI

U paclpeaeIeHUs.

HucoBble XapaKTEpPUCTUKU
CIIy4ailHbIX BEJIMYMH. 3aKOH
OOJBIINX YUCENT

[ToBTOpATH U3YyUEHHOE U BHICTPAUBaTh
CHUCTEMY 3HAHUM.

Pemate 3a1aun Ha HaAXOXKICHUE
BEPOSITHOCTEU B CEPUAX
HE3aBUCHUMBIX UCTIBITAHUH,

B TOM YMCJIE C IOMOILBIO
KOMOWHATOPHBIX ()aKTOB ¥ (POPMYII.
Pemars 3a1aun Ha onpeneneHue
CBOWCTB PACHPENEIICHNN,




Hax0XJICHUE MAaTeMaTHYECKHUX
0KUJaHUM U TUCTIEPCUI U3YUYEHHBIX
pacupeaeIcHui.

OO6cyx1ath poJib 3aKOHA OOJIBIINX YUCEI
B HayKe, B IPUPOJE U B OOLIECTBE

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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