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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wmaTtemaTuke s oOydarommxcs (-9 kimaccoB paspaboraHa Ha
ocHoe ®I'OC OOO. B mporpamMmMe MO MaTeMaTHKE YYTCHbl HUJEU U TOJIOKEHUS
KoHnunenmuu pa3Butusi MaTemMaTuueckoro oopaszosanus B Poccuiickoit @enepanumu.
[IpenmeToM MaTeMaTUKH SBISIOTCS (DyHIaMEHTaIbHBIE CTPYKTYpHl HAlIero MUpa —
IPOCTPAHCTBEHHBIC (OPMBI W  KOJMYCCTBCHHBIC OTHOMICHUS (OT  MPOCTEHINHX,
yCBaBaE€MbIX B HEMOCPEACTBEHHOM OIbBITE, 10 JOCTAaTOYHO CJIOXHBIX, HEOOXOIMMBIX
JUIA pa3BUTHs HAYYHBIX W MPHUKIAAHBIX HJei). MaTeMaTHuecKue 3HaHHs O0CCIICYMBAIOT
NOHMMAaHUE MPUHIMIIOB yCTPOWCTBA M  MCIOJB30BAHMS COBPEMEHHOM TEXHHKH,
BOCIIPUATHE W  HMHTEPIPETAIMIO  COLMAIBHOM, HKOHOMHYECKOW, TMOJUTUYECKOM
uH(OpMaIK, Jal0T BO3MOXKHOCTH BBINTONHATH PAcu€Thl W COCTABJIATH AJTOPUTMBI,
HaXOJUTh W TPUMEHATh (DOPMYIBI, BIAJAETh MPAKTHUYCCKUMHU MPHEMAMU TEOMETPHY ECKIX
U3MEPEHUH W TIOCTPOCHUM, YUTaTh HWHQPOPMAIIUIO, TMPEACTABICHHYI0 B BHIE TaOJHII,
auarpaMM U rpaduKoOB, OJKUTb B  YCJIOBHUSIX HEONPEACIEHHOCTH U  IOHUMATH
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITHIA.

N3yduenne marematukd GOpMUpPYET Yy OOydYalOIIMXCSd MaTEMaTHUYeCKHl  CTUITh
MBIIUICHUS, TPOSBISAIONINICS B OMNPENCIEHHBIX YMCTBEHHBIX HaBbikax. OOydarommecs
OCBaMBAIOT TaKWe NPHEMBI W METOAbl MBINUICHHS, KaK WHAYKIHS ¥ JACTYKIIHS,
00001IIeHNe W KOHKPETH3allWsl, aHallu3 W CHUHTE3, KJIacCH(pUKAIMs W CHCTEMaTH3aIlus,
abctparupoBanve W aHajorus. OOBEKTHl MaTEMaTHYCCKUX YMO3AKITIOUCHHH, MpaBUja UX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXAaHW3M JIOTHYECKUX ITOCTPOSHUH, CIOCOOCTBYIOT
BbIPa0OTKE yMeHHs (POpPMyIMpOBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYXKICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIUICHHE. V3ydueHne wmartemaTuku oOecreunBacT
dbopMUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS W BOCIUTAHUE YMEHUU
JNEHCTBOBAaTh, 10  3aJlaHHBIM  aJTOPUTMaM,  COBEPIICHCTBOBaTh  W3BECTHBIC |
KOHCTPYHPOBaTh HOBBIC. B mporiecce pemnenns 3a1a4 — OCHOBOW y4eOHON JEeATeTLHOCTH Ha
YpOKax MaTeMaTHKH — DPa3BUBAIOTCS TBOPYECKAs W TMPUKIAAHAS CTOPOHBI MBIIIICHUS.
OOydyeHne MareMaThke Ja€T BO3MOXKHOCTh pa3BHBaTh Yy OOYYAIOIMIUXCS TOYHYIO,
palMoHabHYI0 W WH()OPMATUBHYIO pedyb, yYMEHHE OTOMpaTh HaubOJee MMOIXOSAIINE
SI3BIKOBBIC, CHMBOJMYECKHE, Tpaduyeckue CpeACTBa JI BBIPAKEHUS CYXKICHUU U
HATJIATHOTO MX MPEICTABICHHUS.

[Ipy wW3ydeHHMM MAaTEMAaTHKU OCYIIECTBIIICTCS 00IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JICUCTBUTEIHLHOCTH, TIPEICTABICHUSIMH O MPEAMETE U METOJaX MATEMAaTHKH, UX
OTJIMYUU OT METOJIOB JIPYTHX €CTECTBEHHBIX W T'YMaHUTApHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHUsT MaTeMaTUKH  JUIsl  pelIeHWsT HaydyHbIX W TIPUKJIAJHBIX  3a/ad.



[TpuopureTHbIMU LEIIMM OOy4eHHMs MaTeMaTuke B 7—9 Kiaccax sIBISIOTCS:
(GopMupoBaHUE WEHTPAJIBHBIX MaTEMaTHYECKUX TOHITUH (YUCIIO, BEIMYHHA,
reomeTpudeckas (Qurypa, MnepeMeHHasl, BEpPOATHOCTb, (DYHKIUS), OOECIIEUMBAIOLINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MATEMAaTHYECKOT0 00pa30oBaHus 00 yJarOIINXCS;
MOJBEJCHHE OOYyJarOMMXCS Ha JOCTYIHOM [UIsi HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTUKHA U OKPYKAOIIEr0 MUpa, TOHMMAaHUE MATEMATHKU KaK 4acCTH
o011el KyJIbTypbl 4YEJIOBEUECTBA,
pa3BUTHE  UHTEJUIEKTYaJbHBIX U TBOPYECKHX  CIIOCOOHOCTEH  OOywarommxcs,
IIO3HABATEIbHON AKTUBHOCTH, MCCIIEOBATEILCKUX YMEHHM, KPUTUYHOCTH MBIIUICHHUS],
WHTEpeCa K U3YYCHUIO MAaTEMATUKUY;
¢opmupoBaHue  (PYHKIMOHAIBHON MaTeMaTHUYECKON IPAMOTHOCTH:  YMEHUSA
pacno3HaBaTh MPOSIBICHHUS MAaTEMaTHYECKUX TMOHATHUNA, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEalbHbIX >KM3HEHHBIX CUTYallUsX U NPU H3YYEHUM IPYTUX Y4EOHBIX IMPEIMETOB,
OpPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QOpMyIHpoBaTh HUX Ha S3bIKE
MaTeMaTUKM W CO3JaBaTh MAaTEMaTU4YECKHE MOJEIH, IPUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKUd anmapar Juidl pElIeHHs MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIECHUBATH ITOJYYEHHBIE PE3YIIBTATHI.

OCHOBHBIC TMHUH COJIEP>KAaHUSI MPOTrpaMMBbI 10 MaTteMaTHke B 5—9 kiaccax: «Yucna u
BBIUUCIICHUS», «AnreOpa»  («AnreOpandeckue  BhIpOKEHUSN», «YpPaBHCHHS W
HEepaBeHCTBaY), «DyHkmmy», «I"eomerpus» («I"eomerpuueckue GUrypsl U UX CBOMCTBaY,
«M3MepeHne TeOMETPUYECKUX BEIMUYUH»), «BeposTHOCT, M cTaTUCTHKA». JlaHHBIC
JVHUM Pa3BUBAIOTCS IMapajljIesIbHO, KaXJas B COOTBETCTBHHM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCHUMO OJHA OT IPYTOM, & B TECHOM KOHTAKTE ¥ B3aUMOJCHCTBHM.
CopepxaHue mporpaMMbl MO MaTeMaTHKE, paclpelen€éHHOe MO rojaM oOOydeHHs,
CTPYKTYPHUPOBAHO TakuM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHUMIHUAIBHBIM
BompocaM  oOydaromuecss — oOpaljainch  HEOAHOKPATHO,  4YTOOBI  OBJIAJICHUE
MAaTeMaTUYECKUMU TOHATUSAMHM M HAaBBIKAMH OCYIIECTBIBUIOCH IOCIEAOBATENBHO U
NOCTYNATeIbHO, C COOJIOACHHEM TNPUHIMUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0O CHUCTEMY MaTeMaTHUYECKUX IMPEICTaBICHUN o00ydaromuxcs,
pacumpss U yriayosss e€, o0pa3ys MpOYHbIe MHOXKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO mMarematuka sBIsieTCS 0Os3aTENbHBIM YYEOHBIM
IpeIMETOM Ha YpPOBHE OCHOBHOro obOmero oOpasoBanus. I[Iporpammoit 1o
MaTeMaThKe  BBOAMTCS  CaMOCTOSITEIbHBIM  y4eOHbIH Kypc «BepodaTHOCTh U
cTaTUCTHKa». B 7 kiacce maTemMaTHKa HM3ydaeTcsi B paMKax KypcoB «AnreOpay,
«T'eometpusi», «BepositHocTh u cratuctukay. B 8-9 kimaccax Maremaruka
TPAJIUIIMOHHO H3Yy4aeTcs B paMKax CIEAYIOLUX KypcoB: — «Anrebpa» (BKIOYas
AJIIEMEHTBI CTATUCTUKU U TEOPUU BEpOSITHOCTEH) U «l'eomeTpusi».

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJII HW3YYEHHS MaTEeMaTHKH Ha YpPOBHE
OCHOBHOro o00mero oOpasoBanus B 7 kiacce — 204 daca (6 wacoB B Hezmenmo), B 8
kiacce — 204 yaca (6 yacoB B Hemenmo), B 9 kiacce — 204 vaca (6 yacoB B HeZeIo).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydeHne MareMaTHKU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs HAaIpaBJICHO Ha
JOCTHKEHHE OO0YyJaroIMMUCS JIMYHOCTHBIX, METAalpEeIMETHBIX M HPEAMETHBIX
00pa30BaTENbHBIX PE3YyIbTATOB OCBOCHUS yIEOHOTO MpEaMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yJabTaTbl  OCBOEHUS  MpPOrpaMMbl MO  MaTEMaTHUKE
XapaKTEepU3YIOTCS:

1) maTpuoTHYecKoe BOCTIUTAHHE:

MPOSIBIICHUEM MHTEpeca K IMPOUUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTHKH,
LIECHHOCTHBIM OTHOIIICHUEM K JOCTHMKEHUSM POCCHMCKMX MAaTEMAaTUKOB U POCCUHCKOMN
MAaTEMAaTHYECKOW IIKOJbI, K HWCIOJb30BAHUIO ATUX JOCTMKEHUW B JIPYTMX HAyKax W
NPUKJIAJHBIX cepax;

2) rpaaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEW Tpa)KIaHWHA U peaju3allid ero Ipas,
MpE/ICTaBIIEHUEM O MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYD, ABJICHUH, IPOLIEAYP TPAXKTAaHCKOTO 00IIeCTBa (HAIpUMED, BEIOOPHI, OMTPOCHI),
TOTOBHOCTBIO K OOCYXJEHUIO STHUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHUEM JIOCTMIKEHMM HayKd, OCO3HAaHHMEM BaXXHOCTH MOPATbHO-ITUUYECKUX
MPUHLIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIMTAHUE!

YCTaHOBKOU HAa AKTUBHOE€ Yy4YaCTH€ B PEIICHUM MPAKTUYECKUX  3aaad
MaTeMaTUYeCKOM  HAMpaBI€HHOCTH, OCO3HAHMEM  BaXXHOCTU  MATEMAaTHYECKOIO
o0pa3oBaHus Ha NPOTHKEHUM BCEM JKU3HM JJIA YCHEIHOW MPOQEeCCHOHATHLHOM
JEATCIbHOCTA M PAa3BUTHEM HEOOXOJIWMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHJUBHUAYAJIbHOW TPACKTOPUU OOpA30BaHUS M IKU3HEHHBIX IIJIAHOB
C Y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCITUTAHHUE:

CIOCOOHOCTBIO K  OMOIMOHAJBHOMY W  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, pEIICHHH, pPacCy)KICHUH, YMEHHIO BHIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 TIO3HAHMS

OpHEHTAIMel B ICITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyIHBIX MTPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBEKa, MPHPOALI M  OOIIECTBa,
MOHUMaHHEM MaTEMAaTHYECKON HAYKU Kak c(ephbl YeI0BCUECKOM JAeITeIbHOCTH, ITAIlOB
eé pasBUTHS W 3HAYUMOCTH U1 Pa3BUTHSA I[MBHIM3AIMM, OBJIaJCHHEM S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTypol KaK CpEACTBOM IIO3HAHUS MHUPA,



OBJIaACHHUEM HpOCTCﬁH.IPIMI’I HaBbIKaMH HCCHe,ZIOBaTeJILCKOﬁ JCATCIBbHOCTH,

6) pusnueckoe BocnuTaHue, (opMuUpoBaHHE  KYJIbTYPbl  310pPOBb U
IMOLMOHATIBLHOI0 0JIArONOJIyYHsi:

TOTOBHOCTBIO IPUMEHATH MATEMAaTUYECKHE 3HAHMS B MHTEPECaX CBOEro 3/10pOBbs,
BEJICHUST 3/I0pOBOr0 00pasa >XKuW3HM (370pOBOE MUTAHWE, COANAHCHUPOBAHHBIA PEXKUM
3aHATUN U OTABIXA, pEryisipHas (U3NYECKasi aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HABBIKA
pediekcun, MPU3HAHUEM CBOEr0 IpaBa HAa OIIMOKY W TaKOro >Ke IMpaBa JAPYroro
YEJIOBEKA;

7) 3K0JIOTHYECKOe BOCITUTAHNE!

OpUEHTAallMell Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWUW IJIs pElIeHUs 3a7ad B
00J1aCTH COXPAHHOCTU OKPYXKAIOIIEH Cpefibl, TJIaHUPOBAHUS MTOCTYIKOB U OLICHKUA HX
BO3MOXXHBIX TOCIEACTBUI [JIl OKPYKAIOIIEW Cpeabl, OCO3HAaHUEM TJ100aJbHOrO
XapakTepa IKOJIOTUUECKUX POOJIEM U MyTeH UX pelIeHus;

8) amanTanusi K M3MEHSIOLIUMCS YCJIOBHSIM COMHATBHOI ¥ MPUPOTHOM CPe/IbI:
TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, MOBBIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYIO0 IEATEIIbHOCTb, B TOM YMCIIE YMEHHUE
YYUTBCA y JPYTUX JIOACH, MpUOOpETaTh B COBMECTHOM JESATENHHOCTU HOBBIE 3HAHMS,
HABBIKA U KOMIIETCHIIUN U3 OIbITA JPYrUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHHi, B TOM 4Yucie (HOpMYIHPOBATH UJIEH,
MOHSATHS, TUIIOTE3bl 00 OOBEKTaX W SIBICHHUSX, B TOM YHUCJIE PAHEE HE HM3BECTHBIX,
OCO3HaBaTh Ne(MUIUTHI COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEH, IJIAaHHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHUTYallMlO, BOCHPUHHUMATHh CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIONINNA KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIC PEIICHHUS
U JeicTBUS, GOPMYITMPOBATH U OIICHUBATH PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT.

METAITPEAMETHBIE PE3YJIBTATDI

B pesynbTaTe ocBoeHHs mporpaMMbl MO MaT€MaTUKE Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanus y oOywaromerocs OynyT chOpMHUPOBAaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU TO3HABATEIBHBIMU JEHCTBUSIMU,
VHUBEPCAIbHBIMA ~ KOMMYHHKATUBHBIMH  JCHCTBUSMH W YHUBEPCAIbLHBIMHU
PETYIATUBHBIMU JACHUCTBUSMU.

ITo3HaBaTe/ibHBIC YHUBEPCAJIbHBbIE YUeOHBbIE 1eCTBUS

ba3oBble Joruyeckue JeMcTBUSA:

BBIABIIATDH N XapaKTCpU30BaATb CYIICCTBCHHLIC IIPU3HAKKM MAaTCMATHUUYCCKUX
O00BEKTOB, TOHSATUH, OTHOUICHUN MEXKIY MOHSATHUAMH, (POPMYJIUPOBATH OIMPEICICHHUS
HOHHTHﬁ, YCTaHABJINBATb CYIHGCTBGHHBIﬁ IIPpHU3HAaK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBAaHHUA
JJIA O606H.ICHI/I${ N CpaBHCHM:, KPUTCPHUH IIPOBOAUMOIO aHaJmn3a,

BOCIIPUHUMATh, (DOPMYIHPOBATh U MPEOOPA30BHIBAThH CY)KICHUS: YTBEPAUTEIIbHBIC U
OTPULATCIIbHBIC, CANHUYHBIC, YACTHBIC U O6IHI/IG, YCJ'IOBHBIC;

BBISIBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTUBOPEUMS B
dakTax, JaHHBIX, HAONIOJACHUSAX W YTBEPXKICHUSX, TMpejaratb KpUTEPUU



JUIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEW M IPOTUBOPEUYUH;

JIeNaTh BBIBOJIbI C UCIIOIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIYEHUN, YMO3AKIIOUECHHUI IO aHAJIOTHH;

pa30ouparb J0Ka3aTeIbCTBA MATEMAaTHYECKUX  YTBEpXKICHHH  (TpsAMbie |
OT TPOTUBHOIO), TMPOBOJIUTH CAMOCTOSATEIBHO  HECIIOKHBIE  JOKa3aTelbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTpAaHBaTh AapryMEHTAIMIO, MPUBOAUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOUpATh CHOCOO pereHusl y4deOHOW 3amadyr  (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BIOMpaTh Hanbosiee MOAXOAAIIUN C Y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KPUTCPHUECB).

Ba3oBble ncciieqoBarebcKue 1eHCTBHS .

HCIIOJIb30BaTh BOIIPOCKI KaK HCCJICIOBATEIIbCKUNA WHCTPYMEHT IIO3HAHMS,
(bopMyIHpPOBaTh BOMPOCH], (PUKCHPYIOIIUE MPOTHBOPEUHE, MPOOIEMY, CaMOCTOSATEIHHO
YCTaHABJIMBATh MCKOMOE WM JaHHOE, (POPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIIMI0, MHEHHE,

MPOBOAUTE IO CaMOCTOSATEILHO COCTaBICHHOMY TIUIAHY HECJOKHBIH SKCIEPHMEHT,
HEOO0JIBIIIOE UCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEN MAaTeMaTUYECKOr0 OO0BEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;

caMOCTOSITEIbHO  (hOpMYNIUpOBaTH  O00OOIIEHHMS YW BBIBOABI MO  pe3yJbTaram
MPOBEIEHHOTO HAOJIOICHUS, HWCCIICOBAHMS, OIEHUBATH JOCTOBEPHOCTH ITOYICHHBIX
pe3yabTaToOB, BEIBOJOB U 0000IICHHUI;

MIPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE TIpollecca, a TaKXKe BBIIIBUTATh
MIPEATIOI0XKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmei:

BBISIBJISITH HEJIOCTAaTOYHOCTh U W3OBITOYHOCTh  MH(MOpPMALIMM,  JIaHHBIX,
HEOOXOAUMBIX JJIsl PEIICHUs 3a/1auH;
BBIOMPATH, AHAJIM3UPOBATH,  CUCTEMATU3UPOBAaTb U  HUHTEPHPETUPOBATH

UH(}OpMAaIMIO pa3IMYHbIX BUAOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (HOpMy MpeAcTaBlIeHUs HHPOPMALMU W WLTIOCTPUPOBATH PEIIAEMbIC
3aJla4yl CXeMaMH, JuarpaMMaMu, MHOM TpaduKoil U UX KOMOMHALIMSIMU,

OLIEHMBATh HAA&KHOCTh MH(GOPMALIMU 110 KPUTEPUSIM, MPEAJIOKEHHBIM yYUTENIeM WIH
c(hOpMYyJIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHUKaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIC 1eHCTBUS:

BOCIIPMHUMATb H Q)OpMYHI/IpOBaTB CYyXKJIACHHUA B COOTBCTCTBHH C YCIIOBUAMH H
OeJsiMHU 06IHGHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpAKaTb CBOK TOYKY 3PCHHA B YCTHBIX
N MIMCBMCHHBIX TCKCTAX, AABAThb ITOACHCHU: IO XOAY pCIICHUA 3a1a49, KOMMCHTHUPOBATDH
IIOJIy4YECHHBIN PEe3yJIbTarT;

B Xole OOCYyXIeHHUs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBl,
npo0ieMbl, pelacMoi 3a/add, BbICKA3bIBaTh WJEH, HALICJICHHbIE HA IMOMCK pPELICHUs,
CONOCTABJIATh CBOM CYXKACHUA C CYXKACHUSAMHM JAPYTHUX YYAaCTHHUKOB JMajora,
0OHapyKUBaTh pa3lIMuue M CXOJICTBO MO3UIMH, B KOPPEKTHON popme GpopMynupoBaTh
pa3HOrjacus, CBOU BO3PAXKEHUS;



NpEACTaBISATh  PE3YJbTaThl  PEIIEHUs  3aJayd, OSKCIEPUMEHTa,  HUCCIEIO0BaHUS,
MPOEKTa, CaMOCTOATENbHO BBIOMpaTh (OpMAT BBICTYIUIEHHUS € Y4ETOM 3aaay
MPEe3eHTAIlMU U OCOOCHHOCTEN ayIUTOPUH;

MOHUMATh U UCTIOIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUIYaJIbHON pabOThI IPH
penieHnr yueOHbIX MaTEMAaTUUECKUX 33]1ay;

MPUHUMATh 1[eJlb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM palOThI, pacOpeesiaTh BUIIBI Pa0dOT, JOrOBAPUBATHCSA, OOCYKIATh MPOIIECC
U pe3yabTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCYXIeHUs, OOMEH MHCHHSIMH,
MO3rOBBIE ITYPMbI U JIPYTHUE), BBHIIOIHITH CBOIO YacTh PA0OTHI M KOOPIUHHPOBATH CBOU
JEUCTBUS C APYTMMH WICHaMH KOMAaHJIbI, OIICHUBATh KAYECTBO CBOETO BKJIaJla B OOIIHIA
MPOIYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHBIC YyHUBEpPCAJIbHbIEC YUeOHbIE J1eiiCTBUA

Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, aJITOPHTM peIIeHHWs 3a1aud (WIM ero 4YacTh),
BBIOMpATh CMoco0 pemieHusT ¢ Y4Y4ETOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTUPOBATh BAapHAHTHI PELICHUN C Y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb:

BJAJIETh CHOCO0AMHU CAaMOIIPOBEPKH, CAMOKOHTPOJS MpoLecca U pe3yibTaTa
peLIeHNs] MaTEMaTUYECKOM 3a7auH;

NPEIBUIECTh TPYOHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHHH 3a/ayH,
BHOCUTb KOPPEKTUBBI B JAESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HaWIEHHBIX
OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHE pe3yjbTaTa JEITEIBHOCTH IOCTAaBJICHHOW LEIH U
YCIOBUSIM, OOBACHATH NPUYUHBI JOCTHXKEHUS WM HEIOCTHKEHMS LEeIH, HaXOIWUTh
OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

B crpykrype mnporpammbl y4deOHOro kypca «Anredpa» i OCHOBHOI'O OOIIEro
o0pa30oBaHUsT OCHOBHOE€ MECTO 3aHUMAIOT COJAEPKATEIbHO-METOJUYECKUE JIMHUH!
«Yucna u BBIYUCICHUSNY, «ANTeOpanyecKkrue BhIPaXKEHU», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxpas W3 3TUX COAEPKATEIBHO-METOJUYECKUX JIMHUM Pa3BUBACTCS
Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOAECHCTBYS C JAPYTHMMU €r0 JIMHUSIMH.
B xozne uzyuenus y4eOHOro Kypca o0ydaromuMcs MPUXOJIUTCS JIOTUYECKH PacCyKIaTh,
UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3TUM B Tporpammy
y4eOHOro Kypca «Auredpa» BKIIIOUEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABIICHHBIC
BO BCEX OCHOBHBIX pazjefiax MaTeMaTH4YecKoro oOpa3oBaHUsS M CIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYalOIMMHUCA OCHOB YHUBEPCAJIBHOTO  MAaTeMaTHYECKOro  si3bIKa.
ConepkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBIsieTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUA «YuCaa W BBIYUCICHUS» CIYKUT OCHOBOM JUIA JTAJIbHEHIIETO
W3y4YEHUsI MAaTEeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Yy OOYYAIOIMIUXCA JIOTUYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TOJB30BaThCA aJTOpPUTMaMHU, a TaKxkKe

MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX Il TMOBCEAHEBHOM >KU3HHU.
Pa3Butre MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsI CBA3aHO
C palMOHAIILHBIMM U HUPPALMOHAIBHBIMU YHCJIaMH, (OPMUPOBAHUEM MPEIACTABICHUN
O JICUCTBUTEIHOM YMCJE. 3aBEPIICHUE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO
K cpeHeMy 00111eMy 00pa30BaHMUIO.

CormacHo y4yeOHOMY IIaHy B /-9 Kiaccax HW3ydaercs y4eOHBIM Kypc «Anrebpay,
KOTOPBIA BKJIIOYAET CJEAYIOLIMEe OCHOBHBIE paslielibl cojepxkanus: «Yucma
BBIYHCIICHUSD», «Anredpanueckue BbIpAXKEHUS», «YPaBHEHUS U HEPaBEHCTBaAY,

«DYHKIIUW.

OOmiee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX JIJIi  M3Y4EeHHsT Y4eOHOro Kypca
«Anrebpa», B 7 kimacce — 102 gaca (3 waca B Hememo), B 8 kimacce — 136 yaco (4
Jaca B HEZIEJII0, BKJIFOYast OJIMH Yac Ha Kypc «BeposSTHOCTh M CTaTUCTHKA»), B 9 Kilacce —
136 vacoB (4 vaca B HEJICJIO, BKJIOUYAs OJMH Yac Ha Kypc « BEpOsATHOCTh U CTATUCTHKAY).

COILEPKAHUE OBYUYEHUA

7 KIIACC

Yuciia 1 BBIYUCTCHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIE, MEPEXOA OT OJHOM (popMbl 3amucu Jpodel K
npyroi. IloHATHE palMOHAIBHOTO 4YHUCHA, 3allCh, CPAaBHEHHUE, YIOPSJIOYMBAHHE
pallMOHAIBHBIX 4YHUCEN. ApupMeTHUecKHe JEHCTBUS C pallOHAJIbHBIMU YHCIIAMHU.
Pemenue 3a1a4 u3 peaabHOM MPAKTUKU HA YaCTH, HA JPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3aTeJleM:. OIpejAesieHne, Mpeodpa3oBaHue

BBIPQ)KCHUII Ha OCHOBE OMpEENeHUs, 3amuch OONbIIUX uucen. [IpoueHThl, 3amuch
IPOLEHTOB B BHJIE IpoOM W JIpoOM B BHJAE NPOLEHTOB. Tpu OCHOBHBIE 3ajaud Ha
IIPOLIEHTBI, pELIEHUE 3a/1a4 U3 PEAIBHOU MPAKTUKH.

[IpumeHeHne NpHU3HAKOB JEIUMOCTH, Pa3l0KEHHE Ha MHOMXUTEIH HATYPAJIbHBIX



YUCEll.
PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE MpsiMasi U 00paTHask MPOMOPLIMOHATLHOCTH.
AJiredpanvecKue BbIpasKeHHs

[lepemenHble, YHCIOBOE 3HAYCHUE BBIpAXKEHUS C TMepeMeHHou. JlomycTumbie
3HauYeHUsS TepeMeHHbIX. [IpencraBiieHrne 3aBUCHMOCTH MEXKIY BEJIMYUHAMH B BUJEC
dbopmynbl. Beruucnenuss mo dopmynam. IlpeoOpasoBaHne OYKBEHHBIX BBIPXKECHUH,
TOXKJIECTBEHHO pPaBHbIC BBIPAKEHMUsI, MpaBUja MpeoOpa3oBaHUs CyMM U MPOU3BEICHUH,
IpaBuJIa PACKPBITUSI CKOOOK U NMPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATypaJIbHBIM ITOKA3ATEIIEM.

OpHounensl ©  MHOrouwieHsl. CreneHb MHorowieHa. CrokeHue, BBbIYUTAHUE,
YMHOXEHUE MHOroujieHOB. Dopmyiibl COKpalIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U
KBajJpaT pa3HocTH. opMyrna pa3sHOCTH KBaapaToB. PasioXeHWe MHOTOWICHOB
Ha MHOXXHTEJIN.

YpaBHeHUsS U HEPABEHCTBA

YpaBHeHue, KOpEHb YypaBHEHHs, IIpaBWia MmpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YHCIIO KOpPHEW JIMHEMHOTO YPaBHEHMS,
pelieHre JIMHEWHBIX YypaBHEHUU. COCTaBI€HUME YpPaBHEHUM 110 YCJIOBUIO 3aJIayu.
Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIBIO YPABHEHHM.

JluneitHoe ypaBHeHHE C JByMs IHepeMeHHbIMM H ero rpaduk. Cucrema AByX
JMHENHBIX YPaBHEHUI C ABYMs NEepEeMEHHbIMU. Pemenue cucteM ypaBHEHH criocoOOM
NOACTAaHOBKH. [Iprmepsl permenns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPaBHEHHI.

DOyHKUNHA

Koopaunara Touku Ha npsamont. HucinoBble npoMexXyTKH. PaccTosiHue Mexay IByms
TOYKaMH KOOPJIAWHATHOU MPSAMO.

[TpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. AGcircca u opJiuHaTa TOYKU Ha
KOOpJAUHATHOW miiockocTh. Ilpumepsl rpadukoB, 3amaHHblX Qopmynamu. YUrteHue
rpadukoB peasibHbIX 3aBUcUMocTed. [lonstue pynkuuu. I'paduk Pynkuuu. CpoiicTBa
bynkmii. Jlunevinas ¢ynkuus, e€ rpadux. ['padux dynkuum y = |x|. ['padugeckoe
pELICHUE TUHEUHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPABHEHHUM.

8 KJIACC

Yucaa 1 BBIYMCICHUS

KBaapatseiii kopeHb u3 uyucia. [loHarue o0 wupparmoHanbHOM uwuciie. JlecsaTuuHbIe
NpUOIMKEHUST WppallMOHANBHBIX uncell. CBoicTBa apuMETHUUECKHX KBaJAPATHBIX
KOpHEH M UX MPUMEHEHHE K MPeoOpPa30BaHUIO YMCIIOBBIX BBIPAKCHUN M BBIYUCIICHUSIM.
JlencTBUTENBHBIC YUCIIA.

Crenens ¢ LenbIM TTOKa3aTeseM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJiredpanveckue BbIPasKeHHs

KBagparHslil TpEXUIIEH, pa3i0KEHHE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.
Anrebpanueckast Jpods. OCHOBHOE CBOMCTBO anredpanueckoil qpoou. CioxeHue,
BBIUNTAaHUE, YMHOXKEHHUE, JIeJICHNE allreOpanuecKux Jpooei. ParioHanbHble BEIpaXEHUS U
UX MpeoOpa3oBaHHUE.

YpaBHeHHs U HEPABEHCTBA



KBagpatHoe ypaBHeHue, QopMmyiaa KOpHEH KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemienne ypaBHEHMH, CBOIAIIMXCA K JIMHEMHBIM M KBaapaTHbIM. [Ipoctenmme
TPOOHO-paITMOHAIBHBIC YPABHCHHSI.

['padmueckass uHTEpHpeTanus ypaBHEHUH ¢ JABYMsS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUU C IBYMs ITEpEMEHHBIMU. [IpuMepsl pelieHuss CUCTEM HEJMHENHBIX
YPaBHEHMM C IBYyMs IEPEMEHHBIMU.

Pemmenne TekCcTOBBIX 33/1a4 anreOpaniyeckuM CIioCOOOM.

UucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OIHOM NEPEMEHHOM.
PaBHOCHIBHOCTH HEpaBeHCTB. JIMHEIHBIE HEpaBEHCTBA ¢ OAHOW MepeMeHHON. CHCTeMbl
JIMHEUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUMHA

[Monsarue dynkmuu. OOIacTh ompefeNeHUs U MHOXKECTBO 3HAYCHUN (DYHKITHH.
CrnocoObI 3a1anus () yHKIUH.

I'padux pynkunu. Urenune cBoiicTB pyHKIMU 1o e€ rpaduxy. Ilpumepsl rpadukos

(G YHKIIMI, OTpaXkaroluX pealbHbIE MPOLIECCHI.

DyYHKIMH, ONMKMCHIBAIOIINE IPAMYIO U 00paTHYIO MPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X
rpaduxn. Oynxmun y = X2,y = x%, y =vx, y=|X|. I'paduueckoe penenue ypaBHeHuil 1
CHCTEM YpPaBHEHHM.

9 KJIACC

Yucsia 1 BIYMCICHUSA

PannonanpHbple 4YHCIA, UWppallMOHANIbHBIE YHCJA, KOHEYHbIE U OECKOHEYHbBIC
JeCATUYHbIC JIpoOr. MHOXKECTBO JEHUCTBUTENBHBIX YHCEN, JIEUCTBUTEIbHbIC YHCA KaK
OCCKOHEYHbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY
MHOKECTBOM JIEMCTBUTEBHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apu(METUUECKUE TCHCTBUS c
JIEVUCTBUTEILHBIMH YU CJIAMH.

Pazmepsl 00bEKTOB OKPYKAIOIIET0 MUPA, NITUTEIHLHOCTD MPOIIECCOB B OKPYIKAIOIIEM
mupe. [lpubmkéHHOE 3HAYEHHE BEIWYMHBI, TOYHOCTH NpuOmmkenus. OKpyrieHue
YHCEII. [Tpukuaka 151 OIICHKA pe3yJIbTaTOB BBIYMCIICHUH.



YpaBHeHHs U HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienue ypaBHeHU, CBOAAIIMXCA K TMHEHHBbIM. KBaapaTHoe
ypaBHEHUE. PellleHWe ypaBHEHMH, CBOIAIIMXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. IIpuMmepsl pemieHHsT ypaBHEHMM TpPETbEW U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTENH.
Pemenne npoOHO-parinoHaIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3a7ay
areOpanyecKuM METOOM.

VYpaBHeHue C JByMs TNEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM AByX
JMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHUN, OTHO

U3 KOTOPBIX JIMHEWHOE, a Apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTarus
CHCTEMBI YPABHEHHUI C IByMs IEPEMEHHBIMU.

Petienre TeKCTOBBIX 3a/1au anreOpanyeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucreMm
JMHENHBIX HEPABEHCTB C OJIHOM nepeMeHHor. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VHTEPIPETALMs] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKIMHA
KBagparuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapadomna, koopuHATH BEPIIMHBI
napaboJibl, 0Cb CAMMETPUU MapadoIbl.

I'papuxu ynkumii: y= £x, y= #x+b, y = o yé—- x3,y = x, y=|x|, mux

CBOMCTBA.

YuciioBbIe OCTE10BATEIBHOCTH M MPOrPecCUuu

[lonsiTne YUCJIOBOM  TMOCJIEOBATEIILHOCTH.  3aJaHHE  IMOCJIEI0BATEILHOCTU
peKyppeHTHOI dopmyo u Gpopmysoit N-ro ujieHa.

Apudmernueckass MU reoMeTrpuueckas mporpeccud. @Dopmynsl N-ro  YieHa
apu(pMETHIECKON U TEOMETPUUYECKOM MPOTPECCrid, CyMMBI MEPBLIX N YJICHOB.
N300paxkenne 4ieHOB apu(PMETHUECKON U TEOMETPUIECKOM MPOTPecCuii TOUKaMu Ha
KOOPIAMHATHOM IUIOCKOCTU. JIMHENMHBIM M SKCHOHEHUHAIBbHBIA pOCT. CIIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonity oOydenus B 7 kjacce 00ydaromuiics MOIYIUT CICIYIONTUE TPEAMETHBIC
pe3yJIbTaTHI:

Yuciia ¥ BBIYUCICHUSA

BrinonHaTh, couerast yCTHbIC U TUCbMEHHBIE TPUEMBI, apU(PMETUUECKUE TCUCTBUS
C palMOHAIbHBIMH YHCJIAMH.

HaxonuTth 3Ha4eHUS YMCIOBBIX BBIPAKEHUHN, TPUMEHSATH PA3HOOOpa3HBIEC CTIOCOOBI
U MPUEMBI BBIYUCIICHUS 3HAYEHUI JPOOHBIX BBIPAXKEHUMN, COAEPKAUX OObIKHOBEHHbBIE
U JICCSITUYHbIE APOOH.



[lepexoquTes OT OXHOM (OpMBI 3amucy 4YHcel K Jpyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUIHYIO APOOH).

CpaBHUBATH U YIIOPSAAOUYMBATH PAlMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATE NPUKUAKY W OLEHKY pEe3yJbTaTa BBIYHMCICHHWM, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHUU. DBBINOMHATE JEHUCTBUS CO CTENEHSAMH C HaTypaJbHBIMHU
ITOKA3aTEIISIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, DPA3JIOKCHUE Ha MHOXKUTEIU HATypPAIbHBIX
YU CelL.

Pemlate NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIECHUEM
BEJIMYMH, IPONOPLUHOHAIBHOCTBIO  BEJIIMYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yJbTaThl PELICHUsA 3aJad C y4ETOM OIPAHUYECHMM, CBS3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHHOJOTHUIO U CHUMBOJIUKY, IPUMEHATh €€ B
IpoLIecCe OCBOEHUS yueOHOro MaTepHalia.

Haxonuth 3HayeHUsT OYKBEHHBIX BBIPOKEHUNW TpU 3aJaHHBIX 3HAYCHUIX
IIEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS B MHOTOWIEH HPHUBEICHUEM
NOJI00HBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHNE OTHOUYIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJICH,
IPUMEHSTH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3IOKEHUE MHOTOWIEHOB HA MHOXKUTEIIN C TIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOXHTENs, TPYNIUPOBKU ClaraeMblX, MPUMEHEHUs (Qopmyl
COKpPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpazoBaHUSI MHOTOUJIEHOB JJISi PELICHUs Pa3IUYHbIX 3a7ad M3
MaTE€MaTUKH, CMEXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEM C HATYPAJIbHBIMU I[IOKA3aTEIsIMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, IPHUMEHSS NpaBHiIa
IIepexoia OT MCXOAHOI0 YPaBHEHMUS K paBHOCWIbHOMY eMy. [IpoBepsTs, ABIseTCSA JH
YUCIIO KOPHEM YPaBHEHUS.

[IpumensaTe rpaduyeckue METOJbl MPU PEUICHUH JIUHEHHBIX ypaBHEHUH U HUX
CHCTEM.

[TonGupath mpuMepsl Map YUCE, SIBISIFOIIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpadUK JMHEHHOTO YpaBHEHHSI C ABYMs
NePEeMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.

Pemare cucteMsl OByX JIMHEMHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
gucle rpaduyecKy.



CocTaBnsiTh U peliaTh JUHEHHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUN
[0 YCIIOBUIO 3aJlayd, WHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM 3a/a4yH
IIOJTyYEHHBIN PE3YJIbTAaT.

DOyHKUIMHA

N300paxkath Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpJIMHATaM, JIy49d, OTPE3KH, WHTEPBAJbI, 3alUCHIBATh YUCIIOBBIC MPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtmedyaTh B KOOPJAWHATHOW IIJIOCKOCTH TOYKH TI0 3aJaHHBIM KOOpIWHATaM,
CTpOUTD rpaduku JUHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceIBaTh C MOMOIIBIO (DYHKIIMIA W3BECTHBIE 3aBUCUMOCTH MEXAY BETUYHMHAMU:
CKOPOCTh, BpeMsl, pacCTOSIHHE, 1I€HA, KOJHMYECTBO, CTOMMOCTb, NMPOU3BOAUTEIHHOCTD,
BpeMs1, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crmocod NpeNCTaBlIeHUs M aHaidu3a HHPOpPMAIIUH,
U3BJICKATh W WHTEPHPETHPOBATH MH(POpMAIUIO U3 TPaPUKOB pealbHBIX MPOILECCOB U
3aBUCHMOCTEM.

[IpenmeTHBIC pe3yabTaTBI OCBOCHHS IPOTPaMMBI Y4EOHOTO Kypca K KOHITY
o0yueHus B 8 kJacce:

Yucia 1 BLIYUCIEHUS

Hcnonb30BaTh HaYadbHbIC MPEJACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX UHCEI
JUIS CPaBHEHHUS, OKPYIJICHUS M BBIYHCICHUHN, W300pakaThb ICHCTBHUTEIIBHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOU MPSIMOM.

[IpuMeHsT, TIOHSATHE aApU(PMETHYCCKOTO  KBAJAPATHOTO KOPHS, HAaXOOUTh
KBaJpaTHbIE KOPHM, WCIOJb3YSl TPU HEOOXOAMMOCTH KAJbKYJSTOP, BBIMNOIHATh
npeoOpa3oBaHus BBIPAXKEHUM, COACPKAIIMX KBaJIpaTHbIE KOPHU, HUCIOJIL3YysS CBOWCTBA
KOpHEM.

Hcnons30BaTh 3aMCH OOJBIINX U MaJIbIX YHCEI C MOMOIIBIO IECATUYHBIX IpoOeit
u creneHeit uncia 10.

AJureOpanyveckue BbIpasKeHHUs

[TprMeHsTh MOHSATHE CTENEHH C LIeJILIM MOKa3aTesIeM, BBIMOIHATH TPeoOpa3oBaHus
BBIPQXECHUH, COACPIKALUX CTEIEHU C LIEJIBIM [I0Ka3aTEIIEM.

BBINONHATG ~ TOXKJIECTBEHHbIE NPEoOpa3oBaHMsl  PAIMOHAILHBIX  BBIPAKEHUU
Ha OCHOBE IIpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alireOpanyecKuMHU IPOOSMH.

PackiiagpiBaTh KBaApaTHBIM TPEXUIICH HA MHOKUTEIM.

[Tpumensats npeoOpa3zoBaHMsI BBIPAKEHUH JUIs PpEUICHHUs pPA3IMYHbIX 3ajad
U3 MaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEAbHOU IPAKTHUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

Pemlars JMHEVHBIE, KBAaApaTHbIE YPAaBHEHUS W PALMOHAIBHBIE YpPaBHEHUS,
CBOAALIMECA K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE MCCIECAOBAHUS YPABHEHUU U CHCTEM YPABHEHMM, B TOM
qyclie ¢ TPUMEHEHHWEM TrpaduyecKux NpeAcTaBIeHUi (ycTaHABIMBaTh, WMEET JIH



ypaBHEHUE WM CHCTEMa YPaBHEHHUH PEIICHHs, €CIIM UMEET, TO CKOJIBKO, U TIpoYee).

[lepexoauTh OT CIOBECHOM (HOPMYIHMPOBKHU 337aud K €€ anredpandyeckord MoJeu
C TOMOIIBIO COCTaBJIEHUSI YPABHEHHS WIM CUCTEMBl ypaBHEHUM, MHTEPIPETHUPOBATH
B COOTBETCTBHU C KOHTEKCTOM 3a]1a4M IOJIYYE€HHBIN pe3yJIbTarT.

[TpuMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB Ul CPaBHEHMsSI, OLIEHKH, PELIaTh
JMHEWHbIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM M WX CUCTEMBI, JaBaTh I'paUuecKyro
WITIOCTPALIMIO MHOKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA
[TonnmMath ¥ UCHONB30BaTh (PYHKUIMOHAJIBHBIE TMOHATHS M SA3bIK  (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAUEHHUS), OMNpEACNATh 3HaueHWe (YHKIMM 1O 3HAUYCHHUIO
apryMeHTa, ONpeeNiaTh CBOMCTBa PyHKIMHU O €€ TpaduKy.

CtpouTth rpaguKy 371eMeHTapHbIX QYHKIUHN BUA:

2 o o
= YV= x2, y = x3,y = /x, y = |x|, onuChIBaTh CBOMCTBA YMCIOBOM (DYHKITUU
1o e€ rpaduky.

[IpenmeTHBIC pe3yabTAThI OCBOCHHS IPOTPaMMBI Y4EOHOTO Kypca K KOHITY
oOyuenus B 9 kJacce:

Yucsa 1 BLIYMCJIEHUS

CpaBHUBATh U YIOPAIOYMBATH PAIIMOHATIBLHBIC U UPPAIlMOHAJIbHBIC YUCIA.

BreimonusaTe apudmerndeckue JIEUCTBUS C pallMOHAIBLHBIMH YHCJIAMH, codeTas
YCTHBIE W TIUCHbMEHHBIE TPHUEMBI, BBIMOJHATH BBIYUCICHUS C HPPALUOHATBHBIMU
YHCJIAMH.

HaxonuTh 3Ha4yeHUsI CTENEHEH C LENbIMU MOKA3aTEISIMU U KOPHEH, BBIYUCIATH
3HAYCHUS YHUCJIOBBIX BBIPAKCHUM.

OKpyrisiTb  JEUCTBUTEIBHBIC YMCJA, BBINOJHATH MPUKUJAKY pe3yJibTaTa
BBIYMCJIEHUH, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

Pemats nuHENHbIE M KBaJApaTHBIE YpaBHEHUsS, YPAaBHEHHs, CBOIALIMECS K HUM,
npocTeniue 1poOHO-palliOHaIbHbIE YPaBHEHUS.

Pemats cuctembl 1ByX JIMHEVHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABIIICTCS JTUHEHHBIM.

Pemarb TekcTOBBIE 33a4M aNreOpandeckuM CrocoOOM € IOMOIIBIO COCTaBJICHHUS
YPaBHEHHMS WM CUCTEMBI ABYX YPABHEHUM C IBYMS IIEPEMEHHBIMU.

[IpoBOaUTHE mpOCTENIIME UCCIIENOBAHUS YPABHEHUNW U CUCTEM ypaBHEHUH, B TOM
quciae C NpUMEHEHHEeM Tpaduueckux TmpencTaBieHuil (yCTaHaBIMBaTh, MMEET JIH
yYpaBHCHHE WM CHCTEMa YPAaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIbKO, U TIpoUee).

Pemarp nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paxaTh peleHue
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3aIIUCHIBATh PELICHUE C TIOMOIIBI0 CUMBOJIOB.

Pemate cucTemMbl JMHENMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHUE CHUCTEMbl HEPABEHCTB Ha YHUCIIOBOU
IIPSAMOM, 3aIIUCBHIBATh PEIICHUE C IIOMOILBIO CUMBOJIOB.

Hcrionp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a/1a4.

DyHKIMHA



Pacno3naBath (l)YHKIII/II/I HN3Y4YCHHBIX  BHJOB. [loka3piBaTh CxXeMaTUYECKHU

pacooKeHNe Ha KOOPAWHATHOH IUIOCKOCTH TpadukoB (YHKIHMH BHAA. Y =
# £X,

y=#x+b y= ,y=ax’+bx+c, y=x° y= Vx, y=|x| B
3aBHCHMOCTH OT 3HAYEHNH KO3 HINEHTOB, OMUCHIBATH CBOMCTBA (YHKITHIA.

CTpouTh ¥ H300paXaTh CXEMaTHUeCcKH TpadyKH KBaJpaTUUHBIX (YHKIUH,
ONMCHIBATH CBOMCTBA KBAAPATHYHBIX (QYHKIHIA 110 UX rpaduKam.

PacriosHaBath KBaJpaTHYHYIO (YHKIHIO 110 (OpMysie, TPHBOAUTH IPUMEPHI
KBaJPaTHUHBIX QYHKIHI M3 peanbHOH KI3HN, QH3UKH, TEOMETPHH.

YucsioBbIe MOCIE0BATEIbHOCTH U NMPOrPeccHm

Pacno3naBath apu(MeTHYECKyl0 M T€OMETPHUUYECKYIO MPOTPECCHU TMPHU Pa3HBIX
croco0ax 3aJ1aHus.

BBITIOJIHATH BBIYUCIIEHUS C UCIIOJIb30BaHUEM (POPMYIT N-TO WieHa apuPMETHUECKOM
Y TEOMETPUYECKON IPOrPECCUIM, CYMMBI IEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEA0BATEIbHOCTA TOUKaMU HAa KOOPANHATHOM IJIOCKOCTH.
Pematp 3a7a4n, CBA3aHHBIE C YMCIIOBBIMH I1OCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE

3aJ1a4 U3 PEaTbHOM KU3HHU (C UCIIOJIB30BaHUEM KaJIbKYISTOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumenoBanue
(undposbie)
n/ pasaenoB mTeM  Bcer KonTtpoJbHbl IIpakTnyecku
o0pa3oBaTte/ibHbIE
I NMporpamMmbl 0 e padoThl e padoTsl
pecypchl
Yucna u
S — bu6nmoreka [IOK
' 25 1 0 https://m.edsoo.ru/7f415b9
PanuonanbHbie 0
qucia -
Anrebpanyecku bu6morexa LIOK
27 1 0 https://m.edsoo.ru/7f415b9
€ BbIpaXKEHUsI 0
VpaBHCHIS I bubnuoreka [{OK
P 20 1 0 https://m.edso00.ru/7f415b9
HEpaBEHCTBA 0
Koopaunarsl u bubmmoreka [JOK
rpadukmu. 24 1 0 https://m.edsoo.ru/7f415h9
DOyHKIKU 0
bubnunoreka LIOK
[ToBTOpEHUE U
6 1 0 https://m.edsoo.ru/7f415b9
00001eHNe 0
OBUIEE
KOJIMYECTBO
102
YACOBIIO 0 > 0
ITPO'PAMME
8 KUIIACC
No HauMeHoBANMe KouunyecTBo 4yacoB DJIeKTPOHHbIE
(uudgposrbie)
n/ pasjaenoB u TeM | Bceer KonTpoJbHbl IIpakTnyeckn
o0pa3oBaTte/ibHbIE
n NporpamMmbl 0 e padoThbI e padoTnl
pecypchl
Yucna u
but6mmoreka [IOK
BBIYUCIICHHUS.
12 https://m.edsoo.ru/7f417af
KBagparusie 3
KOpHH B
Yucna u
BBIUMCIIEHHUS. but6mmoreka [IOK
Crenesns c 9 https://m.edsoo.ru/7f417af
IEITBIM 8
MoKa3areyieMm
AnreOpandecku bubmorexa [JOK
5 1 https://m.edsoo.ru/7f417af
€ BBIPaKEHHUSI. 3



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

KBanpatubiii
TpEXWIECH
Anrebpanuecku
& BBIDIKCHILS bubnuorexa [IOK
4 P ' 27 1 https://m.edsoo.ru/7f417af
Anrebpanyeckas g
IpoOb -
YpaBHeHus u
HeDABCHCTEA bu6nmoreka [IOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagparuslie 8
YpPaBHEHUSA -
YpaBHeHuUs u
HeDABCHCTEA bu6nmoreka [IOK
6 P ’ 8 https://m.edsoo.ru/7f417af
Cucremsl 8
YpaBHEHUU -
VYpaBHeHus u bubnuoreka [IOK
7 HEPaBCHCTBA. 6 1 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
OYHKIHH. Bbu6mmoteka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
TIOHATHUS 8
OYHKIHH. Bbu6mmoteka [JOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417af
byHKIMH 8
ToBTObeHIE 1 bubmmoreka IIOK
10 P 6 1 https://m.edsoo.ru/7f417af
00001IeHne 3
OBILEE
KOJIMYECTBO
102
YACOB I1O 0 > 0
[TPOTPAMME
9 KJIACC
N HamMeHoBamme KounyecTBO 4acoB JJIeKTPOHHbIE
(uu¢posbIe)
n/  pasiesioB U TeM Becer  KonrtpoasH IpakTHyeck
o0pa3oBaTe/ibHbIE
n NpOrpaMmsl 0 bie padoThI ue padoThl
pecypcsbl
Yucna u
1 BBIUMCIIEHHUS. 5 bu6mmorexa [IOK
JlelicTBUTENbHBIE https://m.edso00.ru/7f419d08
qrcna
:g a;;e;?;;l bubnmoreka [JOK
2 P i 7 1 https://m.edsoo.ru/7f419d
YpaBHeHuUs € 08
OJIHOM MEPEMEHHOM -
3 VYpaBHeHUs U 10 1 bubnuoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HEpPABEHCTBA. https://m.edso00.ru/7f419d08
Cucrembl
YpaBHEHUU
v
| M Bumorea 101
p ' https://m.eds00.ru/7f419d08
HepasencrBa
bu6mmoreka [IOK

> PynKum 16 https://m.edso00.ru/7f419d08
q

6 ncl)dchJIIeO B(fllsZTenLHoc 15 bubmiorexa LIOK
o A https://m.edso00.ru/7f419d08
[ToBTOpEHME,

7 00001IcHHE, 18 bubmuoreka [JOK
cucTeEMaTH3alUs https://m.edsoo.ru/7f419d08
3HaHUH

8 BepositHOCTB 1 34 bubnnoreka [HOK
CTaTUCTUKA

OBUIEE KOJIMYECTBO
YACOB IIO 136

I[TPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUSI»
B 7 — 9 KJ1accax

MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX pPAa3/IEJIOB IIKOJBHOW MAaTEMAaTHKW, HWMEIOLINN
CBOEH IIeJIbI0 00ECHEeUNUTh U3y4eHHE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIICHUH H
B3aMMHOE PAacCHOJIO)KEHHE, OMUPAECTCS HA JIOTUYECKYIO, JOKA3aTelIbHYIO JIMHHIO.
[leHHOCTh W3y4YeHUS TEOMETPUM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMUs
3aKJIIOYAETCI B TOM, 4YTO OOyYalolMiicsl ~ Y4UTCS TNPOBOJUTH JOKa3aTEJbHbIE
paccyXAeHusl, CTPOUTBHIOTUYECKUE YMO3aKJIFOUEHUS, [JIOKA3blBaThb HCTUHHBIE
VTBEPXKJACHUST M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIUTH PACCYXKICHUS
«OT MOPOTUBHOTO», OTJIMYATh CBOMCTBA OT MNPU3HAKOB, (POPMYIUPOBATH OOpATHHIC
YTBEPXKICHUSI.

BTopoil 1IEHHOCTBIO M3Y4YEHUS TE€OMETPUU SIBIETCS HCIOJB30BaHHE €€ Kak
WHCTPYMEHTAa MpPH PEUICHUH KAaK MaTEMaTHYECKUX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEUAIOIIUXCA B pealbHON XKU3HU. OOydaromuiics TODKEH HAYYUTHCS OINPEACIIHUTh
FeOMETPUYECKYI0 (PUTYpy, OmucaTh CJIOBaMHM JaHHBIA 4YepTEX WM PUCYHOK, HAWTU
IUIOLIA/Ib 3€MENBHOIO YYacTKa, PacCUUTarb HEOOXOAMMYIO JJIMHY OHNTOBOJOKOHHOIO
Kalbenst uiu Tpedyemble pa3Mepbl Tapaxa JJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTENIbHAS JIMHUS B HW3YyYEeHUM reoMeTrpuu. Ilpu pemreHun 3agad
MPAKTUYECKOTO XapakTepa OOY4aloIIUUCS YYHUTCS CTPOUTh MATEMaTHYECKHUE MOJICIH
peabHBIX KMU3HEHHBIX CUTYallUi, MPOBOJAUTH BBIUUCICHUSI U OIICHUBATH aJCKBATHOCTh
MOJIYYUEHHOTO pe3yibTara.

KpaitHe BaxkHO MOAYEPKUBATH CBA3U TEOMETPUM C JPYTUMH  Y4€OHBIMU
peIMeTaMi, MOTUBHPOBATH HCIOJIL30BaTh OIPEACIICHUS TEOMETpHUYEeCKUuX (GUryp u
MOHATUH, IEMOHCTPUPOBATH MPUMEHEHHUE TIOJYYCHHBIX YMEHUU B (U3HKE M TEXHUKE.
Ot cBs3u HamOonee ApKO BUAHBI B Temax «Bektopel», «Tpuronomerpuueckue
cooTHouIeHus», «Meroxa koopaunat» u « Teopema I[ludaropar.

Yuebnniii kypc «l'eomerpusn» BKIIOYAET CICAYIONIME OCHOBHBIC  Pa3JIeibl
conepkanus: «I'eoMerpudeckue GUTypsl U KX CBOMCTBay, «M3MepeHne reoMeTpruiecKix
BEJIMUMHY», «JleKapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «BekTopsl», «J/IBrxkeHus
miockocty, «IIpeodpazoBanust mogo0us.

OOmiee 4YMCIIO 4YacoB, PEKOMEHIOBaHHBIX JJII M3y4eHUS y4yeOHOro Kypca
«['eometpust» B 7 kimacce — 68 yacoB (2 waca B Hemenmo), B 8 kimacce — 68 vacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HeseIi0).

COILEPKAHUE OBYUYEHUA
7 KIIACC

HavaneHbeie nmonsatus reomerpun. Touka, mpsimasi, OTPE30K, Jiyd. YToia. Buasl yrios.
BeprukanpHble M CMEXHBIE yribl. buccekrpuca yria. JlomMaHas, MHOTOYrOJIbHUK.



[lapamiebHOCTD U NEPNEHAUKYIIPHOCTD NPSIMBIX.
CumMmerpuunble ¢urypel. OCHOBHBIE CBOMCTBa OceBOM cuMMeTpuH. lIpumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.
OCHOBHbBIE TOCTPOEHUS C MMOMOIIBIO HUPKYJSA U JIMHEWKU. TpeyronbHuK. BpicoTa,
MeanaHa, OMCCEKTPHUCa, UX CBOMCTBA.
PaBHOOEpEHHBIN U PaBHOCTOPOHHUN TPEYTrObHUKN. HepaBeHCTBO TpeyroibHUKA.
CBoiicTBa M MpU3HAKH PABHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.
CBolicTBa M NpHU3HAKK NapaJUIeNbHBIX NpsAMbIX. CyMMa YIJIOB TpPEyroJIbHUKA.
Bremnue yrisl TpeyroJbHHUKA.
IIpsAMOYTOJIbHBIN TpeyroiabHuK.  CBOMCTBO  MeQuaHbl  NPSAMOYIOJBHOTO
TpPEyroJbHUKa, NMPOBEAEHHOW K TruIoreHy3e. [Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TpEYroibHUKOB. [IpsMOYToibHbBIN TpeyroibHUK ¢ yrioMm B 30°.
HepaBencTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeOpeMa O OOJIBIIEM YIJIe U OOJbILIEH CTOPOHE TpeyrojbHUKa. [lepnenaukymsap
Y HaKJIOHHAs.
['eomeTprueckoe MeCTO TOUEK. bHccekTpuca yriia U CEpeIMHHBIN NEPIIEHANKYIIP K
OTPE3KY KaK F€OMETPUYECKHUE MECTA TOUYEK.
OKpy’XHOCTP M KpyI, XOpJa U JuaMeTp, UX CBOMCTBA. B3auMHOE pacrnosioxeHue
OKpy)KHOCTH u mnpsmou. KacarenpHas u cekymas K OKpPYXKHOCTH. OKpYXKHOCTD,
BIIMCaHHAas B yroJl. BimcanHas v onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YerplpéxyronpHuku. IlapamienorpamMM, €ro mHpu3HAKM KU CBOWCTBA. YacTHbIE
clTydau apajuiesorpaMMoB (IIPsSIMOYTOJIbHUK, POMO, KBaJIpar), UX MPU3HAKH U CBOWCTBA.
Tpamneuusi, paBHOOOKast Tparnelusi, e€ CBOMCTBa U Npu3HaKku. [IpsiMmoyrosbHas Tparnenus.

Meron ynBoenust meauansl. Llentpanbaas cumMmerpusi. Teopema Daneca u reopema
0 IPOIOPUMOHANIBHBIX OTPE3KAX.

Cpennue JIMHAN TPEYroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroJibHHKa.

[TogoOue TPEYTrOJbHUKOB, Kodhduuuent monodus. I[lpusnaku nomodus
TpEeyrojdbHUKOB. [IpruMeHeHue mogo0us nNpu PeieHny MPaKTUYECKUX 3a1ad.
CaoiicTBa miomanaed reomerpudyeckux puryp. Dopmynbl IS TIOMIAIA

TpeyrojbHUKa, NapaieJorpaMmma, pomOa u Tpanenuu. OTHOIICHUE IUIOMIaaeH
noJA00HBIX (UTYP.
Brruucnenue 1miomanei TPEyroJbHUKOB W MHOTOYIOJBHUKOB Ha KJIETYATOU Oy



Teopema [Tudaropa. Ilpumenenue teopembl Iludaropa npu pemieHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0 yrjia IMpsIMOYTOJbHOIO  TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTrOHOMETpHUYeCKHe (YHKIIUUA YIIIOB
B 30°, 45° u 60°.

BrnucaHHble W LEHTPAJbHBIE YIJIBI, YrOJd MEXAY KAacaTreJlbHOM W XOpAOH. YTIIbl
MEXKIYy XOpAaMH U CEKYIIMMHU. BrincaHHbIE 1 ONTMCAHHBIE YETHIPEXYTOJIbHUKU. B3anmMHoe
pacrnojio)keHre IBYyX OKpyxkHocted. Kacanuwe okpyxnocred. OOmme kacaTelbHbIE K

JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taurerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. DOpMYyIIbl IPUBEACHUS.

Pemienne TtpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
[TpeoOpazoBanue noxpobus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BENECHUU OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJpaTe KacaTeJIbHOW.

Bekrop, amuHa (MOmysb) BEKTOpa, COHANpPABJICHHBIC BEKTOPBI, MPOTHBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALUH
HaJ BEKTOpaMH. PazmokeHuMe BEKTOpa MO [BYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa. CkanspHOE€  INpPOMU3BEIECHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJCHHUSI JUIMH U YTJIOB.

JlexkapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS MPAMOM U OKPYKHOCTH B
KOOpIMHATaX, IEPECEUYCHHE OKPYKHOCTEH M NpsAMbIX. METOn KOOpIHWHAT MU €ro
IIPUMEHECHHUE.

[IpaBubHBIE MHOTOYTOJIBHUKH. [{iIMHA OKpY>KHOCTH. ['panycHas u paguanHas mepa
yIJIa, BBIYMCIIEHUE UIMH AYT OKpyXHOCTel. [lnomanp kpyra, cekropa, CerMeHTa.
JIBIWOKEHUST TUIOCKOCTHM M BHYTPEHHHE CcHMMeTpun Guryp (dreMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [1oBopor.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IPOTpaMMBI YY4EOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

PacriozHaBath M3y4eHHbBIE Te€OMETpUYECKUE (DUTYpBI, OMNpPEAeNsITh HUX B3aUMHOE
pacroyio)keHue, Uu300pakaTb TIeOMETPUYECKHEe (UTypbl, BBIIOJHATH YEPTEKHU
[0 YCJOBHUIO 3anaud. M3mepsTh JMHEWHBIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peabHOU
KU3HU, pPa3MEpPOB MPHUPOAHBIX OOBEKTOB. PasznnuaTe pasmepbl 3TUX OOBEKTOB
1o HOPSIAKY BEIIUYU



CTpouTh YEPTEXKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, UCMOJIb30BAThH MPU3HAKUA U
CBOICTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUU 33]1a4.

[IpoBOIUTE JIOTMYECKHE PACCYKAECHUS C HCHOJB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbCs MPU3HAKAMU  PABEHCTBA  MPSAMOYIOJbHBIX  TPEYTrOJbHUKOB,
CBOWMCTBOM MEJWAaHbI, MPOBEIAEHHON K THUIIOTCHY3€ MPSMOYrOJIbHOIO TPEYrOJIbHUKA,
B PELLIEHUU F€OMETPUUYECKHUX 3a/1a4.

OnpenensaTh MapauieTbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpBhIE 00pasyeT C
HUMH cekymas. OnpenensiTe MapajyieIbHOCTh MPSIMBIX C IMOMOIIBIO PaBEHCTBA
pacCTOSIHUN OT TOYEK OJHOM IPSMOU A0 TOUEK APYrou IPSMOM.

Pemrars 3amaun Ha KiteTuaToit Oymare.

[IpoBOAUTL BBIYMCICHHUS M HAXOJIUTh YUCIOBbIE WU OYKBEHHBIC 3HAUYCHUS YIJIOB B
F€OMETPUUYECKUX 3a7adyaXx C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  VyIJIOB, OOpa30BaHHBIX TMpPU TMEPECEUECHUU JIBYX
MapajuieIbHBIX NPSIMBIX CEKYIIEH. Penats npakTHUYeCKHUe 3a/1a41 Ha HaX0KI€HUE YTIJIOB.
Bnanets MOHATUEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACsITh
OHMCCEeKTpUCY yrila U CepeANHHBIN MEePIEHAUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA
TOYEK.

@opMyIHpOBaTh OMNPEACIEHUS OKPYXKHOCTM H  Kpyra, XopAbl U JUaMeTpa
OKPYKHOCTH, TIOJIb30BaTbCsl MX CBOWCTBAMU. YMETh MPHUMEHATh OSTH CBOWCTBA
IIPY PELICHNUH 33/1a4.

BrnaneTs NoOHATHEM ONMMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
ueHtp. llonmp3oBaTbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJibHUKA
MEPECEKAIOTCA B OJTHOM TOUKE, U O TOM, YTO CEPEANHHBIC TIEPIICHANKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOU TOUKE.

Brnamerp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, ITOJIB30BATBCA TEOPEMOU O
MEPIICHANKYJISIPHOCTH KAacaTeJIbHOU U paguyca, IPOBEIEHHOTO K TOYKE KaCaHUs.
[Tonp30BaThbCsl MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, MOHHUMATh HX
MIPAKTUYECKAN CMBICIL.

[IpoBOUTH OCHOBHBIE TE€OMETPUUECKHUE MOCTPOCHHS C MOMOIIBIO LUPKYIS U
JINHEWKMU.

[IpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydenus B 8 KJjacce:

Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS UX
CBOWCTBAMHU IPHU PEUICHUU T€OMETPUUECKHUX 3a/1a4.
[TpMEHSATh CBOWMCTBAa TOYKH MEpPECCUCHUS] MEIUaH TpeyrojbHHKa (IEeHTpa Macc) B
pELICHNH 3a]1a4.
Brnanerp moHATHEM CpegHEH JHMHUM TPEYroJbHUKA U Tpaneuud, NPUMEHSATh UX
CBOWCTBA IIPU PEIICHUM TreoMeTpuueckux 3aaad. llosb3oBaTbea Teopemont dDasie



U TEOpEeMOM O MPOMOPIHHOHANBHBIX OTpe3KaxX, NPUMEHATh WX JUIsl PpElICHUs

MPAKTUYECKUX 33]1ay.

[IpuMeHAT, MNpU3HAKK MOJ00MS TPEYrOJBHUKOB B PEIIEHUU T€OMETPUUYECKUX

3aj1ad4.

[Tonb3oBaTbCs teopemor  Iludaropa nmns pemieHUs] TEOMETPUUYECKUX U

MpaKkTUUYEeCKUX 3aad. CTpOUTh MATEMATHUYECKYyI0 MOJIETh B MPAKTUYECKUX 3ajadax,

CaMOCTOSITEJILHO JIeJIaTh YePTEXK U HAXOJIUTh COOTBETCTBYIOIINE JIJIUHBI.

Brnanetrs noHATUSAMU CUHYCA, KOCUHYCA M TAHT'€HCA OCTPOTO yrila IpsIMOYT'OJIbHOTO

TpeyroibHuKa. [10J1630BaThbCsl ITUMU MOHATHAMU VIS PEIICHHS TPAKTUYECKUX 3a1a4.

Berauciate  (pa3iMyHBIMEA - CIIOCOOAMH)  TUIOMIATh TPEYrOJbHUKA H  IUTOIIAIH

MHOTOYTOJIBHBIX (uUryp (mois3ysch, e HEOOXOAUMO, KaJIbKyIaTOpoM). [IpuMEHSTH

MOJTYYCHHBIE YMEHUS B MPAKTUYECKUX 3aa4ax.

Branerh MOHSATHUSIMU BIHMCAHHOTO W IIEHTPAJIBHOIO YIiia, UCIOJIb30BATh TEOPEMBI O

BIIMCAHHBIX yIiIaX, yriax MeKIy xopAaMmu (CeKYIIUMHM) U yIiie MEKIy KacaTeabHON 1

XOpJIO¥M MPHU PEIICHUH N'e€OMETPUUECKUX 3a7a4.

BnageTe mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSITh CBOMCTBA

OINMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUM 3a]1ay.

[IpuMeHSTh MOTy4YECHHBIE 3HAHUA Ha MTPAKTHUKE — CTPOUTh MaTeMaTUYECKUEe MOJICIIN TSt
3ajlad  peajbHOM JKW3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHS

C TMpPUMEHEHHWEM TMOoJ00us W TpPUTrOHOMETpuM (MONB3YSICh, TIA€ HEOOXOIUMO,

KJIbKYJIATOPOM).

[IpenmeTHBIC pe3yabTAaTBI OCBOCHHS MPOTPaMMBI YU4EOHOTO Kypca K KOHITY
obyuenus B 9 kJacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMH OCTPBIX YIJOB, HAaXOIUTh C HMX MOMOIIBIO
pa3iMUYHbIE JIEMEHTBI TPSMOYTOJIBHOTO TPEYrojbHUKA («PEUICHHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C TNOMOIIBIO KaBKYJIATOpPA) JJIUHBI H  YIJIbI
JUIS. HETaOJIMYHBIX 3HAUCHUH.

[Tonp30BaThCst  QopMyJaamMH TMPUBEACHHUS U OCHOBHBIM  TPUTOHOMETPUUECKUM
TOXKJIECTBOM  JUISI HAXOXKJIEHHsS COOTHOLIEHWH MEXKIy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIA HAXOXXICHHS PA3IHYHBIX
3JIEMEHTOB TPEYroJbHUKA («pelleHHe TPEyroJbHUKOBY), MPUMEHATh UX TPU PEIICHUN
reOMETPUYECKUX 3a/1ay.

Bnanerp mnoHATHAMH TpeoOpa3oBaHHsl MOAOOMS, COOTBETCTBEHHBIX DJIEMEHTOB
noao0HbIX Guryp. [losb3oBaThcsi cBOMCTBAMH MOAOOMS MPOU3BOJIBHBIX (DUTYDP, YMETh
BBIYMCIISATD JJIMHBI U HAXOAUTH YIJIbl Y TOAOOHBIX Guryp. [IpumMensTs cBoiicTBa mogooust
B NPaKTUYECKUX 3a7adyax. YMETb MPUBOJUTH MPUMEpPHl MOAOOHBIX  (UTYD
B OKPYKaIoIlEM MUDE.

[Tonp30BaThCsl TEOpEMaMHU O MPOU3BENEHUU OTPE3KOB XOpA, O MNPOU3BEACHUU
OTPE3KOB CEKYILHUX, O KBaJparTe Kaca



[Tonb30BaThCs BEKTOpPAMH, IMOHMMATh HMX TEOMETPUYECKHMA W (PU3NYCCKUN CMBICI,

NPUMEHSATh WX B PEIICHUHW TEOMETPUYECKUX W (Gu3MUecKuX 3amad. [IpuMeHsTsh

CKaJIIPHOE MPOU3BEICHNE BEKTOPOB JIUIS HAXOXKACHUS JJIMH U YTJIOB.

[Tob30BaThCS METOJOM KOOPAWHAT HA TUIOCKOCTH, NMPUMEHSATH €r0 B PEIICHUH

TCOMETPHUYCCKUX M IMPAKTHUYCCKHUX 3a/1a4.

Brnanets moHATHSAMU TMPaBUILHOTO MHOTOYTOJIBHHWKA, JJIMHBI OKPYXHOCTH, JIJIMHBI

JIYyTd OKPY)KHOCTH M PaJMaHHONW MEphI yIjia, YMETh BBIUMCIATH IUIONIAJb Kpyra U €ro

gacTer. [I[puMEHSTh MONyYeHHBIC YMCHUS B MTPAKTUYSCKHUX 3aavax.

HaxoauTth ocu (MM LIEHTPBI) CAHMMETPHH (DUTYDP, TIPUMEHSITH JBHKCHHS IJIOCKOCTH B

MPOCTEHIINX CITydasx.

[TpumeHsTh MOoTydeHHbBIE 3HAHUS Ha MMPAKTUKE — CTPOUTH MATEMATHUECCKUE MOJICITH JIJIS
3aJa4  peajbHOM JKM3HW W TPOBOJUTH COOTBETCTBYIOIIUE BBIUYMCICHUS

C TpUMEHEHUEM TIOJ00UsS W TPHUTOHOMETPUYCCKUX (GYyHKIMHA (IMOJIB3YSICh, TJe

HE00X0UMO, KAJIbKYJIATOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaunmenoBanmue
(undposbie)
n/ | pasgeqoBuTeM | Becer | Kourpoanunl | Ipakruuecku
o0pa3oBaTte/ibHbIE
n MpOorpamMmbl 0 e padoThbl e padoThbI
pecypcsbl
IIpocreiimne
reOMETPUYECKUE
burypsr u ux bubmmnorexa LIOK
CBOIICTBa. 15 1 https://m.edsoo.ru/7f415e2
N3mepenne €
TEOMETPUUYECKUX
BEJIMYUH
bubnunoreka LIOK
TpeyronbHUKU 15 1 https://m.edsoo.ru/7f415e2
€
[TapatenpHbIe
DSMALC. CYMMaL bubnnoreka [JOK
P el 23 1 https://m.edsoo.ru/7f415e2
yIJIOB o
TpEyroJbHUKA a
OKpyXHOCTb U
N bubnnoreka [JOK
pyT- 11 1 https://m.edsoo.ru/7f415e2
I'eomeTpuuecku .
€ IOCTPOEHUs -
[ToBTOpEHME, bubmuoteka [IOK
000011eHIe 4 https://m.edsoo.ru/7f415e2
3HAHUMN e
OBILEE
KOJIMYECTBO
68 4 0
YACOB 11O
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

Kosun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposBbie)
n/ | pasjgesioB M TeEM Bcer  Konrpoabubl  IlpakTuyeckn
oOpa3oBaTeJibHbIE
n NMporpamMmbl 0 e padoTsl e padoTsl
pecypchl
YeTbIpEXYroNbHUK bubmmorexa [JOK
1 12 1 https://m.edsoo.ru/7f41al
! 2
Teopema ®aneca u
Teopema o
MIPOTIOPITMOHATBHBI bubmorexa OK
2 16 1 https://m.edsoo.ru/7f41al
X OTpEe3Kax, 2
10700HbIE o
TPEYTOJIbHUKHU
[Inomane.
Haxoxxnenue
IJIOIIAIeH bubnunoreka LIOK
3 TPEYrOJIbHUKOB U 12 1 https://m.edsoo.ru/7f41al
MHOTOYTOJIbHBIX 2c
¢uryp. [1nomanu
oTI00HBIX (UTyp
Teopema
TMudaropa u bubmuoreka [{OK
4 14 1 https://m.edsoo.ru/7f41al
HaJaja 2
TPUTOHOMETPUU
Yrisl B
OKPY’KHOCTH.
Brucannsie u
OITKCaHHBIE bu6nmorexa LIOK
5) YEeTBIPEXYTOJIbHUK 10 1 https://m.edsoo.ru/7f41al
u. KacarensHble K 2c
OKPY’KHOCTH.
Kacanue
OKPYKHOCTEH.
[ToBTOpEHMeE, bubmuorexa [JOK
6 0000meHne 4 https://m.edsoo.ru/7f41al
3HaHMIA. 2c
OBIIEE KOJIMYECTBO
YACOBIIO 68 5
I[TPOIT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

9 KUIIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposBbie)
n/ | pasgeaoBuTeM  Bcer  Konrpoasubt = IIpakruyeckn
oOpa3oBaTe/ibHbIE
n NporpamMmMbI 0 e padoThl e padoThl
pecypcbl
Tpuronomerpusi.
Teopembl
KOCHHVCOB I bubnuorexa [IOK
4 17 1 2 https://m.edsoo.ru/7f41a12
CUHYCOB. c
Penrenne -
TPEYTOTHHUKOB
[IpeobpazoBanue
mooous. bu6nmorexa LIOK
Metpuueckue 7 1 0 https://m.edsoo.ru/7f41a12
COOTHOIIICHUS B c
OKPYKHOCTH
bubnuoreka [IOK
BekTopsl 14 1 2 https://m.edsoo.ru/7f41a12
c
JlexapToBbI bubmmoreka [JOK
KOOPJMHATHI Ha 9 1 0 https://m.edsoo.ru/7f41al12
ILUIOCKOCTHU C
IIpaBunbHbBIE
MHOTOYTOJEHUKH
. dmuna bubmmoteka IIOK
OKPY>KHOCTH U 8 0 0 https://m.edsoo.ru/7f41a12
IUIOIIAAb Kpyra. c
Brruncienne
Iomanei
I bubmuoreka [{OK
6 1 2 https://m.edsoo.ru/7f41a12
TIOCKOCTH .
[ToBTOpEHME,
oGoGmeHme bubnuoteka [JOK
’ 7 1 0 https://m.edsoo.ru/7f41a12
CUCTeMAaTH3aIIHS c
3HAaHUU -
OBILEE
KOJIMYECTBO
68 6 6
YACOBIIO
[MPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»
MNOACHUTEJIBHAASA 3AIINCKA

B coBpemenHoM 1HM(POBOM MHUpPE BEPOATHOCTh MU CTATHCTUKA NPUOOpPETAIOT BCE
OOJIBITYI0 3HAYMMOCTD, KaK ¢ TOYKH 3PEHUS MPAKTUUCCKUX MPIIOKEHUH, TaK U UX POJIH
B 00pa3oBaHHM, HEOOXOIMMOM KaKOMYy ueJoBeKy. Bospacrtaer umcio mpodeccuit,
IpU OBJIAJCHUH KOTOPBIMH TpeOyeTcs Xopomnas ©0a3oBasg MOATOTOBKA B 00JacTu
BEPOSITHOCTU U CTATUCTHUKH, TaKasi IOJIFOTOBKA BayKHA IS POJIOJKEHUSI 00pa30BaHUs U
JUTSl YCIEUTHOM MPO(eCCHOHATBHON Kapbephl.

Kaxxnp1ii yenoBek MOCTOSHHO MPUHUMAET PEIICHHS Ha OCHOBE MMEIOIIUXCS Y HEro
JTaHHBIX. A JUIsi 00OCHOBAHHOTO IPUHSATHS PEIICHUS B YCJIOBHSIX HEIOCTAaTKA WIIH
n30bITKa WHGOpPMAIMU HEOOXOJMMO B TOM YHUCJIE XOpouio cHOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIILIICHUE.

IMEHHO MOATOMY OCTpPO BCTaja HEOOXOAUMOCTh C(POpPMHUPOBATH y OOy4aIOUIUXCS
(GYHKIIMOHANIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B ce€0sl B KaueCcTBE HEOTHEMIIEMOM
COCTAaBJISIIONICH yYMEHHE BOCHPUHHUMATh M KPUTUYECKHU AHAIM3UPOBATH UH(POPMAIIUIO,
MIPENICTABIICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTEp MHOTHUX
peabHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOU3BOAMUTH IMPOCTEHIINE BEPOSTHOCTHBIC
pacyEThI.

3HAaKOMCTBO B Yy4e€OHOM Kypce€ C OCHOBHBIMH TMpUHIIMIAMU cOOpa, aHamu3a u
NPEICTaBICHUS JAHHBIX W3 pPa3IUYHBIX cdep JKU3HH O0OIecTBa W TOCyIapcTBa
npuolbmaer oOyJaromuxcsi K  OOIIEeCTBEHHBIM HWHTepecam. V3yueHue OCHOB
KOMOMHATOPUKHA pa3BUBAaE€T HABBIKM OpraHM3aluu mepebopa © moacuéTa dYHcia
BApMAaHTOB, B TOM YHCJI€ B MPHUKJIAIHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMH TEOPHUH
rpadoB co3maér marematudeckuid GyHIAMEHT Ui (HOPMHPOBAHUS KOMIIETEHIIUN
B oOsacti WHPOPMATUKH W MHQPPOBBIX TEXHOJOTHH. I[lpr M3ydeHWHM CTaTHCTHKU H
BEPOSATHOCTU OOOTaIlatoTCs MPEACTaBICHUS O0YyJarolUXCs O COBPEMEHHOM KapTHHE
MHUpPa ¥ METO/axX €ro MccienoBaHus, (popMupyeTcs MOHMMaHWE POJM CTATHCTUKH Kak
UCTOYHUKA COIMATbHO 3HAYUMOW WH(OpManMd W  3aKJIAJbIBAIOTCI  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTcTBUM ¢ MaHHBIMH IIETSIMH B CTPYKTYpe MpOTpaMMbl ydeOHOro Kypca
«BeposATHOCTh U CTATHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUs BBIJICICHBI CIICIYIOIIHNE
colepkarenbHO-MeToauueckue JuHuu. «lIpencraBneHne AaHHBIX MW ONUcATEIbHAs
CTaTUCTHKa», «BeposTHOCTHY, «IJIeMEHTh KOMOWHATOpPHKWY», «BBejaeHue B TeOopuio
rpadoBy.

Conepxanue 1nuHun «lIpencTaBieHre JaHHBIX W ONKCATENbHAS  CTATHUCTHKA
CIYXXUT OCHOBOU JJisi (GOPMUPOBAHUS HABLIKOB pabOTHI ¢ MH(OpPMAILIUEH: OT YTEHUS U
UHTEpIpeTaluu  MHPOPMAIK, TPEICTAaBICHHOW B Ta0iWIax, Ha JguarpaMMmax M|
rpadukax, 10 cOopa, MpEACTaBICHUS M aHajdu3a JaHHBIX C HCIOJIb30BaHUEM



CTaTUCTUYECKUX XapaKTePUCTHK CpEeIHUX M paccenBaHusi. Pabotas ¢ maHHBIMH,
oOyJaroniecss ydaTcsi CUYUTBIBATb M HWHTEPIPETUPOBATH JAaHHBIC,  BBIIBHUIaTh,
apryMeHTUPOBATh U KPUTHUKOBATH MPOCTEHIIINE TUIIOTE3bI, Pa3MBIILIATH HaJ (hakTOpamu,
BBI3BIBAIOIIMMH HM3MEHYMBOCTh, M OILEHHWBATh HX BJIMSHHE Ha paccMaTpUBacMbIe
BEJIMYUHBI U TIPOIIECCHI.

MHTYUTHBHOE  TpEACTaBlIeHHWE O  CIydalHOM  HM3MEHYHMBOCTH,  HCCIEIOBaHHE
3aKOHOMEPHOCTEH W TEHICHIUNA CTAaHOBUTCS MOTHBHPYIOIICH OCHOBOH ISl M3YUCHHS
TEOpPUH BEPOSATHOCTEH. Bosbiioe 3HaUCHNE UMEIOT MPAKTUIECKHUE 3aJaHUS, B YaCTHOCTHU
OTIBITHI C KITACCHYECKIUMH BEPOSITHOCTHBIMUA MOJICIISIMHU.

[ToHsiTHe BEpOSITHOCTH BBOJAUTCS KaK Mepa MpaBAoIoa00us cirydaitHoro coowrtus. [Ipu
U3Yy4EHUHU y4eOHOro Kypca 00ydaromuecs: 3HaKOMSITCS C IPOCTEUIIUMU METOIaMU
BBIUHCIICHUS BEPOATHOCTEW B CIYYalHBIX OKCIIEPHUMEHTaX C pPaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMH, TO3BOJIIONIMMHU CTaBUTh U
pematb OoJsiee CIOXKHBIE 33ayu. B ydeOHbIN Kypc BXOAST HadyaJlbHbIE MPEJICTABICHUS O
CIIyJalHBIX BEJIMUMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

B pamMKax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarOIIMUXCS C
MHOECTBAMU U OCHOBHBIMHM OINEpallMIMH HaJ] MHOXECTBaAMH, PaccMaTpUBAIOTCS
npuMephl TIPUMEHEHUWsS I peIICHUs 3a7ad, a TaKKe HCIOIB30BaHHUS B JPYTrUX
MaTeMaTUYECKHUX Kypcax ¥ y4eOHBIX IIPeIMEeTax.

B 7-9 xmaccax u3ydaercss ydeOHBIN Kypc «BeposSTHOCTh M CTAaTUCTHKA», B KOTOPBIN
BXOIAT pasmensl.  «[IpemcraBneHne NMaHHBIX W ONMHCATENbHAs  CTATUCTHKA,
«BeposTHOCTBY, «DeMeHThl KOMOMHATOPUKHY, «BBeneHne B Teoputo rpadoBy.

OOmiee d4YHMCIO YacoB, PEKOMEHIOBAHHBIX Ui HW3Y4YeHHs ydeOHOro Kypca
«BeposiTHOCTL W cTatncTika» B 7 kiacce — 34 yaca (1 wac B Hezenmo), B 8 Kiacce —
34 gaca (1 gac B Heneno B Kypce «Anredpa» ), B 9 kimacce — 34 vaca (1 yac B HeJeIIO B
Kypce «Anreopar).

COAEPXAHHUE OBYYEHUA
7 KIIACC

[lpencraBneHue MJaHHBIX B BHIE TaONWI, Jauarpamm, TIpaduKoB. 3anojHEHHE
TaOJMI], YTEHHE U TMOCTPOCHHE auarpamMM (CTOJOMKOBBIX (CTOMOYATHIX) U KPYrOBBIX).
Yrenue TpaduKOB peanbHBIX MPOIECCOB. M3BiaeueHue HHPOpMAIMUA W3 AMArpaMM |
TaOJINI, UCTIOIb30BAHUE U UHTEPIIPETAIINS TaHHbIX.

OnucarenbHast CTATHCTHKA: CpeaHee apuMeTHYecKoe, MeauaHa, pa3Max,
HanOOoJIbIIIee U HAMMEHBIIICE 3HAYCHUST HA0Opa YUCIIOBBIX JIaHHBIX. [IpuMepsI cirydaiiHon
U3MCHUYUBOCTH.

CrydaiiHbIl SKCTIEPUMEHT (OIIBIT) ¥ CITydaiiHOe coObITHE. BeposiTHOCTh U yactoTa. Poib



MaJIOBEPOSITHBIX W TPAKTUYECKH JOCTOBEPHBIX COOBITUH B TPHUPOJE U B OOIIECTBE.
MoHeTa u urpajibHasi KOCTh B TEOPUU BEPOSTHOCTEH.

['pad, BepmmHa, pedbpo. Ctenenp BepmmHbL. Yucio pédep U cymMMmapHasi CTEIICHb
BepmuH. [IpencraBnenue o cBsazHoctu rpada. Lenn u nukisl. [lytu B rpadax.

rpada (disrepoB myTh). IIpeacraBiienne 06 opueHTUpOBaHHOM Tpade. Pemenne 3amay ¢
MOMOIIBIO TpadoB.

8 KJIACC

[IpencraBneHne JaHHBIX B BUJE TaONHUII, AUarpamMmm, rpadukos.

MHOK€ECTBO, 3JIEMEHT MHOXKECTBA, MOAMHOXeCTBO. Orepanuu HaJ MHOXECTBaAMU:
oObeMHEHUE, MepeceueHue, nonoiHeHrne. CBoWcTBa oONepauuii HajJg MHOXECTBAMM:
IIEPEMECTUTEINIBHOE, COYETATENIbHOE, PACIPENEINUTENBHOE, BKIOUEHHs. lcnonp3oBanue
rpauueckoro MpeACTaBICHHS MHOMECTB JUIsl OINUCAaHUSA pEAbHbIX IPOLIECCOB U
SBJICHUM, ITPU PELICHUU 33/]a4.

M3mepeHne pacceMBaHds JaHHBIX. Jlucriepcuss M CTaHAAPTHOE OTKIIOHEHUE
YHCIIOBBIX HA0OPOB. /[lnarpamma paccenBaHus.

DOnemMeHTapHble COOBITHUA Ciay4dalHOro ombiTa. CiydailiHele coObiTuUA. BepogTrHocTn
coObITHil. ONBITEI C PABHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUAMU. CilydaliHbIN
BbIOOp. CBsI3b MEXIy MaJIOBEPOSATHBIMU U TMPAKTHYECKH JOCTOBEPHBIMH COOBITHSIMU
B MIPUpPOJIE, OOIIECTBE U HAYKE.

lepeBo. CBoiicTBa JAEPEBbEB. E€IMHCTBEHHOCTh IIYyTH, CYIIECTBOBAHWE BHUCSYECH
BEPILUMHBI, CBA3b MEXAY YMUCIOM BepIIMH W uucioM pédep. IlpaBuno ymHOXKEHHS.
Pemenue 3agau ¢ noMonibo rpagos.

[IpotuBomnonoxueie coObiTUA. Juarpamma Oiiniepa. OO0beAMHEHHE U IEpeceyeHue
coobiTnii. HecoBmectHble coObiTHs. Dopmyna CloKeHHs BEpOSTHOCTEH. Y ciIoBHas
BeposiTHOCTh. [lpaBuno ymHoxkenus. HezaBucumble coObiTusg. IlpencraBienue
AKCIIEpUMEHTa B BHJIE JepeBa. PemieHue 3agad Ha HaXOXKACHHE BEPOSTHOCTEU
C IIOMOUIBIO JIEPEBA CAY4aHOIO S3KCIIEPUMEHTA, AUarpamm Dilsiepa.

9 KUIACC

[IpencraBieHre NaHHBIX B BHUJE€ TAaOJMI], AUMArpamMm, rpapukoB, MHTEpPIpETALIMS
JaHHBIX. YTEHHE U NOCTPOCHHE Ta0Ull, TUarpaMm, rpaguKoB MO peabHbIM JIaHHBIM.
[lepecranoBku u Qakropuan. CoueTaHus W YHUCIO cOYeTaHWil. TpeyroiapbHUK
[NTackans. Pemenue 3aa4 ¢ UCMOIB30BaHUEM KOMOWHATOPUKH.

I'eomerprueckas BEpOSITHOCTh.  CilydailHbIi  BBIOOp TOYKHM U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

Ucnbitanne. Yenex u Heymada. Cepusi ucnbITaHuil 10 nepBoro ycrnexa. Cepus
ucnbiTanuil bepuymu. BeposTHOoCTH cOOBITHI B cepun ucnblTaHui beprymm.



Cnyualinas BEJIMYMHA W pACHpPENENICHHEe BEpOsATHOCTEH. MaremaTtuyeckoe
oxxujaHue u aucnepcus. Ilpumepbl MaTeMaTUYECKOTO O0XXHMIAHHUS KaK TEOPETUYECKOIO
CPEIHEr0 3HAYEHMs BEIUYUHBL. MaTeMaTH4ecKoe OKUJAHUE U JUCIEPCHs CIIydailHOM
BEJINYMHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITaHUN bepHymm».

[TonsiTue o 3akoHe OonpIIMX uncen. V3MepeHre BepoITHOCTEN ¢ MOMOIIBIO YacToT. Posib
Y 3HAYEHHE 3aKOHA OOJIBIINX YHMCEIl B IPUPOE U OOIIECTBE.

IHHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMbBI YYEBHOI'O
KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrpaMMbl yueOHOro Kypca «BeposTHOCTB
Y CTaTHUCTUKA» XapaKTEPU3YIOTCSA:

1) maTpuoTyeckoe BOCIIMTAHHE:

IPOSIBJICHUEM HMHTEpeca K IPOLLIOMY M HACTOSIIEMY POCCHMCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHHUSAM POCCHHCKHUX MATEMaTUKOB M POCCHMCKOMN
MaTE€MaTUYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3TUX JOCTHKEHUN B JIPYrUX HayKax M
MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN Ipa’kAaHMHA U peau3aliy ero mnpas,
NpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUSA  Pa3IUYHBIX
CTPYKTYP, SBJICHU, TPOLIETYp TPaXAaHCKOTO o0uiecTBa (Hampumep, BbIOOPHI, OMPOCHI),
TFOTOBHOCTBIO K OOCYXIECHHMIO JTHYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM
IIPUMEHEHUEM JIOCTH)KEHMM HAyKH, OCO3HAHUEM Ba)XXHOCTU MOPAJIbHO-3THYECKHUX
IIPUHLUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTHE B pEUICHUWM MPAKTHYECKUX  3a/1ay
MaTeMaTUYECKOW  HANpaBJIECHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTE€MAaTHYECKOIO
oOpa3oBaHMsI Ha TMPOTSHKCHUM BCEH JKU3HU JUIS  YCHENTHOW mpodecCHoHAIbHON
JCSTeIbHOCTY M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJMBHUIYyaIbHON TpPAaeKTOPUU OOpa30BaHUS W MKUZHEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOIMOHAJbHOMY M 3CTETHYECKOMY  BOCHPHUSATHUIO
MaTEeMaTHUYECKUX OOBEKTOB, 3aJay, pEUICHUM, pacCyXIeHUH, YMEHHUIO BHUJIETb
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHMSA:



OpUEHTalMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pAa3BUTHUSl 4YEJIOBEKa, TMPUPOABI U OOILECTBa,
NOHMMaHUEM MaTeMaTHUYECKOM HayKH Kak cepbl YeTOBEUECKON JESTEIbHOCTH, ITAlOB
e€ pa3sBUTUS W 3HAYUMOCTU Uil Pa3BUTHS LMBWIM3ALMH, OBJIAJECHUEM S3BIKOM
MaTeMaTUKM W MAaT€MAaTHYECKOW KyJbTypOd Kak CpEICTBOM IIO3HAHHMS MUDPA,
OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEIOBATEIBCKOM AESITEIBHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMHUpPOBaHME KYJbTYPbl 310POBbA U
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO NMPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 37J0POBbS,
BEJCHUS 3I0pOBOr0 00pasa >KH3HM (340pOBOE NHTAaHUE, COAJAHCUPOBAHHBIN PEXKUM
3aHATUN W OTJIbIXA, PETYyJsIpHas pU3ndYecKasi akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA
pediekcuy, NpPU3HAHWEM CBOEro IpaBa Ha OMIMOKY M Takoro >K€ IMpaBa Jpyroro
YEJIOBEKa,;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMell Ha NPUMEHEHHWE MAaTEeMaTUYECKHX 3HAHUM ISl PElIeHHs 3a1ad B
00JJaCT COXPAaHHOCTH OKPY’KAIOIIEH Cpelbl, TUIAHUPOBAHMS MOCTYNKOB M OLUEHKH HUX
BO3MOXXHBIX TIOCIEACTBUMA JJIi OKpYXAloUlell Cpelbl, OCO3HAHUEM TIJI00AJBLHOTO
XapakTepa 3KOJOTMYECKHUX MpoOJIeM U IyTel UX pelieHus;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBHSM COLUAILHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPENETEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 IEeATEeIbHOCTb, B TOM YHUCJIE YMEHHE
YUUTBCSA y JPYTUX JOJEH, MpuoOpeTaTb B COBMECTHOW JESATENIbHOCTH HOBbIE 3HAHMS,
HAaBBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (POPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 OOBEKTAaX U SBJICHUSX, B TOM YHUCJIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IUIaHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTYalMI0, BOCHPHUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOLIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMBIE PEILICHUS
U AeicTBuUs, (HOPMYIUPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, OPMUPOBATH OTIbIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBHUA:
e BBIBIATH M XapaKTEPU30BaTh CYILICCTBCHHBIE TNPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSATWH, OTHOIICHUH MEXAY MOHATUSAMU, (HOPMYITUPOBATH



oTpesieNieHus] MOHATUHN, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(pUKALINY,
OCHOBaHUS JJ1s1 0000UICHUS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAJIH3a;
BOCIIPMHUMATB, (dbopMyIupoBaThH U peoOpa3oBbIBATh CYKICHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;
BBISIBJIATh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M INPOTHUBOPEYUS B
(dakTax, MaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, Mpeajaratb KpUTECPHUH s
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JIeNaTh BBIBOABI C MWCIOJB30BAHMEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKIECHUW (NpsSMbIE U OT
MPOTUBHOTO), MPOBOJUTH  CAaMOCTOSITEIBHO  HECJOXKHBIE  JI0KAa3aTEelIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BbICTpanBaTh apryMEHTALUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh Ccroco0 perieHust yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHus, BbBIOMpaTh HauOOJEe MNOAXOIAIMH C YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eiCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIIbCKUNA HHCTPYMEHT TO3HAHUS,
(GopMynHpoBaTh  BONPOCHL,  (PUKCUPYIOLIME  MPOTUBOpEYHE,  MpodIIEMY,
CaMOCTOSTENIbHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITEIHHO COCTaBICHHOMY TIJIaHY HECJTIOKHBIN IKCIIEPUMEHT,
HEOOJIbIIIOE UCCIIEOBAHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTo
00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIY COOOM;

CaMOCTOSTENIbHO (OPMYJIMPOBAaTh O0OOOIIEHUSI W BBIBOJALI IO pe3yJbTaTam
MPOBEIEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OIEHUBATh  JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TpOIECcca, a TaKXKE BbBIJIBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M W30BITOYHOCTh  HMH(OpMAlMM, JaHHBIX,
HEOOXOUMBIX JJISl peUICHUs 3a1a4H;

BbIOMpATh,  AaHANM3UPOBATh, CHUCTEMATU3UPOBATb M  UHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABICHHUS;

BbIOMpATh (opMy MpeAcTaBiIeHUs MH(DOpPMAMU U WILIIOCTPUPOBATH pEIlIaeMbIe
3aJlauM CXeMaMH, JuarpaMmMamMu, HHOM rpauKoil U uX KOMOUHAIUSIMUY;
OLICHMBATh HAAEKHOCTh UH(POPMALIMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM
WK ¢(hOPMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE y4eOHbIe 1eHCTBUS:



BOCIPUHUMATh M (POPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMU U
HeIsIMH  OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHUCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS IO XOAY DPEIICHUS 3a/1auHu,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XO0J€ OOCYXJEHHs 3a/JaBaTb BOIMPOCHI IO CYIIECTBY OOCYXIaeMOil TEeMBbl,
npoOJieMbl, pelraeMol 3aJaud, BBICKA3bIBaTh WJACU, HAICJICHHbIE HA TOUCK
pEIIEeHHUs, COMOCTaBIATh CBOM CYXXICHHS C CYXKICHUSMHU JPYTHX YYaCTHHUKOB
uanora, oOHapy»XuBaTh pa3iu4yve U CXOJICTBO MO3UIMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPE/CTaBIATh PE3yabTaThl PEIICHHUsS 3a7aydd, SKCIEPUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOSITENILHO BBIOMpPATh (hOpMaT BBICTYIUICHHS C Y4ETOM 3ajaay
IPE3eHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

INOHMMAaTh W WCIIOJIb30BAaTh MPEUMYLIECTBA KOMAHAHONH U HWHAMBHUIYaJIbHOM
paboThI IPU PEIIEHUU YYEOHbIX MaTEMaTHUECKUX 3a71ay;

NPUHUMATH II€JIb COBMECTHON JI€ATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOI paboThl, paclpeAesiiarTh BUABI padOT, JTOrOBApUBATHCI, OOCYX IATh
IpOLECC U Pe3yIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOCH;
y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00Cyx)aeHUs, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBl H JApPYTU€), BBIIOTHATH CBOIO YacTh pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJbI, OIEHUBATH
KauecTBO CBOEro BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM, CPOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJAECHCTBHUSL.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSTENIbHO COCTABJISIThH IJIaH, AJITOPUTM pEUIEHUs 33Jaud (MM €ro 4acTh),
BBIOMpATh CMOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECypCcOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBaTh M KOPPEKTUPOBATh BApHUAHTHI PELIECHUN C
y4€TOM HOBOUM MH(OpMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CHOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS IIpolecca M pe3yibpTaTa
pelIeHns MaTEMaTHIECKOM 3a1auu;

NPEABUIETh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHMKHYTH IIPU PELICHWM 33Ja4u,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH ITOCTABIICHHOW WLEIU U
YCIIOBUSIM, OOBSICHATh MPUYHHBI JOCTHXKCHUS WM HEJOCTHKEHUS 1€/, HAXOAUTh
OlMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koHIly 00yuyeHust B 7 kJjacce 00y4yarolIUiiCs MOMYYHUT CIEIYIOIIHNE MTPEIMETHBIE
pPEe3yJIbTaTHI:

Yurate wuHpOpMaLMIO, TMpPEACTaBICHHYI0O B TalOiuIax, Ha JUarpaMmax,
MPEJICTaBIATh JaHHBIE B BUJIE TAOIUI], CTPOUTH AHArPaMMBbl (CTOJIOMKOBBIE (CTOIOYATHIC)
Y KPYT'OBBIE) [10 MAaCCUBAaM 3HAUCHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIE YUCIIOBBIE JAHHBIE, IIPEICTABICHHBIE B
TabnuIax, Ha AuarpaMmmax, rpadukax.

Hcnonp30BaTh [Usl ONMUCAHUS AAHHBIX CTaTUCTHUYECKHAE XapPaKTEPUCTHUKU: CpPEaHEE
apudmeTnueckoe, MeaHa, HauoOoJIbIlIee U HAMMEHbIIIEE 3HAUCHUS, pa3Max.

HmeTp nipeacTaBieHre o ciayyaiiHOW H3MEHYMBOCTH Ha IpUMeEpax LeH, GPU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JaHHBIX, MMETh IIPEJCTABICHHE O CTAaTUCTUYECKOMN
YCTOWYHUBOCTH.

K koHiy 00yuyeHust B 8 kjacce oOy4aronIuiicss MOJYYUT CIAEAYIOIINUE NMPEAMETHBIE
pE3yNbTATHL:

W3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIMIO, IPEJICTABICHHYIO B BHUJIE TaOIuILl,
auarpaMm, rpauKoB, IPEICTaBIATh JaHHbIE B BUAE TaOIUL, IUarpamm, rpa)ukosB.

OnuceIBaTh JaHHBIE C IOMOIIBIO CTATUCTHYECKUX MTOKA3aTENIeH: CPETHUX 3HAYCHUN
U Mep paccerBaHus (pa3max, JUCIIEPCHs U CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHMH M YacTOThl COOBITUH, B TOM YHUCJE IO
pe3yabTaTaM U3MEPEHUN U HAOIIOICHUM.

Haxonuth BepoOSITHOCTH CIly4allHBIX COOBITHMM B OMNbITAaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHUCJE B OMbITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath rpaduyeckue MOJENIU: JEpeBO CIy4yalHOTO 3KCIIEpUMEHTA,
JuarpaMMbl DWJepa, YuciaoBas npsmasi.

OnepupoBath MOHATUSAMU: MHOXKECTBO, MOJAMHOKECTBO, BBINOIHAThH ONEpaluy HaJl
MHOXECTBaMU: OOBEIUHEHUE, MEePECEYCHHUE, JIONOJIHEHUE, MEPEUUCIATh SJIEMEHTHI
MHO€ECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe npeacTaBieHue MHOKECTB U CBS3eH MEXTy HUMH IS
OMMCaHMS MPOIIECCOB U SIBJICHUH, B TOM YHUCJE MPHU PEIICHUH 3a/1ay U3 IPYTruX y4eOHbIX
MIPEIMETOB U KYypCOB.

K koniy o0yueHust B 9 kjacce oOy4arouIuiicss MOJy4YUT CIAEAYIOIINUE MPEAMETHBIC
pE3yNbTaTHI:

W3Bnekatb W mpeoOpa3oBbIBaTH MH(POPMAIMIO, MPEACTABICHHYIO B Pa3IUYHbBIX
MCTOYHMKAX B BUJE TaONUll, Juarpamm, rpadukoB, NPEACTaBIATh JaHHbIE B BUJE
TaOJuII, JUarpamMm, rpauKoB.



Pemate 3amaum OpraHM3oBaHHBIM TEpeOOpPOM  BapHMAHTOB, a TaKkKe C
MCITOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh OnMucaTesbHbIe XapaKTEPUCTUKH 1711 MACCUBOB YHCIIOBBIX JaHHBIX, B
TOM YHUCJIE CPEAHUE 3HAYCHUS U MEPbI PACCEUBAHMSL.

Haxomuth 49acTOThl 3HAYEHWH M YACTOTHI COOBITHS, B TOM WYHCIIC TOJb3YSICh
pe3yabTaTaMu NTPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHUCIIEC B
OMbITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMHU COOBITHSIMU, B CEpUAX HCIBITAHUU 0
NIEPBOTO YCIIEXa, B CEpUAX UCIBbITaHUNM bepHyiu.

HNmeTs npeacTaBiieHUE O CIy4alHOW BEIUYMHE U O PACTIPEACIEHUNA BEPOSTHOCTEM.

Nmetp mpencTaBieHHWE O 3aKOHE OOJBIIMX YHCET Kak O IMPOSBICHUH
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTU M O POJM 3aKOHA OOJBIIUX YHCEN B
MIPUPOJIE U OOIIECTBE.






TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3/1esioB U TeM Kourpoabsnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMblI padoThI padoThI
pecypcsbl
1 [IpencraBnenue 7 9 bubnnoreka [HOK
JAHHBIX https://m.edsoo.ru/7f415fdc
9 OnucarenpHast 8 1 bubmuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 CnyuaitHas 6 1 bubnnoreka [JOK
W3MEHUYHUBOCTh https://m.edsoo.ru/7f415fdc
BBenenue B bu6mmoreka [IOK
4 4
Teopuio rpados https://m.edsoo.ru/7f415fdc
BepositHOoCTh M
5 4acToTa 4 1 bu6mmorexa [IOK
CIIy4aliHOTO https://m.edsoo.ru/7f415fdc
COOBITHS
O000mmenue,
6 CUCTEMAaTH3AIIH 5 2 bubmorexa LHOK
. https://m.edsoo.ru/7f415fdc
3HAHUH
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 >
I[MTPOT'PAMME
8 KIIACC
Ne HauvenoBanue KoamdecTBo yacoB DJIeKTPOHHbIE
n/um  pasgenoBuTeM  Beero  Kourpoabnbie IIpakruyeckue  (uudpoBbie)



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

NMPOrpaMMbl padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
IIpencraBnenue 4 Bu6mumotexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
OnucarenbHast
CTaTUCTHKA. 4 1 bubnuorexa [JOK
PaccenBanue https://m.edsoo.ru/7f417fb2
TAaHHBIX
Cnyyaiinas 3 bubnmnoreka HOK
HU3MEHUYHUBOCTh https://m.edsoo.ru/7f417fb2
Marematnueckoe
OIIMCAaHHE 9 1 1 bubnunoreka LIOK
CIIy4alHbIX https://m.edsoo.ru/7f417fb2
coOBITHI
bubnunoreka LIOK
M 6
Hozectsa https://m.edsoo.ru/7f417fb2
Bsencuue B 4 bubnunoreka LIOK
Teopuio rpados https://m.edsoo.ru/7f417fb2
O0001menue,
cucTeMaTu3anus 4 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HAHUU
OBIIEE
KOJIMYECTBO
4 2
YACOBIIO 3 !
I[MTPOT'PAMME
9 KIIACC
N HanmenoBanu = KouanuecTBo 4acos DJIeKTPOHHbIE
© e pa3aesioB u (undpoBbIe)
n/ Bcer  Konrpoabunt = IlpakTuuecku
TeM o0pa3oBaTe/bHbBIE
n 0 e padoThl e padoThI
NMPOrpamMMblI pecypchl
[ToBTOpEeHME bubmuotexka [JOK



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

Kypca 8 Kiiacca

https://m.edsoo.ru/7f41a30
2

DIIEMEHTHI bubmuoreka [JOK
KOMOMHATOPUK 4 https://m.edsoo0.ru/7f41a30
u 2
TI'eomeTpuuecka bubmmorexa [IOK
P 4 https://m.edsoo.ru/7f41a30
s BEPOATHOCTDb 2
bubmuorexa [JOK
Hcnpeitanus
6 https://m.edsoo.ru/7f41a30
bepnymum 5
. bubmuoreka [JOK
Crnyuaiinas
6 https://m.edsoo.ru/7f41a30
BEJIMYMHA 5
OBobmene, bubmuorexa [JOK
10 https://m.edsoo.ru/7f41a30
KOHTPOJIb 5
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOT'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1.
2.

Anrebpa: 7 knacc: yaeonuk/ A.I'. Mepaisik, B.b. I[Tonouckuii; mox penakuueii B.E. TTogonsckoro.
Aunrebpa: 8 kiacc: yueonuk/ A.I'. Mep3nsk, B.b. Tlononckuii; mon penakiueit B.E. TTomonasckoro.
Anrebpa: 9 knacc: yueouuk/ Mep3msak A.I'., [Tononckuit B.b., SIxkup M.C.; nox penakuuei
[Tononbckoro B.E., OGmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M3 1aTenbCKuil ISHTP
«BEHTAHA-TPA®»; Akumonepnoe obiectBo «M3natensctBo «IIpocBemienuey.

I'eomerpus: 7 xknacc: yueOnuk / A.I'. Mep3mnsk, B.b, [Tononckuii; moa penaknueii B.E.
IMonoabckoro.

I'eomerpust: 8 knacc: yueOnuk / A.I'. Mep3isik, B.B, [Tononckuii; mon penakuueii B.E.
ITononsckoro.

['eometpus: 9 knace: yueOnuk / A.I'. Mepansik, B.b, [Tononckuit; mon penakiueit B.E.
ITomonbckoro.

Marematrka. BeposiTHOCTB 1 cTaTHCTHKA: 7-9-€ KiTacchl: 0a30BbIN yPOBEHb: y4eOHUK: B 2 4aCTHIX,
7-9 xnaccel/ Beicoukuit U.P., Slmenko U.B.; nox pen. Amenko U.B., Akiimoneproe 0011ecTBo

«M3parenbcTBO «HpOCBeH_IeHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1.

Anrebpa 7 - 9 kiacc: yueOnuk / Mepansik A.I'., I[Tononckwuii B.B., SIkup M.C.; mox penakmnueit
[Tononbckoro B.E., O0miecTBoO ¢ OrpaHnyeHHON OTBETCTBEHHOCThIO M3 1aTenbckuii HEHTp
«BEHTAHA-T'PA®y»; AkimmorepHoe obmiectBo «M3natenbcTBo «IIpocBerieHue)

MaremaTuka. BepossTHOCTB 1 cTaTucTHKA: 7-9-€ Kilacchl: 0a30BbIi YPOBEHb: yUEOHUK: B 2 4aCTHX,
7-9 xnaccel/ Beicoukuit U.P., Slmenko U.B.; nox pen. Amenko U.B., Akiinoneproe 0011ecTBo
«M3parenserBo «IIpocsemienue»

Anrebpa: TuaaKTUYeCKHe MaTepHraisl : 7 — 8 Kilace : mocodue s yqarmuxcst
obmreoOpazoBarenbHbIx opranusanuii / A.I'. Mepansk, B.b. [Tononckuit, E.M. PabunoBuu.
['eometpus. 9 kiacc. Meroanueckoe nocodue. Apropsl: byriko Enena Biagumuposna, Crapuuit
Benymuii penaktop LlenTpa pusnko-maremarnueckoro oopa3zoBanus, Mepansk Apkaauit
I'puropresuy, [lononckuit Butammii bopucosny, Axup Muxaun CemMeHoBUY.

I'eomerpust. 9 knace. Jlnpakrnyeckue marepuansl. ABTopsl: Mepsisik A.T'., ITononckuit B.b.,
Pabunosuu E.M.

I'eometpus. 9 kiacc. Pabouas terpans Nel, aBt. A.I'. Mep3nsik, B.b. Tlononckuii, M.C. Skup.

I'eomerpus. 9 knacc. Pabouast Terpanps Ne2. aBt. A.I'. Mep3sik, B.b. Iononckuit, M.C. Sxup



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

Poccuiickas anextponHas mkoja https://resh/edu.ru

Yuu.py https://uchi.ru/
bubmoteka IIOK
Poccuiickas anexrponHas mkoina https://resh/edu.ru

Yuu.py https://uchi.ru/


https://uchi.ru/







[Tonb30BaThCsl BEKTOpaMH, IMOHUMATh WX TEOMETPUYSCKHMH UM (U3NYECKHA CMBICI,

OPUMEHSATh WX B PEIICHAH T'E€OMETPUYECKHX U (¢u3ndeckux 3amad. [IpuMeHsTH

CKaJIIPHOE MPOU3BEICHNE BEKTOPOB JIUIST HAXOXKJACHUS JJIMH U YTJIOB.

[Tonb30BaThCSI METOAOM KOOPJAWHAT HA TUIOCKOCTH, NMPUMEHATH €r0 B PEIICHUH

TCOMETPUYCCKUX M IMPAKTHUYCCKHUX 3a/1a4.

Brnanets MOHATHSMH TMPaBUILHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI TyT'H

OKPYKHOCTH M PaJMaHHOW MEpHI yIja, YMETh BBIYHMCIITH IUIOMAAh KpPyra W €ro 4JacTei.

[TpuMEHSTH TTOJTydCHHBIC YMEHHS B IPAKTHYCCKUX 3a1a4ax.

HaxoauTth ocu (MM LEHTPBI) CAMMETPHH (HUTYDP, IPUMEHSITH ABHKCHHS IJIOCKOCTH B

MPOCTEHIINX CITydasx.

[TpuMeHsTh MOTydeHHBIE 3HAHUS Ha MMPAKTUKE — CTPOUTH MAaTEMATHYECKUE MOJICITH JIJIs 3a71a9
peanbHON KU3HH W TPOBOAWTH COOTBETCTBYIOIIUE BBIYMCIICHUS C

NPUMCHEHHEM TIOJO0OMS W TPUTOHOMETPHYECKHUX (QYHKIMH (IMONB3ysach, TJIe

HE00X0UMO, KAJIbKYIIATOPOM ).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4yacos
HaumeHoBaHue pa3/ie/ioB U TeM
Ne i/ KonTposbHbIe
MPOrpaMMblI Bceero
padoThI
[Tpocreiimue reomeTpudeckue GUrypbl
1 U uX cBoiicTtBa. M3mepenue 14
F€OMETPUUYECKHUX BETMYUH
2 TpeyronbHUKN 22 1
3 [TapannenbHble IpsMbIE, CyMMa YTJIOB 14 1
TPEYroJIbHUKA
4 OkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1
MOCTPOEHUS
5) [ToBTOpenue, 0600IIEHNE 3HAHMIA 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







poJjiBaBaBaBaBaBa





















ITPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS»
B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTprst Kak OJMH W3 OCHOBHBIX pAa3AEOB IIKOJIBHOM MATEMaTWKH, UMEIOIIUN
CBOCH 1eNbi0 00€CIeUnTh U3YUYEHHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOILICHUU U
B3aMMHOE DAacCIIOJIOKEHHE, OIMHUPACTCS Ha JIOTUYECKYIO, JIOKA3aTENIbHYI JIMHUIO.
[leHHOCTh W3y4YeHUS] TEOMETPUM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMUs
3aKJIFOYAeTCSA B TOM, 4YTO OOYyYaloOmUWCA  YYUTCA TPOBOAWTH JIOKA3aTEIbHBIC
PacCyX IEHHS, CTPOUTHIOTUYECKUE YMO3aKJIIOUeHUs, JIOKa3blBaThb HCTUHHBIE
YTBEPXKACHUST W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUS
«OT TPOTUBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoil 1EHHOCTBIO M3Yy4EHUSI TEOMETPUM SBIKIETCS HCHOJIB30BaHHE €€ Kak
WHCTPYMEHTAa MpU PEHIEHWH KaK MaTEMaTHYEeCKUX, TaK M TMPaKTUYECKUX 3ajady,
BCTPEYAIOIIUXCS B pealbHOW >KU3HU. OOydaromuiics: A0HKEH HAYYUTHCS OINpPEAeSUThb
reOMETPUYECKYI0 (UTypy, ONUCATh CIOBAMHU JAHHBIM 4YEepTEX WM PUCYHOK, HAUTH
IJIONIA/Ib 3€MENBHOI0 YYacTKa, PacCUUTaTb HEOOXOAMMYIO JJIUHY ONTOBOJOKOHHOTO
Kalbenst uiu Tpedyemble pa3Mepbl Tapaxa JJIsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIUTENIbHAS JIMHUS B HW3yYeHUM reoMeTpuu. Ilpm pemreHun 3amad
MPAKTUUYECKOTO XapakTepa OOYJaroUIUUCS YYUTCS CTPOUTH MaTEeMaTUYECKUE MOJCNU
peabHBIX )KMU3HEHHBIX CUTYalllid, MPOBOAUTH BBIUYUCICHUS U OLIEHUBATH aJ€KBAaTHOCTb
MOJIYYEHHOI'O pe3yJIbTara.

Kpaithe BaxkHO TOAYEpPKUBATH CBA3M TEOMETPUM C JPYTUMU  Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATH HCIIOIB30BATh OMPEACJICHUS TeOMETpUYECKUX (GUryp u
MOHSATUM, TIEMOHCTPUPOBATh MPUMEHEHHUE TMOTYyYEHHBIX YMEHUN B (DU3UKE U TEXHUKE.
OTH CBsI3W Haubojiee sApKO BUIHBI B Temax «Bekrtopb», «TpuroHomerpudeckue
COOTHOIICHUs», «MeToj koopanHa» u « Teopema [Tudaropar.

VYueOubiii  kypc «l'eoMeTpus»  BKJIOYACT  CIEAYIOIIME OCHOBHBIE  pa3Jeibl
conepxanus: «['eomerpudeckue GUTYphI U UX CBONMCTBaY, «VI3MepeHne reoMeTpu4ecKux
BEJIMUMHY», «JI€KapTOBBI KOOPAMHATHI HA IUIOCKOCTH», «BekTopsl», «/[BrxkeHus
mIockocTuy, «IIpeobpazoBaHus Mog00US».

OOmiee YKMCIIO YacoB, PEKOMEHJOBAaHHBIX [IJI1 HW3y4eHUs Y4eOHOro Kypca
«['eomeTrpuss» B 7 kmacce — 68 uvacoB (2 waca B Hememo), B 8 kiacce — 68 gacos (2
yaca B HeZIeNm0), B 9 kimacce — 68 wacos (2 yaca B HeEI0).

COILEPKAHUE OBYUYEHUSA

7 KIIACC

HauvanbHble noHsTHsA reoMerpuu. Todka, mpsiMas, OTpe3OK, Jyd. Yros. Buasl yrios.
BeprukaneHble M cMmexHble yrubl. buccekrpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. [Ipumeps



CUMMETPHUH B OKPYKAIOLIEM MHUPE.
OCHOBHBIE ITOCTPOECHUS C ITOMOIIBK HUPKYJISA U JIMHEWKU. TpeyronbHuK. BpicoTa,
MeaMaHa, OMCCEKTPHUCa, X CBOMCTBA.
PaBHOOEpEHHBIN U PaBHOCTOPOHHUN TPEYTrOJbHUKU. HepaBeHCTBO TpeyroibHUKA.
CBoiicTBa M NpU3HAKK PABHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.
CBolicTBa M MNpU3HAKK NapaUiedbHbIX NpsAMbIX. CyMMa YIJOB TpPEyroJibHUKA.
BHemHue yrisl TpeyroJbHUKA.
IIpssMOYTOJIBHBIN TpeyroiabHuK.  CBOMCTBO  MeQuaHbl  NPSAMOYIOJBHOTO
TPEYroJbHUKa, NMPOBEAEHHOW K ruroreHy3e. [Ipu3sHaku paBeHCTBA NPAMOYTOJIBHBIX
TpeyronbHUKOB. [IpsIMOYTOIbHBIN TpeyroabHuK ¢ yriom B 30°.
HepaBencTtBa B reoMmeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 0OJIbIIEM YyIiie U OOJbIlIEH CTOPOHE TpeyrojbHUKA. [lepnenaukymsp
Y HAaKJIOHHAs.
['eomeTprueckoe MeCTO TOUEK. bHCccekTpuca yriia U CEpeIMHHBIN NEPIIEHANKYIP K
OTPE3KY KaK F€OMETPUYECKHUE MECTA TOYEK.
OKpyKHOCTb M KpYI, XOpJa W JIHAMETP, UX CBOMCTBA. B3aMMHOE pacIlONOKEHHE
OKpy)KHOCTH Hu mnpsmou. KacarenbHas u cekymas K OKpPYXKHOCTH. OKpYXKHOCTD,
BIIMCAaHHAas B yroJl. BimcanHas u onvcaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

Yetreipéxyronpauku. [lapannenorpamm, €ro mnpu3HakKu W CBOMCTBA. YacTHBIE
Clly4au napajienorpaMMmoB (IPsIMOYTrOJIbHUK, pOMO, KBaJIpar), MX PU3HAKH M CBOMCTBA.
Tpaneuust, paBHOOOKast Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsiMmoyrosbHas Tpaneuus.

Merton ynBoenust meauansl. LlentpanbHas cumMmerpusi. Teopema Daneca u teopema
0 IPOIIOPLUUOHAIBHBIX OTPE3KaX.

CpenHue MuHAN TPeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyroyibHUKA.

[Tomobue TPEYroJIbHUKOB, Kod(duiment mnoaodus. Ilpusnaku momoous
TpPEeYroJdbHUKOB. [IpruMeHeHue moo0us nNpu peieHuy MPaKTUYECKUX 3a1ad.
CaoiicTBa wiomaae reoMmerpudeckux ¢uryp. Dopmyabl IS IUIOMIATU

TpeyroibHUKa, TNapaieJorpaMma, pomba u Tpanenuu. OTHOIICHHE ILIOMIaaeH
noJA00HBIX (UTYP.
Brruucnenue 1miomanei TPEyroJbHUKOB W MHOTOYIOJBHUKOB Ha KJIETYATOU Oy



Teopema [Tudaropa. Ilpumenenue teopembl Iludaropa npu pemieHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0 yrjia IMpsIMOYTOJbHOIO  TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTrOHOMETpHUYeCKHe (YHKIIUUA YIIIOB
B 30°, 45° u 60°.

BrnucaHHble W LEHTPAJbHBIE YIJIBI, YrOJd MEXAY KAacaTreJlbHOM W XOpAOH. YTIIbl
MEXKIYy XOpAaMH U CEKYIIMMHU. BrincaHHbIE 1 ONTMCAHHBIE YETHIPEXYTOJIbHUKU. B3anmMHoe
pacrnojio)keHre IBYyX OKpyxkHocted. Kacanuwe okpyxnocred. OOmme kacaTelbHbIE K

JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Taurerc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. DOpMYyIIbl IPUBEACHUS.

Pemienne TtpeyrosbHUKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
[TpeoOpazoBanue noxpobus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BENECHUU OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIMX, TEOpEMA O KBaJpaTe KacaTeJIbHOW.

Bekrop, amuHa (MOmysb) BEKTOpa, COHANpPABJICHHBIC BEKTOPBI, MPOTHBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEPALUH
HaJ BEKTOpaMH. PazmokeHuMe BEKTOpa MO [BYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa. CkanspHOE€  INpPOMU3BEIECHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJCHHUSI JUIMH U YTJIOB.

JlexkapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHUS MPAMOM U OKPYKHOCTH B
KOOpIMHATaX, IEPECEUYCHHE OKPYKHOCTEH M NpsAMbIX. METOn KOOpIHWHAT MU €ro
IIPUMEHECHHUE.

[IpaBubHBIE MHOTOYTOJIBHUKH. [{iIMHA OKpY>KHOCTH. ['panycHas u paguanHas mepa
yIJIa, BBIYMCIIEHUE UIMH AYT OKpyXHOCTel. [lnomanp kpyra, cekropa, CerMeHTa.
JIBIWOKEHUST TUIOCKOCTHM M BHYTPEHHHE CcHMMeTpun Guryp (dreMeHTapHbIe
npeactasienus). [lapannensubiii nepenoc. [1oBopor.

INPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IPOTpaMMBI YY4EOHOTO Kypca K KOHITY
oOydeHus B 7 KJjacce:

PacriozHaBath M3y4eHHbBIE Te€OMETpUYECKUE (DUTYpBI, OMNpPEAeNsITh HUX B3aUMHOE
pacroyio)keHue, Uu300pakaTb TIeOMETPUYECKHEe (UTypbl, BBIIOJHATH YEPTEKHU
[0 YCJOBHUIO 3anaud. M3mepsTh JMHEWHBIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amauu
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peabHOU
KU3HU, pPa3MEpPOB MPHUPOAHBIX OOBEKTOB. PasznnuaTe pasmepbl 3TUX OOBEKTOB
1o HOPSIAKY BEIIUYU



CTpouTh YEPTEXKHU K TEOMETPUUECKUM 3a]]a4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTrOJIBHUKOB, UCMOJIb30BAThH MPU3HAKUA U
CBOICTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IIPHU PEIICHUU 33]1a4.

[IpoBOIUTE JIOTMYECKHE PACCYKAECHUS C HCHOJB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbCs MPU3HAKAMU  PABEHCTBA  MPSAMOYIOJbHBIX  TPEYTrOJbHUKOB,
CBOWMCTBOM MEJWAaHbI, MPOBEIAEHHON K THUIIOTCHY3€ MPSMOYrOJIbHOIO TPEYrOJIbHUKA,
B PELLIEHUU F€OMETPUUYECKHUX 3a/1a4.

OnpenensaTh MapauieTbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpBhIE 00pasyeT C
HUMH cekymas. OnpenensiTe MapajyieIbHOCTh MPSIMBIX C IMOMOIIBIO PaBEHCTBA
pacCTOSIHUN OT TOYEK OJHOM IPSMOU A0 TOUEK APYrou IPSMOM.

Pemrars 3amaun Ha KiteTuaToit Oymare.

[IpoBOAUTL BBIYMCICHHUS M HAXOJIUTh YUCIOBbIE WU OYKBEHHBIC 3HAUYCHUS YIJIOB B
F€OMETPUUYECKUX 3a7adyaXx C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  VyIJIOB, OOpa30BaHHBIX TMpPU TMEPECEUECHUU JIBYX
MapajuieIbHBIX NPSIMBIX CEKYIIEH. Penats npakTHUYeCKHUe 3a/1a41 Ha HaX0KI€HUE YTIJIOB.
Bnanets MOHATUEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACsITh
OHMCCEeKTpUCY yrila U CepeANHHBIN MEePIEHAUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA
TOYEK.

@opMyIHpOBaTh OMNPEACIEHUS OKPYXKHOCTM H  Kpyra, XopAbl U JUaMeTpa
OKPYKHOCTH, TIOJIb30BaTbCsl MX CBOWCTBAMU. YMETh MPHUMEHATh OSTH CBOWCTBA
IIPY PELICHNUH 33/1a4.

BrnaneTs NoOHATHEM ONMMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
ueHtp. llonmp3oBaTbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJibHUKA
MEPECEKAIOTCA B OJTHOM TOUKE, U O TOM, YTO CEPEANHHBIC TIEPIICHANKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOU TOUKE.

Brnamerp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, ITOJIB30BATBCA TEOPEMOU O
MEPIICHANKYJISIPHOCTH KAacaTeJIbHOU U paguyca, IPOBEIEHHOTO K TOYKE KaCaHUs.
[Tonp30BaThbCsl MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, MOHHUMATh HX
MIPAKTUYECKAN CMBICIL.

[IpoBOUTH OCHOBHBIE TE€OMETPUUECKHUE MOCTPOCHHS C MOMOIIBIO LUPKYIS U
JINHEWKMU.

[IpenmeTHBIE pe3yabTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydenus B 8 KJjacce:

Pacno3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BATHCS UX
CBOWCTBAMHU IPHU PEUICHUU T€OMETPUUECKHUX 3a/1a4.
[TpMEHSATh CBOWMCTBAa TOYKH MEpPECCUCHUS] MEIUaH TpeyrojbHHKa (IEeHTpa Macc) B
pELICHNH 3a]1a4.
Brnanerp moHATHEM CpegHEH JHMHUM TPEYroJbHUKA U Tpaneuud, NPUMEHSATh UX
CBOWCTBA IIPU PEIICHUM TreoMeTpuueckux 3aaad. llosb3oBaTbea Teopemont dDasie



U TEOpEeMOM O MPOMOPIHHOHANBHBIX OTpe3KaxX, NPUMEHATh WX JUIsl PpElICHUs

MPAKTUYECKUX 33]1ay.

[IpuMeHAT, MNpU3HAKK MOJ00MS TPEYrOJBHUKOB B PEIIEHUU T€OMETPUUYECKUX

3aj1ad4.

[Tonb3oBaTbCs teopemor  Iludaropa nmns pemieHUs] TEOMETPUUYECKUX U

MpaKkTUUYEeCKUX 3aad. CTpOUTh MATEMATHUYECKYyI0 MOJIETh B MPAKTUYECKUX 3ajadax,

CaMOCTOSITEJILHO JIeJIaTh YePTEXK U HAXOJIUTh COOTBETCTBYIOIINE JIJIUHBI.

Brnanetrs noHATUSAMU CUHYCA, KOCUHYCA M TAHT'€HCA OCTPOTO yrila IpsIMOYT'OJIbHOTO

TpeyroibHuKa. [10J1630BaThbCsl ITUMU MOHATHAMU VIS PEIICHHS TPAKTUYECKUX 3a1a4.

Berauciate  (pa3iMyHBIMEA - CIIOCOOAMH)  TUIOMIATh TPEYrOJbHUKA H  IUTOIIAIH

MHOTOYTOJIBHBIX (uUryp (mois3ysch, e HEOOXOAUMO, KaJIbKyIaTOpoM). [IpuMEHSTH

MOJTYYCHHBIE YMEHUS B MPAKTUYECKUX 3aa4ax.

Branerh MOHSATHUSIMU BIHMCAHHOTO W IIEHTPAJIBHOIO YIiia, UCIOJIb30BATh TEOPEMBI O

BIIMCAHHBIX yIiIaX, yriax MeKIy xopAaMmu (CeKYIIUMHM) U yIiie MEKIy KacaTeabHON 1

XOpJIO¥M MPHU PEIICHUH N'e€OMETPUUECKUX 3a7a4.

BnageTe mNOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSITh CBOMCTBA

OINMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEIICHUM 3a]1ay.

[IpuMeHSTh MOTy4YECHHBIE 3HAHUA Ha MTPAKTHUKE — CTPOUTh MaTeMaTUYECKUEe MOJICIIN TSt
3ajlad  peajbHOM JKW3HU U TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHS

C TMpPUMEHEHHWEM TMOoJ00us W TpPUTrOHOMETpuM (MONB3YSICh, TIA€ HEOOXOIUMO,

KJIbKYJIATOPOM).

[IpenmeTHBIC pe3yabTAaTBI OCBOCHHS MPOTPaMMBI YU4EOHOTO Kypca K KOHITY
obyuenus B 9 kJacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMH OCTPBIX YIJOB, HAaXOIUTh C HMX MOMOIIBIO
pa3iMUYHbIE JIEMEHTBI TPSMOYTOJIBHOTO TPEYrojbHUKA («PEUICHHUE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C TNOMOIIBIO KaBKYJIATOpPA) JJIUHBI H  YIJIbI
JUIS. HETaOJIMYHBIX 3HAUCHUH.

[Tonp30BaThCst  QopMyJaamMH TMPUBEACHHUS U OCHOBHBIM  TPUTOHOMETPUUECKUM
TOXKJIECTBOM  JUISI HAXOXKJIEHHsS COOTHOLIEHWH MEXKIy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUIA HAXOXXICHHS PA3IHYHBIX
3JIEMEHTOB TPEYroJbHUKA («pelleHHe TPEyroJbHUKOBY), MPUMEHATh UX TPU PEIICHUN
reOMETPUYECKUX 3a/1ay.

Bnanerp mnoHATHAMH TpeoOpa3oBaHHsl MOAOOMS, COOTBETCTBEHHBIX DJIEMEHTOB
noao0HbIX Guryp. [losb3oBaThcsi cBOMCTBAMH MOAOOMS MPOU3BOJIBHBIX (DUTYDP, YMETh
BBIYMCIISATD JJIMHBI U HAXOAUTH YIJIbl Y TOAOOHBIX Guryp. [IpumMensTs cBoiicTBa mogooust
B NPaKTUYECKUX 3a7adyax. YMETb MPUBOJUTH MPUMEpPHl MOAOOHBIX  (UTYD
B OKPYKaIoIlEM MUDE.

[Tonp30BaThCsl TEOpEMaMHU O MPOU3BENEHUU OTPE3KOB XOpA, O MNPOU3BEACHUU
OTPE3KOB CEKYILHUX, O KBagpaTe KacaTellb



[Tonb30BaThCsl BEKTOpaMH, IIOHMMaTh WX TEOMETPHUYECCKHH U (U3NYSCKUH CMBICH,

NPUMEHSATh WX B PEIICHUH TeOMeTpudYeckux u (Qusmdyeckux 3amad. [IpumeHsTH

CKaJIIPHOE MPOU3BEJICHNE BEKTOPOB JIUIS HAXOXKACHUS JJIMH U YTJIOB.

[Tob30BaThCsl METOJAOM KOOPAWHAT HA TUIOCKOCTH, NMPUMEHATH €r0 B PEIICHUH

TCOMETPUYCCKUX M IMPAKTHUCCKHUX 3a/1a4.

Brnanets NMOHATHSAMU TPaBMIIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JIJUHBI JTYTH

OKPYKHOCTH M pPaTuaHHON MEphbl yrjia, YMETh BBIYMCIIATH IUIOIAJb KPyra M €ro 4acTeH.

[TprMEHSTH TOJTydCHHBIC YMECHHS B IPAKTHYCCKUX 3a1a4ax.

HaxoauTth ocu (MM LEHTPBI) CAMMETPHUH (HUTYDP, IPUMEHSITH ABHKCHHS IJIOCKOCTH B

MPOCTEHIINX CITydasx.

[TpumeHsTh MOoTydeHHbBIE 3HAHUS HA MMPAKTUKE — CTPOUTH MATEMATHUYECCKUE MOJICITH JIJIS
3aJa4  peajbHOM JKM3HH W TPOBOJUTH COOTBETCTBYIOIIWE BBIUYMCIICHHS C

NPUMCHEHHEM TIOJO0OMS W TPUTOHOMETPHYECKHUX (QYHKIUH (IMONB3ysAch, TJIe

HE00X0UMO, KAJIbKYJIATOPOM ).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/nn KonTpoJbHbIe
MPOrpaMMbl Bceero
padoThI
[Tpocreiimue reomeTpudeckue GUrypbl
1 U uX cBoiicTBa. M3mMepenue 14
F€OMETPUUYECKHUX BETMYUH
2 TpeyronbHUKN 22 1
3 [TapannenbHbIe psMbBIE, CyMMa YTJIOB 14 1
TPEYroJIbHUKA
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1
MOCTPOEHUS
5) [ToBTOpEeHue, 0600IIEHNE 3HAHMIA 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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