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AHHOTALUA
JlanHas MeToauveckas pa3paboTka MmocBsiieHa mpodieMe moarotopku k OI'D

M0 MAaTeMaTUKE BBITYCKHUKOB 9 KkiaccoB. B Hee BXOIAT 3aaHusl TpeX MOAyJeH
(«Anrebpa», «['eomerpus», «Teopuss BEepOSTHOCTH M CTaTHCTHKA»), MOJ0OHbBIE
HK3aMEHAIMOHHBIM, MOATOTOBUTENIbHBIC 3aJaHusl sl OTPaOOTKH 3JIEMEHTOB
KOKIOW TEeMbl, BapUaHThl JISI CAaMOCTOSITEJILHOTO BbIMOJHEHMS.  JlaHHas
pa3paboTka MOMOXXeT oOydaromumcs: 3(Q@PeKTHBHEE MOATOTOBUTHCS K caade

9K3aMcCHa.



IHosicHuTEeNLHAA 3aNIUCKA
JlanHass mporpaMMa MpeaHa3HaueHa IS oOydarommuxcs 9-X KJIaccoB

o0meoOpa3oBaTebHbIX  YUpEXKAEHUMM M paccuutaHa Ha 34 wuyaca. OmnHa
npeaHa3HayeHa JJi MOBBIIEHUs 3()PEKTUBHOCTH MOATOTOBKU 0O0ydarommxcs 9
KJIacCa K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHY II0 MaTeMaTHKE 3a Kypc
OCHOBHOM IIKOJIBI U MIPELyCMAaTPUBAET UX MOATOTOBKY K AaJIbHEHIIEMY O0YYEHUIO
B CPEJIHEH ILIKOJIE.

ITporpamMmma kypca couetaerca ¢ J00biM YMK, pekoMeHIOBaHHBIM K
UCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM IPOLIECCE U COIIACOBAHA C TPEOOBaHUSMU
roCyJapCTBEHHOIr0 00pa30BaTEIbHOIO CTaHAApTa M COJEPKAHUEM OCHOBHBIX
IIporpamm Kypca MaTeéMaTUKA OCHOBHOW HIKOJIBI.

[IporpamMmMoil MIKOJIBHOIO Kypca MaTeéMaTUKd HE MPeTyCMOTPEHBI
0000IIeHNEe M CUCTEMATHU3alMsl 3HAHUN MO PA3IUYHBIM pazjienaM, MOTyYEHHbBIX
yYallMMHCS 3a BeCh MepuoJl oOydeHuss ¢ 5 mo 9 kiacc. DIEKTHBHBIM Kypc
«Maremaruka: noaroroBka k OI'D» MO3BOJIUT CUCTEMATU3UPOBATH U YIIIyOUTH
3HAHMS YYALIMXCS 110 Pa3IMYHBIM pa3fenaM Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
(apupmeTnke, anreOpe, CTATUCTUKE M TEOPUM BEpOSITHOCTEW, reomeTpun). B
JAHHOM KypC€ TaKK€ pacCMaTpHBAIOTCS HECTAHJAAPTHBIC 33JJaHUs, BBIXOSAIIUE 32
paMK{ IIKOJBHOM mporpamMMmbl (rpaduku C MOAYJIEM, KyCOYHO-3aJlaHHbIE
(GyHKUMH, pElIeHHEe HECTAHJAPTHBIX YPAaBHEHH M HEPABEHCTB U Jp.). 3HAHHE
TOr0 Marepuala M yMEHUE €ro IPUMEHATHh B IPAKTHUYECKOW JEATEIIbHOCTH
MO3BOJIUT IIKOJBbHUKAM pelIaTh pa3HOOOpa3Hble 3aJja4l Pa3InyHON CII0KHOCTU U
NOJATOTOBUTBHCS K YCHEIIHOW cJade »3K3aMeHa B HOBOW (¢Gopme HUTOroBOM
aTTECTALNH.

Kaxmoe 3ansTue, a Takke BCE OHU B 11€JIOM HaIpaBJIE€HbI Ha TO, YTOOBI Pa3BUTH
MHTEPEC IIKOJBbHUKOB K IMPEAMETY, NO3HAKOMHUTh KX C HOBBIMH HJAESIMHU H
METO/JAMH, PpACUIUPUTH MPEJCTaBIeHne 00 H3ydyaeMOM B OCHOBHOM Kypce
MaTtepuale, a rlaBHOe, pACCMOTPETh UHTEPECHbIE 3a/1a4H.

OTOT Kypc NpemyiaraeT ydalmuMmcs 3HAaKOMCTBO C MaTEeMaTUKOM Kak C
OOIIEKYJbTYPHOM LIEHHOCTHIO, BBIPAOOTKOW MOHMMAHHUSA HWMH TOrO, YTO
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MaTeMaTHKa SIBIISIETCS MHCTPYMEHTOM TO3HAHUS OKPYXKAIOIIETO MUpa U CaMOTO
ceOsl.

Ecii B W3ydYeHHMHM NpEeIMETOB CCTECTBEHHOHAYYHOTO ITMKJIA OYCHBb BaXKHOC
MECTO 3aHMMAeT »JKCIEPUMEHT W HWMEHHO B TIPOIECCEe DOKCIEPUMEHTa W
OoOCYXXJICHHSI €ro OpraHM3allid M PE3yNbTaTOB (DOPMUPYIOTCS W Pa3BUBAIOTCS
WHTEpPEChl Y4YEHHWKA K JaHHOMY IIPEJAMETY, TO B MaTEMaTHKE SKBHBAJICHTOM
IKCIIEpUMEHTa SBISIETCS pemieHne 3amad. CoOCTBEHHO BeCh KypC MAaTeMaTHKHU
MOXKET OBITh ITOCTPOCH M, KaK IPaBUJIO, CTPOUTCS HA PEHICHUH Pa3IUYHBIX I10

CTCIICHN BA)KHOCTH U TPYAHOCTH 3a1a4.

Ileab Kypca: cucTeMaTH3alus 3HAHUN U CTIOCOOOB IEATEIbHOCTH YYaIIUXCS 10

MaTEMaTHUKCEC 3a KypcC OCHOBHOH IIKOJIbI, IIOATOTOBKA 06yanOH1HXCH 9 knacca K
OCHOBHOMY I'OCYIapCTBCHHOMY 9K3daMCHY I10 MATCMATHUKC. YcnemHas caayda OFS,

nepexo1 B 10 kiacc mo BeIOpaHHOMY ITPO¢UIO(TIPH HEOOXOIUMOCTH).

3axaum Kypca:

- obyuarowue: (hopmuposanue noznasamenvuulx u iocuveckux YVJ[)

o @dopmupoBanue "Oazpl 3HaHUK" 1O anrebpe, TrEOMETpUM U peaIbHOU
MaTeMaTHKe, MMO3BOJISIONICH OECIPENsITCTBEHHO ONIEPUPOBATH MATEMATUIECKUM
MaTepuanioM BHE 3aBUCHMOCTH OT CITOcO0a MPOBEPKH 3HAHUU.

e Hayuuth npaBUIbHON MHTEPHPETALNU CTIOPHBIX (OPMYITHUPOBOK 3aTaHHM.

e Pa3BuTh HaBBIKU PEIICHUS TECTOB.

e Hayuuts makcumanbHO 3(P(EKTUBHO pachpeiesTh BpeMs, OTBEJICHHOE Ha
BBHITIOJTHEHUE 3a/IaHUSI.

e [IloarotoBuTs K ycnemHou cnadye OI'D no MaremaTuKe.

- pazsusarowue: (popmuposanue pezynraimuenvix ¥Y'VJ/I)

® yMEHHUE CTaBUTh Iepea coOOM Lenb — meJienojaraHue, Kak IOCTaHOBKY
y4eOHOM 3a/laul Ha OCHOBE COOTHECEHHS TOTO, YTO YXKE M3BECTHO U YCBOECHO

y4auyMcs, ¥ TOro, 4TO €I11€ HEU3BECTHO;



® IUIAHUPOBAaTh CBOKO  paboTy - IUIAHMPOBaHWME —  OMpe/AelieHUe
IIOCJIENOBATENBHOCTH  MPOMEXYTOUYHBIX LEJIeW C y4eTOM KOHEYHOIO
pe3ynbTaTa; COCTABJICHHE IIJIaHA U MOCIEA0BATEIIbHOCTH ACUCTBUM;

« KOHTPOJb B (opme cinyeHHs crnocoba JEHCTBUSL W €ro pe3ysibraTa C
3aJJaHHBIM 3TaJOHOM C IEJNbI0 OOHAPYXEHUS OTKIOHEHUH W OTIMYHMA OT
ATAJIOHA;

« OLIEHKA - BBIJCIICHUE U OCO3HAHUE Y4YalIUMCS TOrO, YTO YXKE€ YCBOCHO U 4YTO

CIIC IMOJICKNUT YCBOCHHNIO, OCO3SHAHUC KAUCCTBA U YPOBHA YCBOCHUA,

- socnumamenvhwle: (hopmuposane KOMMYHUKAMUBHBIX U TuyHOCMHbIX YV]])

e (opMupoOBaTh YMEHHE CIYIIATh U BCTYNaTh B JIHAJIOT;

® BOCIIUTHIBATh OTBETCTBEHHOCTh U aKKYPaTHOCTH;

® YYaCTBOBAaTh B KOJUICKTMBHOM OOCYXXJCHHH, IIPH STOM YUYHUTHCA YMEHHIO
OCO3HAHHO M TIPOM3BOJIBHO CTPOUTH PEUEBOEC BBICKA3BIBAHUE B YCTHOW H
MUChbMEHHOH (hopme;

® CMBICJIO00pA30BaHUE T. €. YCTAHOBJICHHIO YYAIUMHUCS CBSA3H MEXIY IIEIIbIO
yu4eOHOW JCSATEILHOCTH W €€ MOTHBOM, JPYTHMH CIIOBAaMH, MEXIy
PEe3yIAbTAaTOM-TIPOAYKTOM YYCHHS, TOOYKIAFOIIUM ACATCIBHOCTD, U TEM, paau
Yero OHa OCYIIECTBIISETCS, CAMOOPTaHHU3AIIHS.

Metoasbl u popmbI 00ydeHUsI

Metonbsl 1 QopMbl O0ydeHHUsS ONpPENENAIOTCS TPEeOOBaHUSMU OOYy4YEHUS, C
Y4E€TOM HWHJUBUIYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEW yYalluxcs, pa3BUTHUS U
CaMOpa3BUTHUS JIMYHOCTH. B CBSI3M C 3TUM OCHOBHBIE NHPHOPUTETHI METOJIUKH

HN3Yy4YCHUS KypcCa:

o 00yueHHue 4yepe3 OMbIT U COTPYIHUYECTBO;
e YYET MHAMBHUAYaJbHBIX OCOOEHHOCTEH M MOTPEOHOCTEN yUaIIUXCS;
e HHTEPAKTHBHOCTH (paboTa B MajbIX Tpymmnax, pPOJEBBIE WIPHI,

TPEHUHTH, BHE 3aHATUHN - METOJ] IPOEKTOB);



e JIMYHOCTHO - JEATEIBHOCTHBIM U CyOBEKT — CYOBEKTHUBHBIN MOAXOJ
(Oonplliee BHMMaHUE K JIMYHOCTH YYalIETocs, a HE LEIsIM Y4YUTels,

PaBHONPABHOE UX B3aHMMOJICHCTBHE).

g paboThl ¢ yyammmucs, 0e3yclI0BHO, IPUMEHUMBI Takue (Gopmbl paboTHl,
Kak Jekius u cemuHap. [lomMuMO 3TuUX TpaguIMOHHBIX (OPM pEKOMEHIYEeTCs
UCIIOJIB30BaTh TAKKE JUCKYCCHH, BBICTYIUICHHMSI C JOKJIAJaMH, COACPKALIUMHU
OTYET O BBINOJIHEHUM WHIMBHUIYAIBHOIO WIM TI'PYIIIOBOTO JOMAIIHETO 3aJaHUS
WM C COJOKJIalaMH, JOTNOJIHSIOIIMMHU JIEKIUIO YyYuTens. BO3MOKHBI pa3IndHbIE
(GopMbI TBOPUECKOM pabOTHI yUalllUXCsl, KaK HAIIPUMEp, «3alUTa PEUICHUS, OTYET
10 pe3ysbTaTaM «IIOMCKOBOI» pabOThl Ha 0Opa3oBaTeNbHBIX caiiTax B IHTepHETe
1o ykazaHHo#l Teme. Takum 00pa3oM, AaHHBIN KypC HE HCKIIOYAET BO3MOXHOCTHU
IIPOCKTHON JEATEIbHOCTH Y4Yalluxcsi BO BHEYpo4yHOe Bpemsa. Mrorom Ttakoun
NEeSATEIbHOCTH MOTYT OBITh TBOPYECKHE PAOOTHI.

[IpennaraeMplii Kypc sIBISIETCS pPa3BUTHUEM CUCTEMBl paHee MPUOOPETEHHBIX
IIPOTPAMMHBIX 3HAHWM, €r0 LEJIb - CO3AaTh LIEJIOCTHOE NPEACTABIEHUE O TEME U
3HAYMUTENBHO PACIIUPUTH CIIEKTP 3a/a4, MOCUJIBHBIX I ydamuxcs. Bece cBoiCcTBa,
BXOZAIIME B KypC, U UX I0OKA3aTEIbCTBA HE BBI3OBYT TPYAHOCTH y y4alluxcs, T.K.
HE COJIEp)KAaT TPOMO3JIKMX BBIKIAJAOK, a KaXKIO€ NPEAbIayllee TOTOBUT
nociuenyromee. [lpu  HampaBnsromend pojid  yuuTeNs  IIKOJBHUKH — MOTYT
CaMOCTOSITENILHO C(OPMYJIMPOBATH HOBBIE JIs HUX CBOICTBA U JaXKe JI0Ka3aTh HX.
Bce momkHO pacnosiaratb K CaMOCTOSATENIBHOMY MOMCKY WM IMOBBIIIATh MHTEPEC K
u3ydyeHnro npeamera. IlpencraBisds  ydamummcss BO3MOYKHOCTB — OCMBICIIUTH
CBOMCTBA U MX JOKAa3aTEIbCTBA, YUUTENb PA3BUBAET T€OMETPUUECKYIO NHTYUILIHIO,
0e3 KOTOpOI HEMBICIIUMO TBOPUYECTBO.

Takxum oOpa3om, mporpamMma NpUMEHUMa JIsl pa3UYHbIX TPYII IKOJIHHUKOB, B
TOM YHUCJIE, HE UMEIOIINX XOPOUIEH NOATOTOBKU. B 3TOM ciyyae, yduTesb MOKET
CY3UTh TpeOOBAaHHSA U TPEMJIOKUTH B KAaueCTBE JIOMAIHUX 3aJaHUi CO3JIaHUE
TBOPYECKUX PabOT, IPU ATOM Y JIeTel pa3BUBAETCS] MHTYUTHBHO-AaCCOLIMATUBHOE

MBIIIJICHUE, YTO HCCOMHCHHO, ITOMOKET UM IIPU BLINTIOJIHCHUHA SaHaHI/Iﬁ O)JRCH
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OcHoBHast (PyHKIHS Y4UTEIS B TAHHOM KYpCE COCTOMUT B «COIPOBOXKICHHID)
yYallerocsi B €ro no3HaBaTeIbHON AEATEIbHOCTH, KOPPEKLIUU PAHEE MOITYYEHHBIX

yuamumucsa 3Y H.

OCHOBHOE COJEP/KAHHE
(34uaca)
Apudpmeruka

H(lmypaﬂbﬂble uucna. Cmenenv c HamypaitoHblM nokasanenem.

Payuonanvusvie uucna. Mooyno (abconromuasn eenuuuna) yucna. Cpagnenue
PaAyuUoHAIbHbIX Yucel. Apugdmemuueckue 0elucmsus ¢ payuoHAIbHbIMU YUCTAMU.
CmeneHb ¢ yenvim noxasameem.

Yucnosvie vipasicenus, NOpsI0OK Oelicmeuti 8 HUX, UCNOIb308aHUe CKOOOK. 3aKoHbl
apugmemuueckux 0elcmeull. nepemecmumenbHbulil, CO4emamenbHblil,
pacnpeoenumebHbolil.

[erictBurenpHplie uncia. KBaaparHblii KopeHb U3 yuciaa. KopeHps Tperbeit
crerneHu. [louamue o kopHe N-0uU cmenenu u3 4Yucia.

JlelicTBUTEIBHBIE YKCIIa KaK OECKOHEUHBIE JecsATUUHbIE Apoou. CpaBHEHUE
JNENUCTBUTENBLHBIX YUCEI, apu(pMETUYECKHUE TEHCTBUS HAJl HUMHU.

Orarbl pa3BUTHUS MIPEACTABICHHUN O YHCIIE.

W3mepenus, npubimkeHusi, OolleHKU. Pazmepbl 00BEKTOB OKPY’KaloIEero Hac MUpa
(OT aneMeHTapHBIX YacTull A0 BeeneHHol), NUTeIbHOCTh POLIECCOB B
OKpPY’KaroIIEM HAaC MUpE.

[TpencraBieHne 3aBUCUMOCTH MEXy BETUUMHAMHU B BUJE (POpMYJI.

BoieneHne MHOKUTEIS — CTEIIEHU AECATU B 3AIIUCH YNCIIA.

Anzebpa

Anzebpauueckue opoou. Apugpmemuueckue onepauuu Hao anzedpauyecKumu
opoosamu. byxeenwnvie evipadicenus (8vipadicenus ¢ nepemenuvimu). Huciosoe
3HaueHue OYK8eHHO20 @bipadiceHus. Jlonycmumvie 3HAYEHUS NEPeMEHHbIX,
6X005WUX 8 aneeopauveckue evipadicerus. Iloocmanoska evipadiceHuil emecmo
nepemennvix. Pasencmeo bOykeenuvix svipasxcenuil. Toscoecmseo, 00Kazamenbcmeo
mooicoecms. Ilpeobpazosanus evipasicenuil.

Ceoticmea cmeneneti ¢ yeavim nokazamenem. Muoeounenst. Cnooicenue,
8blYUMAaHUe, YMHONCEHUE MHO20UIeHO8. DPOopMYNbl COKPAWEHHO2O YMHOMCEHU!
Keaopam cymmul U Keaopam paszHocmu, KyO0 cyMMbl U KyO pasHocTH. Popmyna
pasznocmu keadpamos, popmyia CyMMbl KyOOB U pa3HOCTH KyOOB. Pa3znooicenue
MHO20UNIeHa Ha MHoxcumenu. Keaopamuviti mpexunen. BbineneHue MOIHOTO
KBajJpaTa B KBaJpaTHOM TpexuwieHe. Teopema Buema. Paznooswcenue keaopamHnoco
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mpexujieHa Ha JuHeuHvle MHodxcumenu. Mmnozounenvt ¢ 0O0HOU nepeMeHHOU.
Cmenensv muozounena. Kopenv mnozounena.

Anrebpanueckas apoos. Cokparenue apooeit. JleicTBus ¢ anredpandecKumMu
IpOOSMHU.
PannonanbsHble BeIpaXeHus U UX npeoOpa3zoBanus. CBOMCTBA KBaApaTHBIX KOPHEN
Y UX IPUMEHEHUE B BBIYUCICHUSX.

Ypasnenua u mnepasencmea. Ypasnenue c oomou nepemennou. Kopenw
ypaenenus. Jlumneiinoe ypasnenue. Keaopamnoe ypasnenue: ¢opmyna KopHeli
K6aodpamHoeo ypaeneHus, Pewenue payuonanohvix ypaeuenui. Ilpumepst peutenus
VPABHEHUl GbICUIUX CMeNneHell, Memoobl 3AMeHbl NePeMEeHHOU, PAa3/loHCeHUs Ha
MHOMCUMEIU.

VYpaBHEHHE C IBYMS IEPEMEHHBIMU; PEIICHUE YPABHEHHUS C JIBYMS IEPEMECHHBIMU.
Cucrema ypaBHeHUN; penieHrue cucreMsl. CHcTeMa IBYX JIMHEMHBIX YPABHEHHM C
JIByMsI TIEPEMEHHBIMH; PEIICHUE TOJICTAHOBKOW W alre0pandyecKuM CIIOKEHUEM.
YpaBHEHHE C HECKOJIBKUMH INEpEMEHHBbIMU. [Ipumepbl pemieHus: HEITUHEUHBIX
cucreM. [Ipumepsl pelieHus ypaBHEHUM B LIEJIBIX YUCIIAX.

HepaBenctBo ¢ omHoM nmniepeMeHHOW. Pemenne HepaBeHCTBA. JIMHEWHBIE
HEpPABEHCTBA C OJHON NEPEMEHHOW U HUX cuctembl. KBajpaTHble HEpPaBEHCTBA.
Ipumepwl pewrenus OpoOHO-TUHEUHBIX HEPABEHCMS.

HucnoBele HEpaBEHCTBA M WX CBOWUCTBA. /lokazamenbCcmeo HUCI08bIX U
aneebpauyeckux HepageHcms.

Ilepexox or cjioBecHOW (POPMYJHUPOBKU COOTHOLIEHUIN MeEXKAY BeJIMYUHAMU
ajqreoOpanvyeckoii.  PemieHue TeKCTOBBIX 32724 aJredpanyecKuM Crocooom.

YucsoBbie M0CJIeI0BATEJIbHOCTH. [TonsTHE MTOCJIEN0BATENBHOCTH.
Apudmernueckas u reomerpuueckas mnporpeccur. dopmyinbsl 00mIero usiaeHa
apu(PMETUYECKON U TE€OMETPUUYECKON MPOTrpeccuil, CyMMbl MEPBBIX HECKOJBKUX
YJICHOB apu(METUUECKON U TEOMETPUIECKOM MPOTPECCUH.

Yucaosble ¢pynkuuun. [lonsarue dynkuuu. OOnacte omnpeaeneHus GyHKINM.
Cnocobbr 3amanus (ynkiuu. ['padux ¢yHkiuu, Bo3pacTaHue U yObIBaHUE
dbyHkuuu, HanOosblllee W HAaUMEHbIEe 3Ha4YeHUs (GYHKIUHU, HYIH (QYHKIIHH,
MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA. UTeHue rpadukoB (PyHKITHIA.

OyHKIMK, ONUCHIBAIOUIME TMPSAMYI0 M OOpaTHYI0  MNPONOPIHOHAIBHYIO
3aBUCUMOCTH, uX rpaduku. JIuHeliHas ¢yHKiusa, ee rpaduk, reoMeTPUUCCKUi
cmbicit  ko3duumentoB. ['unepboma. Ksagparnunas ¢yHkuusa, ee rpaduk,
napabona. KoopamHatel BepmmHbI mTapaboiibl, och cuMMmeTpuu. CmeneHmubvie
@yHKYUU ¢ HAaMYparLHLIM noxazamenem, ux epaguxu. I'paduku QyHKINI: KOPEHb
KBaJIpaTHBIN, KOpeHb KyOuueckuii, Moaynb. Mcnonb3zoBanue rpadukoB (QpyHKIIMIA
JUTSL PEIICHUS] YPAaBHEHUN U CHCTEM.

[Tpumepsr rpaduueckux 3aBUCHMOCTEH, OTPAKAIOIIUX PEATbHBIE TMPOIECCHI:
Kosie0aHue, TOKa3aTeNbHBIM POCT; uwucno8vle QYHKYUY, OnUCHIGArOWUEe MU
npoyeccai.

[TapannenpHplii mepeHOC TpadUKOB BIOJIb OCEH KOOpAUHAT W CUMMempus
OMHOCUMENLHO OCEl.



Koopaunarpl. WM300pakeHue 4ymcen TOYKAMH  KOOPAMHATHOW  MPSIMOM.
['eoMeTpudecKkuii CMBICI MOAYJSL 4uciaa. UWCIOBBIE INPOMEXYTKH: HWHTEpBAJ,
OTPE30K, JIyd. Popmyna paccmosHus Mexicoy moukamy KOOpOUHAMHOU NPAMOUL.
JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH; KOOpAMHATBI TO4YkH. KoopauHatsl
cepelrHbl OoTpe3ka. PopMysia pacCTOSHUS MEXKIAY IBYMsI TOYKAMM IUIOCKOCTH.
VYpaBHeHHE NPSAMOM, yriaoBOM KOA(PGUIMEHT MPSAMOM, yCIOBUE NapauIeIbHOCTH
OpsIMBIX. YpPaBHEHUE OKPYXKHOCTU C IIEHTPOM B Hayalle KOOpJIMHAT U 6 J11000u
3A0aHHOU MOYKe.

['padmyeckas uHTEpOpETAllUsl YpaBHEHUI C ABYMsI NMEPEMEHHBIMU M HUX CHCTEM,
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble NOHATHA M TEOPeMbl F€OMETPUM.

BO3HUKHOBEHHE '€OMETPUN U3 IIPAKTUKH.

['eomeTrpuueckue Gpurypsl u Tena. PaBeHCTBO B reOMETpHUH.

Touka, nmpsiMast ¥ INIOCKOCTB.

[loHATHE O FEOMETPUYECKOM MECTE TOUYEK.

Paccrostnue. OTpe3ok, jiyd. Jlomanas.

VYroa. IIpamoii yros. OcTpble U Tynble YIiibl. BepTHUKaIbHbIE U CMEXHBIEC YIJIbL.
buccekrpuca yria u ee CBOMCTBaA.

[lapannensHple M nepecekaromumecss npsMmble. [lepneHIuKyIapHOCTh NPSIMBIX.
Teopembl O mNapaIEABHOCTA W TNEPNEHAUKYISAPHOCTH MpsAMBIX. (CBOWMCTBO
CEPEANHHOTO TEPIEHANKYIsIpa K OTpe3Ky. llepneHamkynssp ¥ HakJIOHHas K
npssMoi. MHOroyrosbHUKH. OKpYKHOCTb U KPYT.

Tpeyronbuuk.  IIpsMmoyrosbHble, OCTPOYTOJIbHBIE, U TYHOYTOJIbHBIE
TpeyroJibHUKU. BbicoTa, MeanaHa, OUCCEKTpUCA, CPEHSS JIMHUSA TPEyroJbHUKA.
PaBHOOEpeHHbIE W PAaBHOCTOPOHHUE TPEYrOJbHUKH; CBOWCTBA M MPU3HAKH
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa TPeyroJbHUKOB. HepaBeHCTBO TpeyroybHuKa. CyMMa yriioB
TPEYroJIbHUKA. BHEIIHNE yIibl TPEeyrojabHUKA. 3aBUCHMOCTh MEXIY BEJIMYMHAM
CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema ®aneca. [logobue TpeyronbHUKOB; KodddummenT noaodus. [Ipuznaku
no/100Us TPEYroJIbHUKOB.

Teopema Iludaropa. Ilpu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYTrOJIbLHUKOB.
CHuHyCc, KOCHMHYC, TaHI€HC, KOTAaHI€HC OCTpOro yrjia MpsSMOYTOJbHOIO
TpeyroiapHuka U yrioB ot 0° no 180°; mpuBeneHne k octpomy yriy. Pemenune
MPSAMOYTOJIBHBIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
@opMyJibl, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJIHOTO U TOTO XK€
yria. Teopema KOCHMHYCOB M T€OpEMa CHUHYCOB; MPHUMEPBI UX NPUMEHEHMS IS
BBIYMCJIEHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameyarenbHble TOYKH TPEYroJIbHUKA: TOYKH IIEPECEUYECHHS] CEepEeAUMHHBIX
NEPIEHIUKYIAPOB, OUCCEKTPUC, MEAHAH.
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YeroipexyroabHuk. Ilapamnenorpamm, ero  CcBOMCTBA W IIPU3HAKH.
[TpsimoyronbHUK, KBaapaT, poM0O, UX CBOICTBa M NpuU3HAKHU. Tpareuus, cpeasss
JVHMS Tpanelyy; paBHOOEAPEHHAs Tparenus.

MHuoroyrojibHUKU. Bpinykible MHOroyroibHukd. CyMma yYIJOB BBITYKIOTO
MHOTOYTOJIbHUKA. BriucaHHble W OINKCaHHbIE MHOTOYTOJbHUKH. [IpaBuiibHbBIE
MHOTOYTOJIbHUKH.

Oxpy:xHoctb U Kpyr. Llentp, panguyc, auamerp. yra, xopna. CeKTop, CErMEHT.
LleHTpanbHbIM, BIWCAaHHBIA YIrOJI; BEJIWYMHA BIHWCAHHOIO Yyria. BsaumHoe
PaCIIOJIOKEHUE TPSMOU M OKPYKHOCTH, 08yx okpyocHocmet. KacatenbHas u
CEeKyIlIasi K OKPYKHOCTH, paBEHCTBO KacaTeJIbHbIX, IPOBEACHHBIX U3 OJTHOM TOYKH.
Mempuueckue coomuowienus 8 OKPYICHOCMU. CEOUCEA CEKYUUX, KACAMENbHDIX,
xopo.

OKpyKHOCTb, BIIMCAHHAs B TPEYTOJIbHUK, W OKPYKHOCTb, ONMCAHHAs OKOJIO
TpEyrojbHUKa. BhucaHHbIE M ONKMCAHHBIE YETBIPEXYTOJIbHUKU. BnucanHnvie u
ONUCAHHbBIE OKPYHCHOCU NPABUNLHO20 MHO20)20NbHUKA.

H3mepenne reoMerpuyeckux BeJdM4YuH. J[[mHa oTpes3ka. ljnmHa JIOMaHOW,
MIEPUMETP MHOTOYT'OJIbHUKA.

PaccrostHue ot Touku 10 npsaMon. PaccTosiHue Mexay napauieIbHbBIMUA IPSIMBIMU.
JlnmuHa OKpyKHOCTHM, YMCIIO T; JiuHa Ayrd. Bemuuuna yrna. I'pamycHas mepa
yTJIa, COOTBETCTBUE MEXK/y BEJIUYMHOM yTriia U JUIMHOW TyT'H OKPYKHOCTH.

[TonsiTne o mromanu mIOCKUX ¢Guryp. PaBHOCOCTaBIEHHBIE W PaBHOBEIIMKHE
burypsi.

[Tnomans npsMoyrojibHHMKa. Ilmomane mapamierorpaMMa, TPEYrOJbHHKA U
tpaneiuu  (oCHOBHBIE  (popmyibl). Dopmyibl, BbhIpaXKaIOIIUE  ILIOIIAIb
TPCYTOJIbHMKA: Yepe3 JBE CTOPOHBI M YroJI MEXIYy HUMH, uepe3 nepumemp u
paouyc BNUCAHHOIL OKPYIHCHOCU, dopmyna I'epona. Inowaow
yemulpexyzonvruka. Ilnomane Kpyra ¥ Imiomiaab CeKTopa.

CBs13b MEXKY TUIOMIAISIMH MOI0OHBIX PUryp.
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dnemenmaot 102UKU, KOMOUHAMOPUKU,
CMamucCmuKu U meopuu 6eposmHocmei

Jloka3aTeabcTBO. OrnpeneneHus, JI0Ka3aTelbCTBa, AaKCUOMbI U  TEOPEMBI,
cnenactBusa. Heobxooumvie u  docmamounvie  ycaosus.  KoHTpmpumep.
Jloka3zaTenbcTBO OT poTUBHOTO. [IpsimMast u oOpaTHast TEOPEMBI.

Ilonsmue 06 axcuomamuke U AKCUOMAMUYECKOM HOCMPOCHUU 2eOMempull.
Ilamuiii nocmynam 26xnuoda u e2o ucmopusi.

MHo:xkecTBa M KOMOMHATOPHMKA. Mnuoocecmseo. Onemenm  MHOdCECMEa,
noomuodicecmeo. ObveduneHue u nepeceverue Mmuoxcecms. uazpammol Jiinepa.
[Ipumepsl pemieHuss KOMOWHATOPHBIX 3a7ad: mepe0op BapUAHTOB, IPABHIIO
YMHOKCHHSI.

CrarucTnuyeckue nannble. [IpencrapieHue JaHHBIX B BUJIE TAOJIUII, AHArpaMm,
rpadukoB. CpennHue pe3yiabTaToB u3MepeHuid. [loHATHE O CTaTUCTHYECKOM
BBIBOJIC HA OCHOBE BBIOOPKHU.

[ToHsiTHE M pUMEPHI CITyYaHBIX COOBITHIA.

BepOﬂTHOCTL. YacroTa CO6I)ITI/I5[, BCPOATHOCTD. PaBHOBO3MOKHEIE COOBITUS U
IMOACYCT UX BCPOATHOCTH. Hpe,[[CTaBJIeHI/IG 0 I‘GOMCTpH‘IGCKOﬁ BCPOSATHOCTH.

HNTorosasi KOHTpPOJILHAs padoTa.

Conep:kanue mporpamMmMbl JJIEKTUBHOI0 Kypca

Ne HazBanmue (TeMbl) MOTYJIsI KoanuyecTtBoO
4acoB

1. | Anrebpandeckue 3aqaHus 0a30BOTO YPOBHS 13
2. | 'eomeTpuyeckue 3aaun 6a30BOro ypoBHS 6
3. | PeanpHas maTeMaTuka 6
4. | 3agaHus MOBBIIICHHOTO YPOBHS CJIOKHOCTH 6
5. | UroroBoe 3anstue 3

OO611ee KOJIMYECTBO YacoOB 34
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Monayasb 1. Anzeopauueckue 3a0anus 6308020 yposH:i.

Brenenue: niens u comepkanne Kypca, Gopmbl KOHTpOJIsL. OOBIKHOBEHHBIC
U gecaTuyHbie apoou. CtanaapTHbI Bul ynciaa. OKpyrieHue U CpaBHEHHUE YHCElL.
bykBeHHbIe BblpaxkeHua. OO0OgacTh JOMYCTUMbIX 3HaUYeHUU. Popmyibl. CTeneHb ¢
nenbiM mnokasareneM. MHuorowiensl. [IpeoOpa3zoBanue BbipaxeHui. Paznoxenue
MHOTOWICHOB Ha  MHOXHUTenu. AunreOpanuyeckue  apoou.  CokpaieHue
anreOpanueckux  ApoOer. [IpeoOpa3zoBaHusi  pallMOHAJIBHBIX  BBIPAKEHUHU.
KBagpaTtHbie kopHU. JIMHENHBIE U KBaApaTHbIE ypaBHEHUS. CHCTEMBI YPaBHEHUM.
HepaBeHcTBa ¢ 0THOM ITIEPEMEHHON M CUCTEMBI HEPABEHCTB. Pellienne KBaapaTHbIX
HepaBeHCTB. [locnmegoBaTennbHOCTH M Tporpeccuu. PekyppeHTHbIE (OpPMYIIbI.
3agauu, peraeMble ¢ MOMOIIBIO IPOTPECCUM.
Yucna Ha KoopauHaTtHOM npsMou. lIpencraBneHne penmieHWld HEPABEHCTB M MX
CUCTEM Ha KOOpAMHATHOM mnpsMoil. @PyHkimuun u rpaduxku. OcoOEHHOCTH
pacrnojoKeHus B KOOPAMHATHOM IJIOCKOCTU TpapuKOB HEKOTOPBIX (PYHKUMN B
3aBUCUMOCTH OT 3HAQUEHHs MapameTpoB, BXOASAIMIMX B (POpMyJbl. 3aBUCUMOCTh

MCIKIY BCIIMYMHAMU.

Monayab 2. I'eomempuueckue 3a0auu 0a306020 yposHs.
TpeyronbHUKHM, YETHIPEXYrOJbHUKU. PaBEeHCTBO TpeyrojibHUKOB, MOJ00UE.
@opmynbel  miomanu. lIponmopunonaneHble  0Tpe3ku. OKpYKHOCTH.  YTIIBL:

BIIMCAHHBIC U HCHTPAJIBbHBIC.

Moayas 3. Peanvhaa mamemamuka.

[Ipouentsl. CocTaBlieHHME MaTEMaTUYECKOM MOJENIM IO YCIOBHIO 3aJayu.
TekcToBble 3a7ayM Ha NpPAKTUYECKUU pacueT. UteHuwe rpadumkoB U AUArpaMM.
OneMeHTbl KOMOWHATOPUKH, CTATUCTUKA M TEOPUM BEPOATHOCTEH. BripaxkeHue

BEITUYUHBI U3 POPMYIIBI.

12



3aoanun nosvluiennozo ypoeHa CloHCHOCHU.

[TpeoOpa3zoBanus anrebpanvyeckux BBIPAKCHUNA. YpaBHEHUS, HEPaBEHCTBA,
cucrembl. MccnenoBanue ¢yHKmu u mnocrpoenue rpaduxa. Kycouno-zagannsie
¢bynkun. [loctpoenue rpadukoB ¢ MoayjaeM. 3ajadyd Ha JBMKEHHE. 3aJadd Ha
cMmecH, crutaBbl. CI0XKHBIE MPOIEHTHI. 3a7]a4i Ha COBMECTHYIO paboTy. 3amaHus C
napaMeTpoM: HccieqoBaHue TpaduKoB (GYHKIMN, pEUICHHE ypaBHEHHHA U
HEPAaBEHCTB C MapaMeTpoM. 3HaKM KOpHEH KBaJApPaTHOTO  TPEXUICHA.
Pacmionoxxenne KopHeH KBaiapaTHOro TpexwieHa. [lapamerper a, b, ¢ u kopHu

KBaJIpaTHOI'O TpexuieHa. ['eoMeTpuueckue 3ajaum.

Hmozosoe 3anamue.

[IpoBeneHne UTOroBOM KOHTPOJILHOM paboThl B hopme OI'D.

Y4eOHO-TeMaTHYecKoe MJIAHNPOBAHNE

Ne Ne 3austna B
Tema 3angaTHA
3aHATHSA TEME

Mogayas 1. Auredopandeckue 3aganusi 0a3080ro yposss (13 yacos)

Botuucnenusn (2 uaca)

1 1 OOBIKHOBEHHBIE U JIeCATUYHBIC TpoOu. CTaHIapTHBIA BU]T YUCIIA.

2 2 Tpenuposounvle sapuanmel. Camocmosamenvuas paboma.

Ypaeunenusa u nepasencmea (3 uaca)

3 1 JIvHeHbIE U KBAIPATHBIE YPABHECHUSL.
4 2 JIuHeliHbIE U KBaJIpaTHbIE HEpaBeHCTBA. CHCTEMBI HEPABEHCTB.
3) 3 Tpenuposounvie éapuanmoel. Camocmoamenvhas paboma.

Koopounammnasa npamasa. I'pagpuku (3 uaca)

6 1 Hucna Ha koopauHaTHOM npsiMou. [IpencraBnenue peueHun

HEPABEHCTB U UX CUCTEM HA KOOPAUHATHOU IPSAMOU.

7 1 I'paduku hyHKIMIA U UX CBOWCTBA.

8 2 Tpenuposounvie sapuanmol. Camocmosamenvuas paboma.
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No

3aHATUA

Ne 3ausaTusa B

TEMEC

Tema 3angaTHs

Anzeopauueckue evipasricenus(2 uaca)

9 1 MHorousiensl. Anredbpandeckue apoou, crerneHu. Jlomyctumplie
3HAYEHUS IIEPEMEHHOM.
10 2 Tpenuposounwvie sapuanmol. Camocmoamenvras paboma.
Ilocneoosamenvnocmu (2 uaca)
11 1 Uucnosie nocnenoBarenbHocTh. [Iporpeccun.
12 2 Tpenuposounvie sapuanmel. Camocmosamenvuas paboma.
13 1 Obobwarowutt mecm Mooy «Aneebpa» 6a308020 ypoGHsl.

Mogayas 2. I'eomeTpuyeckue 3a1a4u 0a30B0ro ypoBHs (6 yacoB)

Iloocuem yenoe(2 uaca)

14 1 TpeyronbHuk. YeTblpexyroibHUK. OKPYKHOCTb.

15 2 Tpenuposounvle sapuanmel. Camocmosamenvuas paboma.
ITnowaou ¢guzyp (2 uaca)

16 1 UeTpipexyroabHUKU. TpeyroabHuK. OKpyKHOCTb U KPYT.

17 2 Tpenuposounvie sapuanmoel. CamocmosmenvHas paboma.

Buvioop eepuvix ymeeporcoenuii(l uac)

18

1

TpeHnpOBOUYHBIE 3aJaHUS.

19

1

Obobwarowuti mecm mooyas «I eomempusiy 6a308020 ypoGHsi.

Monayas 3. PeasbHasi MmaTemMaTuka (6 4acos)

I'paghuku u ouazpammel. Texcmoegoie 3a0auu (3 uaca)

20 1 Urenne rpadMKOB U JUATPAMM.
21 2 TekcToBbIE 3a1a4M HA ITPAKTUYECKUN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.

Peanvnan nnanumempusa. Teopus eepoamnocmeit (2 uaca)

23 1 Pemenue 3a1ay npakTHUECKON HAITPABICHHOCTH.
24 2 DJIeMEHThl KOMOMHATOPUKHA M TEOPHUU BEPOSATHOCTEH.
25 1 Oboobwarowuii mecm mooyns « Peanonas mamemamuxay.
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No Ne 3ausaTusa B
Tema 3angaTHs
3aAHATUSA TEME

Mopyab 1 1 2. 3agaHus NOBBILIEHHOT0 YPOBHSA CJI10KHOCTH (6 4yacoB)

26 1 [IpeobpazoBanus anredOpanyeckux BhIPAKCHUH.

27 2 YpaBHEHUSI, HEPABEHCTBA, CUCTEMBL.

28 3 Uccnenoanue GyHKIMN U TOCTpOeHUE Tpaduka. 3agaHus ¢
apaMeTpOM.

29 4 TexkcToBbBIE 3a1aYH.

30 5 ['eomeTpuueckue 3a1auu

31 6 I'eomeTpuueckue 3agauun

HTtorosoe 3ansaTue (3uaca)

32-34 1-3 HUmoecosas konmponvHas paboma

O:xuaembie pe3yJabTaThl
[InanupyemMble pe3ynbTaTbl OOY4YEHHS OTpaXKalOT CIEAYIOIIME YeThIpe

KaTeropuu Mo3HaBaTeIbHON 00J1acTH:

3HaHMe/MOHUMAHHE:
BJIIAJICHUE TEPMHUHOM; BJIAJICHUE PA3IMYHBIMHU YKBUBAJICHTHBIMU MIPEACTABICHUSIMU
(HampuMep, YWMCIIa); pacrno3HaBaHWE (HA OCHOBE OMPENCICHUM, HW3BECTHBIX
CBOMCTB, C(HOPMHUPOBAHHBIX TIPEJACTABICHUI); WCIIOJB30BAHUE PA3TUIHBIX
MaTeMaTHYECKHUX SI3bIKOB (CHUMBOJIMYECKOTO, TpauuecKoro), nepexo OT OJHOTO
SI3BIKA K JPYTOMY; HHTEPIPETAIIHS.

YMeHUe IPUMEHUTDh AJTOPUTM:
UCITOJIb30BaHUE (HOPMYJIBI KaK ajirOpUTMa BBIYMCICHUN; MPUMEHEHNE OCHOBHBIX
mpaBuil JCHCTBUUA C YHCIAMH, aIreOpandyecKUMHU BBIPAKCHUSMHU; PpEIICHUE
OCHOBHBIX THIIOB YPaBHEHUH, HEPABEHCTB, CUCTEM, 3a/1a4.

YMeHUe pelIUTh MATEMATHYECKYIO 32/1a4Y:
3alaHusl, TPU PEIICHWH KOTOPBIX TpedyeTcs NpUMEHEHHE (aKTyanau3arys)
CUCTEMBbI 3HAHUH; TpeoOpa3oOBaHUE CBSI3€ MEXKIYy W3BECTHBIMU (haKTamu;
BKJTFOUCHHNE U3BECTHBIX MOHSATUH, TPUEMOB U CIIOCOOOB PEIICHUSI B HOBBIE CBSI3U U
OTHONICHHUS, YMCHHE paclo3HaTh CTaHJAPTHYIO 3a7ady B H3MEHEHHOM
bopMyIIHpOBKE.

IIpuMeHeHNE 3HAHUI B JKU3HEHHbBIX, PEAJIbHbIX CHTYAIIMSX
3amanus, (OpPMYyJIHUpPOBKAa KOTOPBIX «OOJIeYeHa» B TPAKTUYCCKYIO CHUTYAIMIO,
3HAKOMYIO YYaIIuMCs U OJIN3KYIO UX )KU3HCHHOMY OTIBITY.
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CITHCOK PEKOMEHJYEMOH YYEBFHO-METOJUYECKOH THTEPATYPbI

A.B. ®apkos. Tectol o reometpuu 7, 8, 9. Dk3amen, 2014

H.b. MenbpnukoBa, I'.A. 3axapoBa. JlMgakTHuecKkue MaTepHabl IO
reometpuu 7, 8, 9. M.: Dk3amen, 2014

[IpoGnembr peamuzauuu PI'OC mnpu oOydeHHMH MaTeMaTHKE B
OCHOBHOM M cTapiiei 0011eo0pa3oBaTeIbHOM IIKOJIe: MOHOrpadus /
KoJuIeKkTUB aBTOpoB: MBaHok M.E., Jlunununa B.B., Makcrotun A.A.
— Cawmapa: uzn-so OOO «Ilopro-tipunt», 2014 — 338c.
TpenupoBouHble MaTepuabl 1t noaAroToBku K [ A mo maremaruke-
2014: nmpaxktuueckue marepuainsl / cocT.. A.A. Makcrotun, HO.H.
Heuenxko, T.I1. [lTanoBanosa. Camapa: OOO «13gaTenscTtBO Ac ['apay,
2013. 142c.

TpenupoBouHble MaTepuabl st noaAroToBku K [ A mo maremaruke-
2015: mumakThyeckue marepuansl / cocr.. A.A. MakcrooTtuH, FHO.H.
Henenko. - Camapa: , 2014. 140c.

A.A. Makcrotud. Marematnka-9. YueOHoe noco0Oue Ist TOArOTOBKH K
BBIITYCKHBIM 3K3aM€HaM 3a 9 KilacC M BCTYNHUTEIbHBIM 3K3aMEHaM B
JIMIIeW, TAMHA31M, MaTeMaTudeckue kinaccol. Camapa, 2007.-422¢

I'MA — 2014: Maremaruka: 9-ii knacc: TpeHUpPOBOUHBIE BapUAHTHI
HK3aMEHAIMOHHBIX Pa0OT JJIsl TPOBEACHHMSI TOCYIApCTBEHHOW UTOTOBOM
arTectanuu B HoBou (opme / aBT.-coct. E.A.bynumonuu, JI.B.
Kysuenosa, JI.O. Pocnoa u np. — Mocksa: ACT: Actpens, 2014
Marematuka. 9 knacc. IloaroroBka k I'MA. 3aganusi ¢ mapameTpom:
TEOpHsl, METOINKA, yrpakHeHus u 3amaun. / [lox pen. @.D. JIsicenko,
C.10. KynabyxoBa. — PoctoB — Ha [lony, Jleruosn, 2014

Marematuka. 9 xmacc. TMA - 2015. Tpenaxep s MOATOTOBKH K
sK3amMeHy. AurebOpa, TreoMeTpus, pealibHas MaTeMaThKa: Yy4eOHO-
meToauueckoe mocoowue. / [Tox pen. ®@.d. JIvicenko, C.10. Kynabyxosa.
— PoctoB — Ha [lony, Jleruon, 2014

Marematuka. 9 xinacc. TemaTuueckne TecThbl I MOATOTOBKUA K I IA-
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2015. AunreOpa, reoMeTpusi, TEOpHsS BEpPOSITHOCTEH W CTaTHCTHKA: [
yuebHOo-Meronndeckoe mocooue. / Ilox pexn. @.®. Jlvicenko, C.IO.
KynaGyxoBa. — PoctroB — Ha [ony, Jlernon, 2014

Marematuka. 9 kiacc. IlogroroBka k OI'D -2015. VYwueGHo-
TPEHUPOBOUHBIC TECThl 1O HOBOW aemoBepcuu / [lom pen. @.0.
JIsicenko, C.}O. KynabyxoBa. — PoctoB — Ha [lony, Jleruon, 2015

Ors (I'A-9). Marematuka. OCHOBHOM TOCYJapCTBEHHBI SK3aMEH.
Teopusi BeposTHOCTEW W 3JIeMEHTHI cTaTUCTUKU / A.P. Ps3aHoBCkuif,
J.I'. Myxun. — M.: I3narenbcTBO «Ik3amen», 2015

Oors (I'MA-9) 2015. Maremartuka. 3  wmoayisa. OCHOBHOM
roCy1apCTBEHHBIN 3k3aMeH 30 BapUaHTOB TUMOBBIX TECTOBBIX 3a/IaHUM
/ Amenko N.B., lecrako C.A. u ap. — M.: U3narenscTBo «IK3aMen»,

u3narensctso MIIHMO, 2015.

HNurepHer pecypcesnl as noarorosku k 'MA

@denepanbHbli MHCTUTYT Tegarorudeckux wusmepenut (OUIIN) -

www.fipi.ru
http://www.gotovkege.ru/demos.html
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