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IHosicHUTEABLHAA 3AIIMCKA
JlanHasi mporpaMma 3JIEKTUBHOTO Kypca MpeiHa3HaueHa sl o0yJaromuxcs

9-x kyaccoB 0011e00pa30BaTENbHBIX YUPEKICHUN U paccuuTaHa Ha 17 yacoB. OHa
MpeaHa3HayeHa sl MOBBIIEHUS 3()PPEKTUBHOCTH MOJATOTOBKH OOywaromuxcs 9
KJlacca K OCHOBHOMY TOCYJIapCTBEHHOMY OJK3aMEHY II0 MaTeMAaTHUKE 3a Kypce
OCHOBHOM ILIKOJIbI M IPEIyCMaTPUBAET UX MOJATOTOBKY K JlajJbHENIIEMY O0yYEHHUIO
B CPEJIHEH LIKOJIE.

[Iporpamma  »yeKTMBHOro  Kypca coyertaercss ¢ JoObiMm  YMK,
PEKOMEHIOBaHHBIM K MCIIOJIb30BaHUIO B 00pa3zoBareabHOM mpoiiecce. [Iporpamma
ANIEKTUBHOTO  Kypca corjacoBaHa C  TpeOOBaHUSIMH  TOCYIapCTBEHHOTO
o0pa30BaTeIbHOTO CTaHAApTa W COJAEPXKAHUEM OCHOBHBIX NIPOrpaMM Kypca
MAaTE€MAaTHUK/A OCHOBHOM IIKOJIBI.

[IporpaMmoii  IIKOABHOTO Kypca MaTeMaTUKH HE MPEeIyCMOTPEHBI
000011IeHHe ¥ CHUCTEMaTU3allMsl 3HAHWM MO Pa3IU4HbIM pasjiesiaM, MOJyYeHHBIX
y4YaliuMucs 3a BeCh Mepuoji o0ydeHus ¢ 5 mo 9 kiacc. DJIEKTUBHBIN Kypc «3a
CTpaHHUIIaMH Y4eOHHKA MATEMaTHUKW» MO3BOJUT CHUCTEMATH3UPOBATh U YIIIYOUTH
3HAHUS yYalluXcs MO Pa3jIu4yHbIM pa3jiesiaM Kypca MaTEMAaTHUKH OCHOBHOM HIKOJIbI
(apucmernke, anredpe, CTATUCTUKE W TEOPUM BEPOSATHOCTEH, reoMmerpuu). B
JAHHOM KYypC€ TaK)X€ paccMaTpPUBAIOTCS HECTAH/IAPTHBIE 3a/1aHMS, BBIXOISAIIUE 3a
paMKH IIKOJBHOW TporpamMmbl (Tpadukd € MOIYJEM, KyCOYHO-3a/JaHHbBIC
(GyHKIMH, pelIleHHe HECTaHIAPTHBIX YpPaBHEHHH M HEPAaBEHCTB U Jp.). JHAHHE
3TOr0 MaTepuajla M yMEHHE €ro NPHUMEHSATh B IPAKTUYECKON NEATEIbHOCTH
MO3BOJIUT IIKOJIBHUKAM pelIaTh pa3HOOOpa3HbIe 3aJjaul Pa3IMYHON CIOKHOCTH U
MOATOTOBUTBCS K YCICIIHOW cJade 9%K3aMeHa B HOBOM (opMe HTOroBoOi
aTTECTALUM.

Kaxxnioe 3aHsTHE, @ TaK)Ke BCE OHU B LIEJIOM HAIIpaBJI€HbI HA TO, YTOOBI PA3BUTH
MHTEPEC IIKOJIBHUKOB K IMpPEAMETY, NMO3HAKOMHUTh WX C HOBBIMH HJIESIMHU H
METO/IAMM, PAaCIIMPUTh MPEACTaBIeHUE 00 H3y4aeMOM B OCHOBHOM Kypce

MaTcpualIc, a r’1aBHOC, paCCMOTPCTb HHTCPCCHBIC 3a1a4n.



DTOT KypCc MpeajaraeT ydaluMcsi 3HAKOMCTBO C MATEMAaTHMKOW Kak C
OOIIIEKYIbTYPHON IIEHHOCTBIO, BBIPAOOTKONM TMMOHUMAaHUS WMH TOTO, 4YTO
MaTeMaTHKa SIBJISETCA MHCTPYMEHTOM ITO3HAHUS OKPYXKAIOLIETO MUPa U CaMOro
ceosl.

Eciin B u3yyeHMM NpPEeAMETOB €CTECTBEHHOHAYYHOrO LMKJIA OYEHb BaXKHOE
MECTO 3aHUMAET OJKCHEPUMEHT KU HMEHHO B IIPOLECCE OKCIEPUMEHTA U
OOCYXJIEHUs €r0 OpraHu3allud U Pe3yibTaTOB (OPMUPYIOTCS U Pa3BUBAIOTCS
MHTEPECHl YYEHMKA K JAaHHOMY NPEIMETY, TO B MAaTEMATHUKE 3SKBUBAJIEHTOM
JKCTIEpUMEHTa sIBJsieTcs pemieHue 3aaady. CoOCTBEHHO BeCh KypC MaTeMaTHKH
MOET OBITh MOCTPOCH U, KaK MPABHJIO, CTPOUTCS HA PEIICHUH Pa3IUYHBIX IO

CTCIICHH BAKHOCTH U TPYAHOCTH 3a14a4.

Ileab 3J1eKTHBHOIO KypcCa: CUCTEMaTHU3alysl 3HAHUU U CII0CO0O0B ACATCIbHOCTH

YUamuuxcsa 1m0 MaTCMAaTHUKE 3a KypcC OCHOBHOM IIKOJIBI, ITIOAT'OTOBKA O6yan-OHII/IXCSI
9 knacca K OCHOBHOMY I'oCyaAapCTBCHHOMY 3K3aMCHY 110 MaTCMATHKC. VYcnemninas

cnadya OI'D, nmepexon B 10 kiacc mo BeIOpaHHOMY Mpoduiito(Tipu HE0OOXOAUMOCTH).

3axauu Kypca:

- obyuarowue: (popmuposarue nozHasamenvbHuix U iocuveckux YVJ/I)

e dopmupoBanue "6a3pl 3HaHWK" 1O anrebpe, TEOMETPUHM U pPEATbHOU
MaTeMaTHUKe, MMO3BOJISIONIEH OECIPENSITCTBEHHO ONIEPUPOBATH MATEMATHIECKUM
MaTEPHAIOM BHE 3aBUCHUMOCTH OT CIIOc00a MpOBEPKU 3HAHUIA.

e Hayunth npaBUIbHON WHTEPIIPETALUN CTIOPHBIX (POPMYITHPOBOK 3aTaHHM.

e Pa3BUTH HABBIKU PEIICHUS TECTOB.

e Hayunthr makcumanbHO 3((PEKTHBHO pacmpenensTh BpeMs, OTBEJECHHOE Ha
BBINIOJIHEHUE 3a/IaHUSI.

e [loaroroBuTh K ycnemnou cagade OI'D mo matemaTHkKe.



- pazsusaowue: (popmuposanue pecyramugrolx YYJ/[)

® yMEHHE CTaBHTh Iepea coOOl Ienp — ueJienojaraHue, Kak ITOCTaHOBKY
yueOHOH 3a/la4yll Ha OCHOBE COOTHECEHHs TOTO, YTO YK€ M3BECTHO M yYCBOEHO
yUYaIIuMcs, ¥ TOTO, YTO €IIl¢ HEU3BECTHO;

® IUIAHWPOBaTh CBOKO  paboTy - IUJIAHMPOBAaHME —  OMpEJAelcHHUE
TIOCIICIOBATCIBHOCTA ~ MPOMEKYTOUHBIX  IICJICH C  Yy4EeTOM  KOHEYHOTO
pe3ynbTaTa; COCTaBJICHHE TUTaHA U TIOCTIeI0BATEIBHOCTH JEHCTBUH;

. KOHTPOJb B (opMe CcIUYeHHus crocoda IeHCTBHS M €ro pe3yiabTara C
3aJIaHHBIM JTaJOHOM C IICJIBI0 OOHApPY)KCHUS OTKJIOHCHWH W OTJIMYMK OT
ATAJIOHA;

.« OIleHKA - BBIJICJICHHE W OCO3HAHME YYAIlUMCS TOTO, YTO yXKE€ YCBOCHO M 4YTO

CHIC MOJIC)KUT YCBOCHHUIO, OCO3HAHHEC KAUCCTBA U YPOBHA YCBOCHMH,

- gocnumamenvHbvle: (hopmMuposanue KOMMYHUKAMUBHBIX U TUUHOCMHBIX Y V]])

e (opMHPOBaTh YMEHHE CIIYIIATh U BCTYNATh B TUAJIOT;

® BOCIHTHIBATH OTBETCTBEHHOCTh U aKKYPaTHOCTD;

® yYacTBOBAaTh B KOJUICKTUBHOM OOCYXJCHHH, TIpU 3TOM YYHTHCS YMCHHIO
OCO3HAHHO W TIPOM3BOJIBHO CTPOUTH PEYEBOE BHICKA3BIBAHWE B YCTHOW W
UCbMEHHOU dopme;

® CMBICJI000pPa30BaHME T. €. YCTAHOBJICHUIO YYAIIUMHUCS CBSI3U MEXKIY IICIBIO
y4eOHOW JESITeTPHOCTH ¥ €€ MOTHBOM, JPYTHMH CJIOBaMH, MEXIY
PE3YNIBTATOM-IIPOJIYKTOM YUEHHsI, TOOYKIAIOIINM JCSTEIbHOCTh, U TEM, paju

4Cro OHa OCYHICCTBIIACTCA, CaMOOPraHu3al:.

DyHKUUM Kypca:

U OopucHTaIA Ha COBCPIICHCTBOBAHUC HaBBbIKOB HO3HaBaT€HBHOﬁ,
OpFaHHSaHHOHHOﬁ ACATCIBbHOCTH,

e KoMmneHcanusg HexocTtaTkoB 3YH mo maremartuke.



Metoabl u ¢popMbl 00yUeHHA

Metonbl u (QopMbl 00y4YeHUs ONPENEAIOTCS TPeOOBaHUSAMU OOYYEHHS, C
Y4E€TOM HWHJIMBUIYAJIbHBIX U BO3PACTHBIX OCOOCHHOCTEH y4alluXcs, pa3BUTUS U
CaMOpa3BUTHUS JIMYHOCTH. B CBA3M C 3TUM OCHOBHBIE MPUOPUTETHI METOJIUKHU

M3y4YeHUsl Kypca:

o 00ydeHue yepes3 ONbIT U COTPYIHUYECTBO;

e  YYET MHJMBHUAYAJIbHBIX OCOOEHHOCTEHN U MOTPEOHOCTEN yUaluxcs;

e  HMHTEPAKTUBHOCTH (paboTa B MaJIbIX IPYIIIAX, POJIEBbIE UTPbl, TPEHUHTU, BHE
3aHITHH - METOJI POEKTOB);

e JIMYHOCTHO - JCSTENbHOCTHBIN M CYOBEKT — CYOBEKTUBHBIA MOAXOJ]
(Oonblllee BHUMaHUE K JUYHOCTU YYalllerocs, a He LEJsIM yUUuTeNsl, paBHOIPAaBHOE

UX B3aHMOJICHCTBUE).

st paGoThl ¢ ydamuMmucs, 0e3yCJIOBHO, MPUMEHUMBI Takue (HOopMbl paboTHI,
KaK JeKuus u ceMuHap. [lomMumo 3THX TpagMIIMOHHBIX (OPM pEKOMEHIyeTCs
UCIIOJIB30BAaTh TAKKE JUCKYCCHUM, BBICTYIUIEHUS C AOKJIaJaMH, COAEPKALIMMHU
OTYET O BBINOJIHEHUN WHIAWBHIYAJbHOI'O WM TPYNIOBOTO JOMAIIHETO 3aJaHUs
WIN C CONOKJIAJaMHU, JOTOJHAIOUIUMU JEKIUIO y4uTeNsl. BO3MOKHBI pa3inyHbIe
(dbopMbI TBOpUECKON PabOTHI yHaIuXcsl, Kak HApUMEp, «3alluTa PEHIeHUs», OTYET
0 pe3yJbTaTaM «IOMCKOBOM» pabOThl Ha 00pa30oBaTeNbHBIX caiiTax B MlHTepHETE
o ykazaHHo# Teme. Takum o0pa3om, TaHHBIA KypC HE HCKIIOYAET BO3MOXKHOCTHU
MMPOEKTHOM JESATEIBbHOCTA YYalllUXCsl BO BHEYpPO4YHOE Bpems. HMrorom Ttakou
JESTENHbHOCTH MOTYT OBITh TBOPUECKHE PAOOTHI.

[Ipennaraemspiii Kypc SIBJISIETCS pa3BUTHEM CHCTEMBbI paHEe MPUOOPETEHHBIX
MPOTPAMMHBIX 3HAHUM, €r0 LENb - CO3/1aTh LUEJIOCTHOE MPEACTABICHUE O TEME U
3HAYUTEJBHO PACIIMPUTh CHEKTP 3a]a4, MOCWIBHBIX JIJIA ydamuxcs. Bee cBoiicTBa,
BXOJAIINE B KypPC, M UX JI0KA3aTEIbCTBA HE BBI3OBYT TPYJIHOCTH Y y4alIUXCs, T.K.
HE COJEpKaT TPOMO3JKMX BBIKJIIAJOK, a KaXJ0€ MNPEeAblaylee TOTOBUT

nocinenyromee. Ilpy HampaBisiromen poad  yuduTeds  IIKOJBHUKH — MOTYT



CaMOCTOATEIBHO C(HOPMYIUPOBATH HOBBIE JJII HUX CBOMCTBA U JIaXKe JOKa3aTh HX.
Bce momkHO pacmnoslaraTb K CaMOCTOSITEJIBHOMY IOHUCKY M ITOBBIIIATH UHTEPEC K
n3ydyeHnro npeamera. [IpenacraBnss  ydamuMcsT BO3MOYKHOCTB — OCMBICIIUTH
CBOMCTBA M UX J0KA3aTEJbCTBA, YUUTENIb PA3BUBAECT F€OMETPUUYECKYIO HHTYHULMIO,
0€3 KOTOpOil HEMBICITUMO TBOPYECTBO.

Takum 06pa3om, mporpaMma NpUMEHKUMA ISl PA3IMYHBIX TPYII IIKOJIbHUKOB, B
TOM 4YHCJIE, HE UMEIOIINX XOPOLIEH MOArOTOBKH. B 3TOM ciiyyae, yuuTellb MOKET
CY3UTh TpeOOBaHMS U MPEAJIOKHUTh B KAaYECTBE JOMAIIHUX 3aJaHUA CO3/IaHHE
TBOPUYECKUX PAOOT, MPU 3TOM Yy JAETeH pa3BUBAETCS MHTYUTHUBHO-ACCOLIMATHBHOE
MBIIUIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBIIOIHEHUH 3afanui OI'0.

OcHoBHast (QyHKIMS YyYUTENsl B JAHHOM KypC€ COCTOUT B «COMPOBOKICHHUM
y4alllerocsi B €ro NM03HaBaTEIbHOM JIESITENBHOCTH, KOPPEKIIMU PaHEE MOIYUYEHHBIX

yuamumucs 3YH.



OCHOBHOE COJIEPXAHUE
(17uacoes)

Apudmernka

Hamypansnvie uucna. Cmenenvb ¢ HAMypaibHbIM NOKA3AMeNeM.

Payuonansnuie uucna. Mooyno (abconomnasn eenununa) yucia. Cpagnerue
PAYUOHANbHBIX Yucel. Apupmemuueckue 0elicmaus ¢ payuoHAIbHbIMU YUCTAMU.
Cmenens ¢ yenvim HOKA3amesnem.

Yucnosvie svipasicenuss, NOpsOOK 0eicmeuti 8 HuX, UCNOIb308aAHUE CKOOOK. 3aKOHbI
apughmemuyeckux Oeticmeuli. nepemecmumenbhblil, CO4emamelbHblil,
pacnpeoenumenbHblii.

JlerictButenbHble yncia. KBagpaTHblii kopeHb u3 uncjaa. KopeHs TpeTseit
creneHu. [lonamue o KopHe n-ot cmeneHu u3 Yucia.

JleficTBUTENbHBIC YUCIIA KaK OECKOHEUHBIE JeCATUYHbIE 1poOou. CpaBHEHUE
JEHCTBUTENBHBIX YHCEI, apU(PMETHUECKUE ACHUCTBUS HAJ HUMH.

Otansl pa3BUTHUS NPEICTABICHUN O YHCIIE.

W3mepenus, npubimkeHus, oeHkd. Pazmepsl 00beKTOB OKpPYKAIOIIEro HaC MUpPa
(OT aneMeHTapHBIX YacTull 10 BeeneHHoil), JUTeabHOCTh IPOIIECCOB B
OKpPY’KarolIeM Hac MUDE.

[IpencraBnenne 3aBUCUMOCTH MEKIY BEJIMUYMHAMU B BUAE (popmyI.

Belnenenne MHOKHUTEISA — CTEIICHU JACCATU B 3aIIUCH YUCIIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepauuu Hao anzedpauyecKumu
opooamu. byxeennvie @vipascenus (vipadiceHus c nepemeHHviMu). YHucnosoe
3HaueHue OYK8eHHO20 6vipadiceHus. Jlonycmumvle 3HAYEHUs NePEeMEeHHbIX,
exoo0awux 6 aneebopaudeckue evipadxcenus. lloocmanoxka 6vlpasiceHuti 6mecmo
nepemennwvix. Pasencmeo Oykeennvix svipasicenuii. Toxcoecmao, 0okazamenrbCmeo
mooicoecms. Ilpeobpazosanus evipasiceHuil.

Ceoticmea cmeneneil ¢ yeavim nokazamenem. Muocounenwvl. Crooicenue,
BbIUUMAHUE, YMHONCEHUEe MHO204NeH08. DOopMYNbl COKPAUEHHO20 YMHONCEHU:
Keaopam cymmul U Keaopam pazHocmu, KyO0 cyMMbl U KyO pasHoctH. Popmyna
pasnocmu keaopamos, GopMmyiaa CyMMbI KyOOB W pa3HOCTH KyOOB. Pa3znooicenue
MHO204NeHa Ha MmHodcumenu. Keadpammuwii mpexunen. BpleiaeHue MOITHOTO
KBaJpaTa B KBaJApaTHOM TpexwieHe. Teopema Buema. Paznooxcenue keaopamno2o
mpexuniena Ha JuHelHvle MHodcumenu. MHozounenbl ¢ O00HOU nepemMeHHOU.
Cmenenvb muozounena. Kopenv mnozounena.

AnrebGpandeckas 1po0s. Cokpamienue apobeit. JleiicTBus ¢ anredpandeckuMu
JTPOOSIMH.
PanrionanbHbie BhIpakeHUsI U UX npeoOpazoBanus. CBoWMCTBA KBAApaTHBIX KOPHEH
U UX IPUMEHEHHE B BEIYMCIICHUSX.

Ypasnenusa u mnepaseencmea. Ypasnenue ¢ oowuou nepemennou. Kopenw
ypaeuenus. Jluneiinoe ypasnenue. Keaopamnoe ypasuenue: @opmyna KopHet
7



KéaopamHozo ypasneHus, Pewenue payuonanvuvix ypasnenuil. Ilpumepuvl peuienus
VPABHEHUU bICUIUX CMeNneHel, Memoobl 3aMeHbl NePeMEHHOU, PAa3l0HCeHUsi Ha
MHOMCUMENU.

YpaBHEHME C IBYMS IEPEMEHHBIMU; PEIICHUE YPABHEHUS C IBYMsI IIEPEMEHHBIMU.
Cucrtema ypaBHeHUN; pemieHue cucreMbl. CHcTema IBYX JIMHEMHBIX YPABHEHUM C
JIBYMsI TIEPEMEHHBIMU; PEIICHHE MOJCTAHOBKON M anreOpanyecKuM CII0KEHHUEM.
VYpaBHEHHE C HECKOJIBKMMHU NEpPEMEHHbIMH. [IpuMepbl pelieHus HETMHEHHBIX
cucteM. [IpuMepsbl pelieHusl ypaBHEHHUM B LEIBIX YUCTIAX.

HepaBenctBo ¢ opHoM mnepemeHHOW. Pemienne HepaBeHcTBa. JIMHEHHbIE
HEpPABEHCTBA C OJHOM NEPEMEHHOM M HMX cucTteMbl. KBagpaTHble HEpaBEHCTBA.
IIpumepwi pewienus OpoOHO-TUHEUIHBIX HEPABEHCMS.

UucnoBele HEpaBEeHCTBA M UX CBOMCTBA. Jlokazamenbcmeo UUCLOBbIX U
aneebpauyeckux HepaseHcms.

IIepexox or caoBecHOl (GOpMYITMPOBKH COOTHOIICHUM MEXKAY BEJUYMHAMM
aJredOpanvecKoil. PemeHne TeKCTOBBIX 32124 AJredpandecKuM cnocodom.

Yucsosble M0CJIeI0BATEIbHOCTH. [Tonsitue MOCJIEI0BATEIILHOCTH.
Apudmernyeckas U reomeTpuueckas mporpeccud. PopmMmynbl 00IIEro uieHa
apu(pMETHIYECKO U TE€OMETPUYECKON MPOTPEecCUil, CYMMBI NMEPBBIX HECKOJIbKHUX
YJICHOB apuU(PMETUYECKON 1 T€OMETPUUECKOM MPOTPECCUi.

Yucaosble pynkuun. Ilonarue ¢ynkuun. OOnacte ompeneneHus ¢GyHKIUU.
Cnoco6wl 3amanus ¢ysknuu. ['paduk ¢GyHKOUM, Bo3pacTaHWe U yObIBaHUE
dbyHKIMKM, HauOoJbIIee W HAaWMEHbINEE 3HAYeHUs (YHKIUU, HYIU (QYHKIHH,
IPOMEXYTKHU 3HAKOTIOCTOSTHCTBA. UTeHune rpadukoB ¢ yHKIIHA.

OYHKIMK, ONHCHIBAIOIIME TPSIMYI0 H  OOpaTHYI  MPOMOPIMOHAIBHYIO
3aBUCUMOCTH, uX Tpaduku. JluHeitHas ¢yHkums, ee rpaduk, reoMeTpudecKHit
cMbicn  kodddunmentoB. [mmepOona. Kanpartnunas ¢yHkiusa, ee rpaduk,
napabona. KoopaunaTel BepmiuHbl MHapalosibl, OCh cuMMmeTpuu. CmenenHwvie
@yHKyuu ¢ HamypaibhbiM noxaszamenem, ux epaguxu. I'paduku QyHKIUNA: KOPEHb
KBaIPAaTHBIM, KOPEHb KyOWYeCKui, Monynb. Mcrnonb3oBanue rpadukoB (GyHKIIHMA
JUTSI pEeUICHUS] YPABHEHU U CUCTEM.

[Tpumepsl TpaduUecKux 3aBUCUMOCTEH, OTPAXKAIOIMUX peabHbIE TPOIECCHI:
KojeOaHune, TMOKAa3aTeNbHBIA POCT; YUCAO8ble (OYHKYUU, ONUCHIBArOWUe 3SMmu
npoyeccawl.

[MapannenpHblli TEpeHOC TpadUKOB BIOJb OCEH KOOPIWHAT U CUMMempus
OMHOCUMENLHO OCell.

Koopaunatel. M300paxkeHue yucea TOYKAMH  KOOPAWHATHOM  MPSMOIA.
['eomerpruuecknii CMBICT MOZAYJSL 4YUCHA. YHUCIOBBIE MPOMEKYTKU: HHTEPBAI,
OTPE30K, JIyd. Dopmyna paccmosHus Medcoy mouKamu KOOPOUHAMHOU NPAMOLL.
JlekapTOBbl KOOPAMHATBI Ha IUIOCKOCTH; KOOpAMHATBI TO4YkKU. KoopauHatsl
cepenuHbl oTpe3ka. DopMmyna pacCTOSIHUAS MEXAY JIBYMS TOYKAMH ILTOCKOCTH.
VYpaBHeHue npsiMoM, yrioBod KO3 QUIIMEHT MPSMON, YCIOBUE MHapaJlieIbHOCTU
NpSIMbIX. YPaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudalie KOOPJIHUHAT U 8 000U
3a0aHHOU MOUKe.



I'padprueckas mHTEpHIpETallUsl YPAaBHEHUN C JIByMs MEPEMEHHBIMH M HUX CHUCTEM,
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
HavanbHble IOHATHSA M TEOPEMbI T€OMETPHH.

Bo3HUKHOBEHHE T€OMETPUU U3 ITPAKTUKHU.

['eomerpuueckue ¢purypsl v Tena. PaBeHCTBO B TE€OMETPUHU.

Touka, npsimMast ¥ NJI0CKOCTb.

IToHsATHE O TEOMETPUUECKOM MECTE TOYEK.

Paccrosinne. Otpesok, ayd. JlIomaHas.

VYromn. IIpsamoit yron. Octpbele U Tynble Yribl. BepTUKanbHbIE U CMEXHBIE YIJIBI.
buccekrpuca yria u ee cBoMCTBa.

[TapamnenbHble W Iepecekaromvecs npsiMble. lIepneHIuKyIIpHOCTL IPSMBIX.
Teopembl O mMApaMIENbHOCTH W MEPHEHAMKYJISIPHOCTH TpsMbIX. (CBOWCTBO
CEpEIMHHOI0 MEPNEHIMKYJIsApa K OTpe3Ky. lleprneHaukyinsp W HakIOHHAas K
npsaMoii. MHoroyroabHUKdA. OKpPYKHOCTb U KPYT.

Tpeyronbuuk.  [IpsMoOyroiaeHble,  OCTPOYTOJbHBIE, W  TYHNOYTOJIbHBIC
TpeyroibHUKU. BeicoTa, MeanaHa, OUCCEKTpHCa, CPEAHSS JIMHUS TPEyrojbHUKA.
PaBHOOeApeHHbIE M PABHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA U NPHU3HAKU
paBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyroibHuka. Cymma yrioB
TpeyrojibHUKA. BHEIIHUE yIriibl TpeyrojibHUKA. 3aBUCHUMOCTh MEX]y BEJIMYMHAM
CTOPOH U YTJIOB TPEYTOJIbHUKA.

Teopema daneca. Ilomobue TpeyrompHUKOB; KoddduineHT mogoous. [IpusHaku
0100UST TPEYTOJIBHUKOB.

Teopema Iludaropa. Ilpu3Hakum paBEeHCTBA MPSIMOYTOJBHBIX TPEYTrOJIHLHUKOB.
CuHyCc, KOCHUHYC, TaHIE€HC, KOTAHI[E€HC OCTpOro yrjia MpsSMOYTOJBHOTO
TpeyrojibHuka U yrioB ot 0° mo 180°; mpuBeaeHue kK octpoMmy yriy. PemieHue
MPSIMOYTOJIBHBIX TPEYTrOAbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
@opMyIibl, CBSI3bIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJTHOTO U TOTO K€
yrina. TeopeMa KOCHMHYCOB M T€OpEMa CHUHYCOB; MPUMEPHl UX MPUMEHEHHS s
BBIYMCIICHUS 3JIEMEHTOB TPEYTOJIbHUKA.

3ameyaTenbHble TOYKM TPEYrOJIbHUKA: TOYKM TIEPECEYEHUs CEpPEIUHHBIX
MEPIEHIUKYIAPOB, OUCCEKTPUC, MEUAH.

YerpipexyroabHuk.  [lapamnenorpamm, ero  CBOWCTBA WM NPU3HAKH.
[IpstMOyTONIBHUK, KBaapar, poMO, WX CBOWCTBA W MPHU3HAKHU. Tpamenus, CpemxHss
JIMHUA Tparelnuu; paBHOOEApEHHAs Tpaneuusl.

MHoroyrojibHUKH. Bpinmyknabie MHOroyroipHuku. CyMMa VTIJIOB BBIIYKIIOTO
MHOIOYTOJIbHUKA. BrHcaHHbIE W ONMCaHHBIE MHOTOYrOJbHUKHU. [IpaBuibHbIE
MHOTOYTOJIbHUKH.

OxpyxHocTb U Kpyr. LlenTp, panuyc, nuamerp. Jyra, xopaa. CekTop, CETMEHT.
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IlenTpanbHbIi, BIKMCAHHBIA Yroj; BEJIWYMHA BIMCAHHOIO yria. B3anmHoe
pacronokeHue MNpsMOM M OKPYKHOCTH, 08YX okxpyoscnocmeti. KacatenbHas u
CEKyIllasi K OKPY>KHOCTH, PaBEHCTBO KacaTeJIbHBIX, IIPOBEIACHHBIX U3 OJHON TOYKHU.
Mempuueckue coomHoOweHUsA 6 OKPYHCHOCMU: CE0UCNEA CEKYWUX, KACAMEIbHDIX,
xopo.

OKpyXHOCTb, BIHCAHHAsA B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAHHAS OKOJO
TPEYroJibHUKA. BIMcaHHblE W OINMCAaHHBIE YETBIPEXYTOJbHUKHU. Bnucaunvie u
ONUCAHHbLE OKPYICHOCMU NPABUIbHO20 MHO20)20IbHUKA.

HN3mepenue reomMeTrpuuyecKux BeJuWYMH. [[nmuHa otpeska. [limHa 0MaHOM,
NEPUMETP MHOTOYTOJIbHHUKA.

Paccrosgnue ot Touku A0 npsiMoil. PaccTostHue Mexay napajuieaIbHBIMUA IPSIMBIMU.
JInuHa OKpYKHOCTH, 4YMCJIO T; JyMHA Ayrd. Benmwumna yrna. I'pagycHas mepa
yria, COOTBETCTBUE MEXKAY BEIMUMHOW yIJIa U JUIMHOW JYTH OKPYKHOCTH.

[lonstne o muomaau miockux ¢uryp. PaBHOCOCTaBiIeHHBIE M pPaBHOBEIUKHE
burypsol.

[Inomane mnpsmoyronsHuka. Ilmomanes mnapasmienorpamma, TpPEyrojibHUKA U
Tpaneuuu  (OCHOBHble  (opmyssl). DopMmysbl, BbIpaXKarolue  IUIOMIATbL
TPEYroJIbHUKA: YEPE3 NIBE CTOPOHBI U YroJ MEXIAYy HUMU, uepe3 nepumemp u
paouyc 8NUCAHHOUL OKPYIHCHOCMU, Gopmyna I'epona. IInowaos
yemuvipexyeoavruka. [1nomanb kpyra u mionagas CEKTopa.

CBs13b MEXY IJIOMIAISIMU MOAOOHBIX (DUTYD.

dnemenmaot 102UKU, KOMOUHAMOPUKU,
CIMAMUCMUKU U Meopuu 6epoAMHOCMmell

Joka3zareabcTBo. OrnpeneneHus, [I0Ka3aTeNbCTBAa, AaKCUOMBI U  TEOPEMBI;
cinencrtBus. Heoboxooumvie u  docmamoywnvie  ycnosus.  KoHTprpumep.
JlokazaTenbCTBO OT MPOTUBHOTO. [IpsiMast 1 oOpaTHAst TEOPEMBI.

Ilonamue 06 axcuomamuxe U aKCUOMAMUYECKOM HNOCMPOEHUU 2eOMemPUl.
I Iamuui nocmynam ekauda u e2o UCmopusl.

MHoxxecTBa W KOMOMHATOpHKa. MHuoocecmeo. Diemenm MHOMCECMaa,
noomuoxcecmeo. Od6veouneHue u nepecevenue MHodxcecms. [Juazpammor Jinepa.
[Ipumepsl pemieHnss KOMOWHATOPHBIX 3ajad: Iepedop BapHaHTOB, MPABUIIO
YMHOKEHUS.

CraTucrtuyeckue nqaHHble. [IpeacraBienre JaHHBIX B BUAEC TAOJMI], TUArpaMm,
rpadukoB. CpegHue pe3ynbTaToB H3MepeHui. IloHATHE O CTaTUCTHYECKOM
BBIBOJIC HA OCHOBE BBIOOPKH.

[TonsiTve ¥ MpUMEPHI CTYYaMHBIX COOBITHIA.

BepositTHocTh. YacTtoTa cOOBITHS, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITHSL U
MOJCYET UX BEPOITHOCTHU. [IpeacTaBieHne 0 reOMETpUIECKON BEPOSITHOCTH.

HrTorosasi KOHTpOJIbHAS padoTa.
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OO0uas xapakTepucTHKa Kypca
Marematuyeckoe 00pa3oBaHME B OCHOBHOM IIKOJIE CKJIAIbIBACTCS U3
CIEAYIOINX COJEPKATENbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUS OJIOKOB):
apugpmemuxa, anzeopa, zeomempus, 3I1eMEeHmMbl KOMOUHAMOPUKU MeopUU
6eposamHocmeil, CmamucmuKu U 102uku. B cBOel COBOKYITHOCTH OHHM OTPAXKaroT
OoraThli ONBIT O0y4YEeHHUsS MaTEMaTUKE B Halllel CTpaHe, YUYUTHIBAIOT COBPEMEHHbBIE
TEHACHIIMM OTEYECTBEHHOW M 3apyOeKHOW IIKOJbl M MO3BOJSIOT PEATU30BATh
MOCTABJICHHBIE MEPE]] IIKOJIbHBIM 00pa30BaHUEM LIETU Ha UHPOPMALIMOHHO EMKOM
M TPaKTUYECKH 3HAYMMOM Marepuayie. OTH CoJlepKaTelbHble KOMIIOHEHTHI,
pa3BHBasCh HAa NPOTSIKEHUU BCEX JIeT OOy4YeHHs, ECTECTBEHHbIM 0O0pa3oM

NEeperIeTaloTCs U B3aUMOCHCTBYIOT B yUeOHBIX Kypcax.

Apughmemuxa mnpusBaHa crnocoOCTBOBaTh MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOAMMBIX JJI MOBCEAHEBHOM skU3HU. OHA CITY>KUT 0a30H 11l BCEro
JanbHEHIIEro M3y4eHUs: MaTEeMaTUKHU, CIOCOOCTBYET JIOTMYECKOMY Pa3BUTHIO U
(GbOpMHUPOBAHUIO YMEHUS MOJIB30BATHCS aJITOPUTMAMH.

Anzebpa waneneHa Ha (QopMHpOBaHHME MATEMAaTHUUECKOTO armapara Jis
pelIeHus 3a]1a4 U3 MAaTEMATUKH, CMEXKHBIX TTPEAMETOB, OKPYKAIOIIEH peaIbHOCTH.
S3pIK anreOpsl MOAUYEPKUBACT 3HAUCHUE MAaTEMATHUKHU KaK S3bIKa ISl IOCTPOCHUS
MaTeMaTUYECKUX MOJIENICH, MPOLECCOB U SABJICHUU peaibHOro mupa. OmHol u3
OCHOBHBIX 3aJlad M3y4YCHHUsS aireOphbl SBISCTCS pPa3BUTHE aITOPUTMHUYECKOTO
MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, JJii OCBOEHHUS Kypca WH()OPMATHKH;
OBJIaJICHUE HaBbIKAMU  JCAYKTUBHBIX  PACCYXICHHUII. [IpeobpazoBanue
CUMBOJIMYECKUX (OPM BHOCHUT CBOW CHEeUUPUUISCKUA BKJIAJ B pa3BUTHE
BOOOpaKeHHUsI, CIIOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY. J[pyroi BakHOM
3a/1a9e M3y4YeHHUsl ajareOpbl SBIAETCS TOJyYeHHE NIKOJbHHUKAMH KOHKPETHBIX
3HaHUN O (QYHKIHMAX KaK BaKHEWUIIEH MaTeMaTHYECKOHW MOJENH JJIsi ONMUCAHUS U
UCCJICOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB (PaBHOMEPHBIX, PaBHOYCKOPEHHBIX,
AKCTIOHCHITUATBHBIX, TEPUOJAMYCCKUX U JpP.), I (POPMHPOBAHHS Y YYAIIHXCS
MPEJCTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUU [IUBWIN3AIUN U KYJIbTYPHI.

I'eomempusa — oIUH W3 BaXHEHIIMX KOMIIOHEHTOB MAaT€MaTHUYECKOTO
oOpa3oBaHus, HeoOXoaWmas g TNPUOOpPETEHUS KOHKPETHBIX 3HAHUU O
MPOCTPAHCTBE H TMPAKTUYECKH 3HAYMMBIX YMEHUH, (QOPMUPOBAHHS S3bIKA
omucanusi OOBEKTOB OKPYXKAIOMIETO MHpPA, ISl Pa3BUTHSA MPOCTPAHCTBEHHOTO
BOOOpaXKCHUSI M WHTYWUIIMHM, MAaTeMAaTHYE€CKOW KYJIbTYphI, IJS ACTETHUYECKOTO
BOCIIUTAHUSl ywammxcsa. M3ydeHwe TeoMeTpurM BHOCUT  BKJIAJ B pPa3BHUTHE
JIOTUYECKOTO MBIIIJICHUS, B (GOPMUPOBAHUE TTOHSATHS TOKA3aTEIHCTBA.

dnemenmuvt  102UKU, KOMOUHAMOPUKU, CHMAMUCMUKU U  meopuu
geposimuocmell  CTaHOBITCSL ~ 00SI3aTENIbHBIM ~ KOMIIOHEHTOM  IIKOJBHOIO
o0pa30BaHus, yCWIMBAIOIINM €T0 MPHUKIATHOC W MPAKTUIECKOE 3HAYCHHUE. ITOT
Matepral HeoOXOauM, TPEeXAe Bcero, st (GopmupoBanus (HyHKIMOHATHHOU
rPAMOTHOCTHU — YMEHHUM BOCHPUHUMATH M aHAJIU3UPOBATH MH(MOpPMAIIHUIO,
MPEACTABICHHYIO B Pa3iIU4HbIX (hopMax, MOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTHX PEaJbHBIX 3aBUCHUMOCTEW, IMPOU3BOJAUTH MNPOCTEHIINE BEPOSATHOCTHBIC
pacueThl. M3yyeHne 0CHOB KOMOMHATOPUKH MO3BOJUT y4allleMyCsl OCYILIECTBISATh
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paccMOTpEHHUE cllydyaeB, nepedop M MOJCYET YMCIa BAPUAHTOB, B TOM YHUCIE B
IIPOCTENIINX NMPUKIAJTHBIX 3a/1a9aXx.

[Ipy wW3yyeHUM CTATUCTUKM W TEOPUM BEPOSATHOCTEM oboramaroTcs
IIPEACTABIEHNAS O COBPEMEHHOM KApTHHE MHpa M METOJAX €ro MCCIEIOBAHMS,
(dopMupyeTcsi TOHUMaHUE POJIU CTATUCTUKHU KaK MCTOYHMKA COIIMAIIBHO 3HAUMMOMU
uH(OpPMAIH U 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIICHHUS.

Takum 00pa3om, B X0Jle OCBOEHUS COAEpPXKAHUS Kypca ydalluecs MOJydaroT
BO3MOXHOCTb:

O Ppa3BuThb HNPCACTABJICHUA O YHUCIC U POJIH BBIUMCIICHUM B YEJIOBECYECKOU
IMPAKTUKE, C(I)OpMI/IpOBaTB MPAKTUYCCKUC HABBIKHW BBIIIOJIHCHHUA YCTHBIX,
MNUCBMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘IHCJI@HI/IIZ, Pa3BUTH BBIYUCIIUTCIIBHYTO

KyJIbTYypY,

O OBJIaACTb CHMBOJIIMYCCKHUM S3BIKOM anre6pbl, BBIpa6OTaTB (bOpMaJ'IBHO-
OIICPATUBHBIC anre6panquKHe YMCHUSA W HAYYUTHCA NPUMCHATbL HUX K
PCHICHUIO MATCMATUYCCKUX U HCMATCMATUYCCKUX 3aaY,

O U3Y4YUTh CBOWCTBA W TpadUKH DIEMEHTApHBIX (QYHKUUNA, HAYYUTHCS
UCIIOJIb30BaTh (PYHKIIMOHAIBHO-TparuecKkue mpeacTaBieHus sl OMUCAHUS
Y aHaJ13a peaJIbHbIX 3aBUCUMOCTEN;

O Pa3BUTHb HIPOCTPAHCTBCHHLIC IIPCACTABICHUA U I/I306paBI/IT€J'IBHBI€ YMCHUA,
OCBOUTE OCHOBHBLIC (1)aKTI>I H MCTOAbI INIAHUMCTPUHU, ITO3HAKOMUTHCA C
HpOCTGﬁHIPIMPI MMPOCTPAHCTBCHHBIMHU TCJIaAMHU U UX CBOﬁCTBaMH;

O TOJIYYUTh MPEJICTABIICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM
MHUPE U O Pa3IMYHBIX CIIOCO0AaX WX U3y4YeHHUs, 00 OCOOEHHOCTAX BBIBOJOB U
IIPOTHO30B, HOCAIIUX BEPOSTHOCTHBIN XapaKTep;

O pa3BUTh JIOTUYECKOE MBIIUIEHHE M PeYb — YMEHHUS JIOTUYECKHU
00OCHOBBIBaTh CYXKJEHHUS, TMPOBOJIUTH HECIOXHBIE CHCTEMAaTHU3aluH,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, HCIOIb30BATh PA3IUYHBIC S3BIKH
MaTeMaTHuKd  (CJTOBECHBIM,  CHMBOJIMYECKUH,  Tpadudeckuii) s
WUTIOCTpalMU, MUHTEPIPETALMU, apTyMEHTALIMH U 10Ka3aTeJIbCTBA;

o chopMHpOBaTh MPEICTABICHUS 00 HM3ydaeMbIX IMOHATHSIX U METOJax Kak
BLKHEUIIIMX CPEACTBAX MATEMaTUYECKOr0 MOJEIUPOBAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHHUI.
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TPEBOBAHUA K YPOBHIO I[TOAI'OTOBKH BBIITY CKHUKOB
B pe3yabTraTe n3yueHusi MATEMATHKH YYE€HHUK J10J2KEH
3HAMb/NOHUMAM:
Maremartuka. Aareopa. I'eomerpusi.
HarypaabHubie unciia. {poou. PannonajabHblie Ynciia
BhlllyCKHUK HAYUUTCS:
* IOHUMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;
* ONEPUPOBATH MOHITUSIMHU, CBI3AHHBIMU C ACIMUMOCTBIO HATYpaIbHbIX YHCE,
* BBIpaXKaTh YMCJa B 3KBUBAJICHTHBIX (hopMax, BbIOMpast HauboJsee NoAXOAAIIYIO B
3aBUCUMOCTU OT KOHKPETHOM CUTYyaIluu;
* CPaBHUBAThH U YIOPSAJOUYNBATH PAllMOHATIBLHbBIC YUCIIA;
* BBIMOJHATh BBIYKMCICHUS C pPAIMOHATBHBIMU YHUCJIaMH, COYETas YCTHBIE H
MUCbMEHHBIC MPUEMBI BEIUUCIICHUH, TPUMEHECHHE KaJbKYJIATOPA;
* HCIOJIb30BaTh TOHSTUS U YMEHHS, CBSI3aHHBICE C MPOMOPIUOHATBLHOCTHIO
BEJIMYUH, TPOILICHTAMHU, B XOJE€ PCIICHHS MaTeMaTUYeCKUX 3a7ad U 3ajJad W3
CMEKHBIX TPEIMETOB, BBITIOJHSITH HECTIOXKHBIC MPAKTUICCKHUE PACUETHI.
Buinycknuk nonyuyum 603moaucHocmy:
* NO3HAKOMUMBCA C NOZUYUOHHLIMU CUCMEMAMU CYUCIEHU C OCHOBAHUIMU,
omauunvimu om 10;
* yenybums u paseéums NpeoCmAsieHusi 0 HAMYPAIbHbIX YUCIAX U CBOUCMBAX
oeumocmu;
*  HAYYUMBCA  UCNONBL308AMb  NPUEMbBL,  PAYUOHATUIUPYIOUWJUE  BbIYUCIEHUS,
npuobpecmu NPUBLIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8blOUPAS NOOX00AUULL OIS
cumyayuu cnocoo.
JleicTBUTEIbHBIC YHCIA
BrInyCKHUK HAYUUTCS:
* HCI0JIb30BaTh HAYAJIbHbBIE MIPEJCTABICHUS O MHOXKECTBE JIEUCTBUTEIbHBIX YNCEIT;
* OIIEpUPOBATH MOHATHEM KBaAPATHOTO KOPHS, IPUMEHSTH €r0 B BBIUUCICHUSX.
Buinycknuk nonyuum 603moaucHocms:
* pazeumuv npedcmasgienue 0 4Yucie U YUCI08bIX CUCMEeMAx OMm HAMYpPAIbHbIX 00
0eUCmBUMEIbHBIX YUCE]L, O POJIU BbIYUCTEHUU 8 NPAKMUKE,
* paszeume u yeayoums 3HaAHUSL O OECAMUYHOU 3aNUCU OeUCMBUMENbHbIX YUCe]
(nepuoduuecxue u Henepuoouueckue opoou).
HN3mepenusi, npudIMKeHUA, OLEHKH
BrInyCKHUK HAYUUTCS:
* CIOJI30BATh B XOJI€ PEUICHUS 3a7a4 dJIEMEHTapHbIE MPECTABICHUS, CBSI3aHHbIEC
¢ IpUOTMHKEHHBIMUA 3HAYCHUSIMH BEJITMYH.
Buinycknuk nonyuum eo3moorcnocmy.
* NOHAMb, YMO YUCT08ble OAHHble, KOMOpble UCNONb3VIOMCS 01 XAPAKMEePUCMUKY
00beKMO8 OKPYHCArOUIe20 Mupa, sA6IAI0Mcsa NPeUMyuecmseeHHo NPUOIUNCEHHbIMU,
YMmo No 3anucu NPUOTUNCEHHBIX 3HAUEHUU, COOEPHCAUUXC 8 UHPOPMAYUOHHBIX
UCTMOYHUKAX, MONCHO CYOUMb O NOZPEULHOCU NPUOTUIHCEHUSL,
* NOHAMb, UYMO NOZPEUWHOCMb pe3yabmama GblYUCAEeHUll  OO0JICHA  Oblmb
couzmepuma ¢ NOZPeutHoCmbIO UCXOOHBIX OAHHUBIX.
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AJaredpandeckne BbIpasKeHHs

BEITYyCKHUK HaAYYUTCS:

* OINEPUPOBATH MOHATUSIMHU «TOXKIECTBO», «TOXKICCTBEHHOE TMPEeOOpa3OBAHUECY,
pelats 3a7a4u, coJepKalre OyKBeHHbBIE JaHHbIE; padoTaTh ¢ POopMyJIaMH;

* BBITIOJIHATHh IMPEOOpPa30BaHMs BBIPAKCHUH, COIACPKAINIUX CTEIICHH C IEIBIMH
MOKAa3aTeIIMHA U KBaJpaTHBIC KOPHH,

* BBINTOJHATH TOXKJIECTBEHHBIE MPEOOPa30BaHUs PAIlMOHANIBHBIX BBIPAKCHUN Ha
OCHOBE IPaBWJI ACHCTBUI Ha/Jl MHOTOYWICHAMH U alreOpandeCKUMH IPOOSIMHU;

* BBITTOJIHATH PA3JIOKEHUE MHOTOUJICHOB HA MHOYKHTEIIH.

Buinycknux noayuum 603M0%CHOCHb HAVYUMbCAL:

*  BLINOJHAMb MHO20ULA208ble NPeodPA308AHUS PAYUOHANbHBIX  BbIPAICEHUL,
NPUMEHSIS WUPOKUL HAOOp N0co608 U NPUEMO8;

*  NpuMeHAmMb MOodHcOeCmEeHHble Npeobpa308anuss ONsl peuleHus 3a0ad U3

PA3UUHBIX pazoenos Kypca (Hanpumep, ol HAX0#CcOeHUs
HaubOIbUE20/HAUMEHBULE2O 3HAYEHUS BLIPANCEHUSL).
YpaBHeHus

BoInycKHUK HAYIUTCS:

* pemaTh OCHOBHBIE BHUJbI PAIMOHAIBHBIX YpPAaBHEHUW C OJHOM TMEPEeMEHHOM,
CHUCTEMBI JIBYX YPaBHEHUH C JByMs IMEPEMEHHBIMU;

* IOHUMAaTh YPaBHEHHUE KaK BAKHEUIIIYIO MAaTEMATUUYECKYIO MOJIEIb IS OITUCAHUS
U U3y4YCHHUs Pa3HOOOpPA3HBIX pealbHBIX CHUTYallMi, pelniaTh TEKCTOBBIC 3a/Ja4M
anreOpanyeckuM METOOM;

* TPUMEHATh TpaduyecKHe TMPEACTABICHHUS JUIS HCCIEIOBaHMUS ypaBHEHHH,
UCCIIEIOBAaHUS M PEIICHUS] CUCTEM YPABHEHUH C IByMs IEPEMEHHBIMM.

Buinycknuk nonyuum eo3moorcnocmy.

* 061a0emb CNeYUAIbHBIMU NPUEMAMU PeUleHUs VPABGHEHUL U CUCTEM YPABHEHUI,
VB8EePeHHO NPUMEHAMb Annapam YpasHeHUull 01 peuenus pa3HooopasHbix 3a0ay u3
MAMeMAMUKU, CMEHCHBIX NPeOMemos, NPAKMUKU,

* npumeHnamv epaguueckue npedcmasienHuss Oas UCCLe008aHUS VPABHEHUll,
cucmem ypasHeHutl, cooepaicauux oykeentnvie Kodpduyuenmol.

HepaBencrBa

BhInyCKHHUK HAyYUTCS:

* [OHMMATh M MPUMEHSATh TEPMHUHOJIOTHI0O W CHUMBOJIMKY, CBS3aHHBIE C
OTHOILIEHHEM HEPABEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;

* pelIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI; PEUIATh
KBaJ[paTHbIC HEPABEHCTBA C OMOPOI Ha TpapUUCCKHE TIPEICTABICHUS;

* IPUMEHSATH anmnapaT HEPABEHCTB JJIS PEIICHUs 3ajJa4 U3 Pa3IMYHBIX Pa3/esioB
Kypca.

Buinycknuk nonyuum 603moaucHocms Hayuumuvc:

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMEbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb
annapam HepaseHcms OJisl peuleHUus pa3Ho0OPA3HbIX MAMeMamuyeckux 3a0ad u
3a0a4 U3 CMENCHbIX NPeOMemos, NPAKMUKU,

* npumenams 2epaguueckue npeocmasgieHus Osl UCCIe008AHUSl HEePABEHCMS,
cucmem HepaBeHCmas, CO0epHCauuUx OyKeeHHble Ko duyuenmai.
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OcHoBHbIe OHATHSA. Unc10BbIe QYHKIUT

BolllyCKHUK HAYUUTCS:

* MOHMMATh W MKCHOJIb30BaTh (YHKIIMOHAIBHBIC MOHATUS W S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

* CTpouTh rpadUKu AIEMEHTAPHBIX (PYHKIIMI; UCCIEAOBaTh CBOMCTBA YUCIOBBIX
GbyHKIMI HA OCHOBE U3YUYEHUSI TIOBEACHUS UX TPa(UKOB;

* TOHUMAaTh (PYHKIUIO KaK BaXXHEHITYI0 MAaTEeMaTUYECKYIO MOJAENb JJIsI OMHCAHUs
MIPOIIECCOB U SBJICHUN OKPYXKAIOIIETO MUpPA, MPUMEHSITh (YHKIIMOHAIBHBIN SI3BIK
JUTSL OITMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NYECKUMU BEJIMYUHAMM.
Buinycknuuk nonyuum 603mo4cHOCIb HAYYUMbCA:

* NPOBOOUMb UCCNIE008AHUS, CEA3AHHbIE C U3VUEHUEeM CBOUCME (QYHKYUlU, 8 MOoM
yucie ¢ UCHONb308AHUEM KOMNbIOMeEPA, HA OCHO8e epaghuKos usyueHHvlx QyHKyuil
cmpoums  0Oojee Cl0JCHble 2pauKu  (KYCOUHO-3a0aHHblE, C «BbIKOJOMBIMUY
moukamu u m. n.);

* UCNONB308aMb (DYHKYUOHAIbHBIE NPeOCmAsieHuss U C8oUcmea @QyHKYutl 0
PeuleHUss MamemMamuiecKux 3a0ay U3 paziuiHulx pazoenos Kypcd.

YncsioBbIE MOCTEA0BATEIbHOCTH

BhIlyCKHUK Hay4UTCS :

* TIOHMMaTh M HCIOJIB30BaTh S3BIK  IOCJIEJAOBATEIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* NpPUMEHATH (GOPMYJBI, CBSI3aHHbIE C apUPMETUYECKOH U TeOMETPUUYECKOU
nporpeccuei, u ammapart, cQOPMUPOBAHHBIA TPU U3YYEHUH IPYTUX pPa3fesioB
Kypca, K pelICHHUIO 3a/1a4y, B TOM YUCJIE C KOHTEKCTOM U3 PEANbHOM )KU3HH.
Buinycknuk nonyuum 603mMoxucHOCIb HAYYUMbCA:

* pewiamsv KOMOUHUPOBAHHbBIE 3a0a4U C NpUMEHeHuem @Qopmyn n-20 4ieHa u
CYMMbl NEpebiX N UleH08 apupmemuyeckol U 2eoMempuyeckou npozpeccuu,
NPUMEHSISL NPpU IMOM ANnapam ypasHeHuti U HepaseHcms,

* NOHUMAamMb APUPMEMUYecKYI0 U 2eOMempUYecKyio npocpeccuro Kax @yHKyuu
HamMypaibHO20 — apeyMeHma, CeA3bI8Amb  aApPUQMEmUdecKyro Nnpocpeccurd ¢
JIUHEUHBIM POCMOM, 2e0MEMPUYECKYI0 — C IKCNOHEHYUATbHBIM POCHIOM.
OnucaresibHAsI CTATHCTHKA

BBINYCKHUK Hay4YWTCs WCMOJIb30BaTh MPOCTEUIINE CIOCOOBI MPENCTABICHUS U
aHaJIM3a CTATUCTUYECKUX JAHHBIX.

Buinycknuk —noayuum — 803ModMCHOCMb  npuobpecmu  Nep8OHAUANIbHBIL  ONbIM
opeanuzayuu coopa OAHHLIX NPU NPOBEOEHUU ONPOCca 0OUeCMBEHHO20 MHEHUS,
0OCYWeCcmsasims Ux aHaiu3,npeocmasisiams pe3yavmamol onpoca 6 guoe maobauyb,
ouazpammoi.

Cay4aiinble COObITHSI M BEPOSTHOCTH

BbIyCKHUK HAy4WTCsl HAXOJWTh OTHOCUTEIBHYIO 4YacTOTy M BEpPOSITHOCTH
CIy4aitHOTO COOBITHS.

Buinycknuk noayuum 6o3mooxcnocms npuobpecmu Onvlm Npo8eOeHUsl CYyYAuHbIX
IKCNEPUMEHMO8, 6 MOM YUCIe C HOMOWbIO KOMNbIOMEPHO20 MOOeTUpO8anUs,
uHmepnpemayuy ux pe3yaomamos.

KomOunaTopuka
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BEIIYCKHUK HAay4YuTCs pemaTh KOMOWHATOPHBIE 3aJaddl HAa HAaXOXKICHUE YHCIIa
00BEKTOB MU KOMOUHAITUH.

Buinycknuk nomyuum 603M0O#CHOCHb  HAYUUMBCS  HEKOMOPLIM — CNeYUuaibHbIM
NpUéMam peuieHus KOMOUHamopHbIX 3a0ay.

Haznaonana zeomempus

Buvinycxnuk nayuumes:

* pAcno3Hagamv HA YEPmMedtcax, PUCYHKAX, MOOeNax U 8 OKpYicaroujem mupe
NJIOCKUe U NPOCMpAHCMEeHHble 2eoMempuyecKue ueypul;

* pacnosHasams pa3eépmkuU Kyoa, npsamoy20ibH020 napaiienenuneod, NPpaguilbHOU
nUpamuobl, YuiuHopa u KOHyca,

* cmpoums pazeépmiu Kyoa u npsamoy2oibH020 napaiieienuneod,

* onpeodensims NO JTUHEUHbIM pA3Mepam pa38EPMKU ueypvl JTUHEliHble pazmepbl
camoul ueypul u Haobopom,

* BBIYUCTIAMb 00BEM NPAMOY20TILHO20 NApaielenuneod.

Buinyckuuk nonyuum 603mosicHocms:

* HAYUUMbCS BLIYUCTAMb 00BEMbBL NPOCMPAHCMBEHHBIX 2e0MemMPUiecKux gueayp,
COCMABNEHHBIX U3 NPAMOY20/IbHbIX NAPAJLIeNenunedos;

* yenyoums u pazéums NpeoCcmasiieHuss 0 NPOCMPAHCIMEEHHBIX 2e0MempuUdecKux
Queypax;,

* HAYYUMobCs NPUMEHSAMb NOHAMUE pPA3eeépmKU OJisl 8bINOJHEHUS NPAKMUYECKUX
PAac4emos.

I'eomempuueckue gpuzyput

Buinycknuk nayuumes:

* NONL308AMBCSA AZBIKOM 2eoMempuu OJisl ONUCAHUS NPEOMEMO8 OKPYHCAIOULe20
MUPA U UX 83AUMHO20 PACNOIONCEHUS,

* pacro3HaBaTh U U300paKaTh HA YEPTEKAX U PUCYHKAX TEOMETPUIECKUE (DUTYPHI
U UX KOHPUTYpaIuy;

* HAXOJIUTh 3HAYCHHUS JIMH JTMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOIIICHHS,
rpagycHyto mepy yrioB oT 0° no 180°, mpumeHsst onpeiesieHus1, CBOMCTBA 1
pU3HAKK QUTYP U UX DJIEMEHTOB, OTHOIIEHUs GUryp (paBeHCTBO, MOI00HE,
CUMMETPHH, TIOBOPOT, MAPAIIEIbHBINA MEPEHOC);

* ONEPUPOBATH C HAYAIHHBIMU MTOHATUSMU TPUTOHOMETPUHU U BHITIOJHATH
AJIEMEHTapHBIC OTNleparuu HaJ QYHKIUSIMU YTIIOB;

* pemaTh 3a7]a4M Ha JI0Ka3aTelIbCTBO, OMUPAsICh HA M3yYEHHBIE CBOMCTBA GUTYDP U
OTHONICHUH MEXy HUMU U TIPUMEHSISI U3yYEHHBIC METOIbI JOKA3aTEIbCTB;

* peraTh HECIIOKHBIE 33/1a4u Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIC aJITOPUTMBI
MOCTPOCHUS C TTOMOIIBIO IIUPKYJIS U JIMHEUKHU;

* pemaTh MPOCTEeHIINE MTAHUMETPUIECKUE 3a/1a91 B POCTPAHCTBE.

Buinycknuk nonyuum 603moxicHocmy:

* ogrademv Memooamu peuieHus 3a0ay HA BbIYUCIEHUs U 00KA3amelbCmed.
MemoOoOM OMm NPOMUBHO20, MEMOOOM NOO0OUSL, MEeMOOOM nepebopa 8apuaHmos u
MemoOoM 2e0MeMmpUUeCcKUx Mecm moyex;

* npuobpecmu Onvlim NPUMEHEHUsl aneedpauiecKkoeo U MmpuecoHOMempuiecKko2o
annapama u uoet 08UNCEHUsI NPU PeULeHUU 2e0OMemMPUIECKUX 3a0ay;
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* o81a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMpoeHue ¢ NOMOUbIO
YUPKYIA U TUHEUKU. AHAU3, NOCIMpPOoeHUe, 00KA3ameIbCmeo U Ucciedosanue,

* HAYYUMbCA peuams 3a0adu Ha NOCMpoeHUe MemoooM 2eoOMempuiecKko20 mecma
MoyeK u Memooom nooooOusi;

* npuobpecmu ONbIM UCCAEO08AHUS CBOUCME NIAHUMEMPU4ecKux gueyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim BbINOJIHEHUS NpPOeKmo8 no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no ghopmyney.
H3mepenue zeomempuueckux eiudun

Buinycknuk nayuumes:

* UCNONBL3068AMb CEOUCMBA UBMEPEHUs ONUH, NIOWaAoeltl U y2n08 Npu peuleHuu
3a0a4 HA HAX0JHCOeHUe ONUHbl OMPe3Kd, ONUHbI OKDPYAHCHOCMU, ONUHbL OyeU
OKPYICHOCTU, 2PAOYCHOU Mepbl Yeld;

* BLIYUCTAMb NIAOWAOU MPEY2ONbHUKOB, NPAMOY2O0IbHUKO8, NAPAIIEN02PAMMO8,
mpaneyuii, Kpy2os8 u CeKkmopos;

* BLIYUCTSIMb OUHY OKPYHCHOCIIU, OTUHY OVeU OKPYICHOCHIU,

* GLIYUCTIAMb ONIUHBL TUHEUIHBIX IEMEHMO8 UIyp U UX Yeibl, UCHONb3YS POpMYTbL
ONIUHBL OKPYIHCHOCMU U ONUHBL OY2U OKDYHCHOCU, (hOpMYabl naowaoell pueyp;

* pewamv 3a0ayu HA OOKA3AMENbCMBO C UCHOAb308AHUEM HOPMYI  ONUHbBL
OKPYIHCHOCMU U ONUHBL OY2U OKPYICHOCMU, hopmya niowaoel hueyp,

* pewamsv npakmuyecKue 3a0adi, CEi3aHHble C HAXONCOCHUEeM 2eOMempuiecKux
BeUYUH  (UCNOABL3YSL NpU  HEOOXOOUMOCMU  CHPABOYHUKU U  MEXHUYecKue
cpeocmaa,.

Buinycknuk noayuum 03M0MCHOCHb HAVYUMbCS:

*  BBIMUCIAML  NAOWAOU  pueyp, COCMABNIEHHbIX U3 08YyX uau  bonee
NPAMOY20JIbHUKOS, NAPALLEN02PAMMO8, MPEY2OIbHUKO8, KpYead U CeKmopa;

*  guuuUCIAMb  NIOWAOU  MHO2OY2OJNbHUKOS, UCNONL3YSL  OMHOWEHUS
PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU,

* NpUMEHAmMb aneeOpauvecKull U MPUSOHOMEMPUYEeCKUll annapam u uoeu
OBUIICEHUSL NPU PEUeHUU 3A0aY HA BbIYUCIeHUe NIOWAOel MHO20Y 20 IbHUKOS.
Koopounamoi

Buinycknux nayuumes:

* BBIUUCIIATH JUIMHY OTpe3Ka IO KOOpJIWHATaM €ro KOHIIOB; BBIYHCIATH
KOOPJIMHATHI CEPEIUHBI OTPE3KA;

* WCIIOJNB30BaTh KOOPJAWHATHBIA METOA JJisi W3YYCHHUS CBOWCTB MPSMBIX U
OKPYKHOCTEH.

Buinycknuk nonyuum 603moaicHocmy:

* o061a0emb KOOPOUHAMHBLIM MEMOOOM peuleHus 3a0ay HA BbIYUCTeHUs U
00Ka3amenbCcmeda;

* npuobpecmu ONbIM UCNONBL30BAHUSL KOMNbIOMEPHLIX NPOSPAMM OJi1 AHAIU3A
YACMHBIX CIYYAe8 83AUMHO20 PACNONONACEHUS OKPYIHCHOCEN U NPAMBIX,

*  npuobpecmu Onvlm  8bINOJIHEHUS. Npoekmos Ha memy «lIlpumenenue
KOOPOUHAMHO20 —~ Memooa  Npu  pewleHuu  3a0a4  HA  BbIYUCIEHUA U
00KA3AMeNbCmea.
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[Iporpamma 31EKTUBHOTO Kypca COJIEPKUT TPU MOIYJIS:

«Anzeopan(1 u 2 u.), «I'eomempusn»(lu 2 wacmu), «Peanvnaas mamemamuray.

B moayne «Aaredopa» orpabaThIBalOTCS HaBBIKU PEIICHUS alreOpanvecKux

3aganuii 1 yactu KMM OI'D. D10 3apanust ¢ BBIOOPOM OJHOIO OTBETA U3 YETHIPEX

MNpCIIOKCHHBIX BapHAaHTOB, C KpPaTKMM OTBCTOM N Ha COOTHCCCHHC, C
34lIUCbIO PCUICHUA. B ostom 0i0ke MMPOBCPACTCA BJIaACHUC OCHOBHBIMH
aJropuTMaMu, 3HAHUC MW TIOHHMAHHUC KIIOYCBLIX JJICMCHTOB COACPIKAHUA
(MaTeMaTI/ILIeCKI/IX HOHHTHﬁ, 150.¢ CBOﬁCTB, MNpUCMOB PCHICHUA 3adad U Hp.),
YMCHUC I10JIb30BATHCA MaTeMaTU4YECKOM 3aIllUChIO, ITPUMCHATH 3HAHUA K PCUICHUIO
MATCMATUYCCKUX 3aJa4, HC CBOIAIIMUCCA K IIPAMOMY IMPUMCHCHUIO aJITOpUTMA.

SaHaHI/IH 2 YJacTH HAIIPpaBJICHBI HA IPOBCPKY BIAACHHUA MATCPHAJIOM HaA

MOBBIIIEHHOM  ypoBHe. MX HazHaueHue — aud@depeHIpoBaTh XOPOIIO
yCIIEBAIOUIUX [IKOJIBHUKOB TI0O YPOBHAM TOATOTOBKH, BBISIBUTH Haubosee
IOATOTOBJIIEHHYI0)  4YacThb  BBIIYCKHUKOB, COCTaBJSIIOIIYK)  [OTECHUUAIBHBIN
KOHTHUHTEHT MPO(UIbHBIX KJIACCOB. ODTH YacTH COAEpKaT 3aJaHusl MOBBIIIIEHHOTO
YPOBHSL CIIOKHOCTH, KOTOpPBIE HANpPaBJIC€Hbl HA IPOBEPKY TaKMUX KAdyeCTB
MaTeMaTUYECKOM MMOATOTOBKH BBIITYCKHUKOB, KaK:
-yBepeHHOEe  BiaJeHHe  (POpMaJIbHO-ONMEPATUBHBIM  anredpandyeckum
arrnapaTom;
-YMEHUE pPEIIUTh IUIAHUMETPUYECKYIO 3aJauyy, HIPUMEHSs pa3juyHbIC
TEOPETUUYECKUE 3HAHUS Kypca T€OMETPUN;
- YMEHUE PEIIUTh KOMIUIEKCHYIO 3a/lady, BKIIOYAIONIYI0 B ceOs 3HaHUS
W3 pa3HbIX TEM KypcCa;
- YMEHHE MAaT€MaTUYECKH IPAMOTHO U SICHO 3alMCaTh PEUICHHE, IPUBOJS MPH
ATOM HEOOXOAMMBIC TTOSICHEHUST 1 000CHOBAHUS;

- BJIaJICHNE TITUPOKUM CIIEKTPOM MPUEMOB M CTIOCOOOB PaCCy KICHUIA.
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Moayab «I'eomerpusi» comepKUT reomerpuueckue 3agauv 1 vactu KM

OI'S. B srom 0n0Ke NOBTOPSAIOTCS OCHOBHBIE T'€OMETPUYECKHE CBEACHUS, U

OTpa6aTBIBaeTC$I HAaBBIK PCHICHUSA T'COMCTPHUICCKUX 3aaa4.

3ajaHus yacTu 2 HanpaBJEHbl HA IPOBEPKY YMEHHsS PEIIATh INIAHUMETPUUECKYIO
3a/1a4y, IPUMEHSIS Pa3JIMYHbIE TEOPETUUECKUE 3HAHMS Kypca F€OMETPUHU; YMEHHUS
MaTeMaTU4YeCKA TPaMOTHO M SICHO 3allUCHIBATH PELICHHE, MPUBOIA IMPU STOM
HEOOXOJMMbIE TOSCHEHUS W OOOCHOBAHUS; BIIAJIEHUE IIUPOKUM CIEKTPOM

PUEMOB U CIIOCOOOB pacCy KIeHUM.

Moayabs «PeanbHas maremMaTuka» coaepxur 3agaun 1 yactu KM OI'D.

HpaKTI/IKO-OpI/IGHTI/IpOBaHHBIC 3aIaHUA MMOAYCPKHUBAIOT BAKHOCTb OCBOCHUS TAKUX
MaTEMAaTHYCCKUX KOMHCTGHHHﬁ, KaK YMCHUC IIPUMCHATH 3a/laHUA B HpaKTHHGCKOﬁ

’KM3HU U B CMEKHBIX 001aCTAX.

HToroBoe 3aHsTHe TpenanonaraeT MpoBeICHUE KOHTPOJIBbHONW PabOThl IO
marepuangaMm B ¢opme OI'D.

Metoauyeckuii. KOMMEHTAPHUii. DJEKTUBHBIE 3aHATHUS MO KaXXJA0W Teme
nejaecoobpa3sHo pa3douBaTh Ha dTamnbl (Oyokum). Kakmas Tema HaymHAETCs C
MOBTOPEHUSI OCHOBHBIX T€OpeM U (opMyJ, a TakKe pacCMOTPEHUS] HOBBIX, HE
BXOJAIINX B OCHOBHYIO NPOTpaMMy, HO HEOOXOJMMBIX TMpPHU PEIICHUU pAna
3a7a4 Ha 2K3aMmeHe. Beigensiercss mepBbiii 010k «OCHOBHBIE cBeaeHUs». Jlis
SKOHOMHHM BpPEMEHU WCIOJIB3YIOTCS TaOMuIel (pa3gaTOYHBIM MaTepuan) C
dbopMynamMu ¥ puCyHKaMH, ONIOPHBIE TIAKAThI, CTIai0Bas IPEe3CHTAITHS.

Bropoii 6510k «Permmaem BmMecTe» mpeamnoaaraeT pa3oop pemeHnid OOPHBIX
JEMOHCTPAIMOHHBIX 3a7[a4, HCIIOJB3YIONIUX OCHOBHBIC TEOPEMBl U (HOPMYIIBI
JAHHOTO pa3jiefia M pemaeMble Pa3sHBIMH CIIOCOOAaMH, TOBTOPSETCS aJITOPUTM
pelieHus 3ajlad Mo TeMe. YUHUTENEeM YJIENseTCsl CEpbe3HOE€ BHUMAaHUE paz0opy
TUMHWYHBIX OIIMOOK B XOJE€ peIICHHUS 3aJlaHus, a TaKXKe 3aluCu OTBETa B
SK3aMEHAIMOHHBIN OiaHk. Pemiarorcst 3aganusga W3 4acTd | JK3aMeHALIMOHHOU

pa6OTBI C BBI60pOM OIHOI0 OTBCTA M3 UYCTBIPCX IIPCAJIOKCHHBIX BapHAHTOB, C
19



KpaTKUM OTBETOM M Ha YCTAaHOBJIEHHE COOTBETCTBUSI MEXAY OOBEKTaMU ABYX
MHOJKECTB.

3aHATHE MPONOJIKACTCS PEIICHUEM 3aJad I'PyNIaMyd U CaMOCTOSITEIbHBIM
pemienueM. Oto Onoku «Pemaem B rpymmax» u «Pemaem camu». B xone
peuieHns 3ajad PEKOMEHAYETCA NPUAEPKUBATBCA NpuHUHNa «OT IpOCTOro K
CJI0KHOMY» I10J] pYKOBOJACTBOM YYUTEI.

YuuTtenb MOXET CIUIAHUPOBATH YPOKM MApHOW paboOThl, rae ydaliuecs
TOTOBSITCSI K CAMOCTOSITEIbHOW U KOHTPOJIBHOU paboTe, 3a4eTy, 3alUTe IPOEKTa.

VYyurento HeoOXOAMMO TMOOMIPATH CTPEMIIEHHE Yyyaluxcs paldoTaTh B
UHIUBUAYAJIbHOM pexume. Ha Bcex Tulmax 3aHATUN  YYHATENHO  CIEAYET
NOAJCPKUBATD  AKTUBHBIM JHMAJIOr C YYallUMHUCA. YUYUTEIb CUCTEMATHYECKU
OCYIIECTBIISIET MOHUTOPHUHI JOCTHKEHHS OOS3aTENbHBIX PE3yJbTaTOB OOYUEHHS,
CBOEBPEMEHHO OCYIIECTBIIAET KOPPEKUMIO 3HAHUN yUJaIlnuXCsl.

Coaep:kanue NporpaMMbl 3JIEKTUBHOT0 Kypca

Ne Ha3Banue (TeMbl) MOYJIA KoaunuecTBO
4acoB

1. Anrebpanueckue 3a1aHuss 6a30BOr0 YPOBHSI 6
2. ['eomeTpuueckue 3agaun 6a30BOTO yPOBHS 3
3. PeanbHast matemaTrka 4
4. 3aaHus MOBBIIIEHHOTO YPOBHS CI0KHOCTH 3
5. NroroBoe 3ausaTHe 1

OO61Iee KOTUYECTBO YAaCOB 17

Monyab 1. Anzeopauueckue 3a0anus 6a306020 ypoeHs.

BBenenne: 1enp W copepkaHuE DIEKTUBHOTO Kypca, (OPMBI KOHTPOJIS.
OObIKHOBEHHBIC U JecaTUYHbIe aApodu. CtanaapTHbIM Bua uncia. OKpyrieHue u
cpaBHeHHE 4ucen. bykBeHHbIe BhIpaxkeHHs. (OO0NacTh JOMYyCTHUMBIX 3HAYCHHMA.
@®opmynel. CreneHb ¢ UeIbM MokazaTesneM. Muorowiensl. [IpeoOpazoBanue

BbhIpaKeHUH. Pa3noxkeHne MHOTOWICHOB Ha MHOKHUTEIU. ANre0pandeckre IpooHu.
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Cokpamenne  anreOpamueckux napoOei.  IIpeoOpa3oBaHusi — palMOHAIbHBIX
BbIpakeHUU. KBanparHele kopHU. JIMHElHBIE M KBagpaTHbIE ypaBHEHHs. CUCTEMBI
ypaBHeHu. HepaBeHcTBa ¢ ONHOM NEPEMEHHOM M CUCTEMBI HEPABEHCTB. Penienue
KBaJpaTHbIX HepaBeHCTB. llocienoBaTenbHOCTM M Iporpeccuu. PexyppeHTHbIE
(dopMyIibl. 3a1aun, pemaeMble ¢ MOMOIIbIO IPOIPECCUH.

Uucna Ha KoopauHaTHOM mpsMoi. [IpencraBiieHue pemieHHii HEPABEHCTB U UX
cucteM Ha KoopauHaTHOM mnpsmon. @DynHkuuu wu rpaduku. OcoOeHHOCTH
pPacnoioKeHHUs] B KOOPJMHATHOM IMJIOCKOCTH TpaUKOB HEKOTOPHIX (DYHKIMI B
3aBUCUMOCTH OT 3HAYEHMsI MapaMeTpoB, BXOIALIMX B (POpMyibl. 3aBHCHUMOCTb

MCKAY BCIIMYNHAMMU.

Monyab 2. 'eomempuueckue 3a0auu 0a306020 ypoeH:i.
TpeyrosbHUKH, YETHIPEXYTOJbHUKUA. PaBEHCTBO TPEyroibHUKOB, IMOJ00ME.
@opmynbl  mwiomanud. [IponmopuuonaneHbie  oTpe3ku. OKpPYyKHOCTU.  YTJIBI:

BIIMCAHHBIC U ICHTPAJIBHBIC.

Monyasb 3. Peanvnas mamemamuka.

IIponientel. CocTaBieHME MAaTEMATHYECKOW MOJENHM [0 YCIOBHUIO 3aJayM.
TexcroBble 3a7auM Ha MpaKTHYECKH pacdeT. UTeHwe TpauKoOB M JUArpaMM.
DOneMeHTbl KOMOMHATOPHUKHU, CTATUCTHKA M TEOPUU BEPOSTHOCTEWU. BbIpaxkeHue

BEITUYHMHBI U3 POPMYIIBI.

3adanus noevlUIeHHO20 YPOBHA CI0HCHOCU.

[IpeoOpa3oBanus anreOpanvdecKux BBIPAKCHHUH. YpaBHEHHs, HEPABEHCTBA,
cuctemsbl. MccnenoBanue ¢ynkmum m moctpoenue rpaduka. Kycodno-3amannbie
dbyakmuu. [TocTpoerue rpadukoB ¢ MoAyaeM. 3aaadd Ha JABWKCHHE. 3a/Ja4d Ha
cMecH, criaBbl. ClloKHBIE MPOLEHTHI. 3aJa4l Ha COBMECTHYIO padoTy. 3a/laHus C
napaMeTpoMm: HucciefoBaHue TpaduKoB (QYHKIUN, pEHICHUE YpaBHEHUN U

HEPAaBEHCTB C [apaMeTpoM. 3HAKM KOPHEW KBaAPATHOTO  TPEXWICHA.
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Pacnonoxenne kopHeW KBaapaTHOro tpexwieHa. Ilapamerpel a, b, ¢ U KOopHH

KBaJIpaTHOTO TpexuieHa. ['eoMeTpuueckue 3agaum.

Hmozosoe 3anamue.

[IpoBeneHre UTOroBOi KOHTPOJIHLHOM paboThl B hopme OI'D.
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Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHE

Ne

3aHATUA

Mara

MIPOBENECHUS

Tema 3ausaTus

IIman

dakt

Mopyasb 1. AaredGpandeckue 3a1anusi 6a30Boro ypoBHs (6 yacos)

Botuucnenus (1 uac)

1

OOBIKHOBEHHEBIE U ACCATHYHBIC ):[pO6I/I.

CranpapTHBIN BUJ YKCTIA.

Ypasenenusn u nepasencmea (2 uaca)

2

JIuHeliHbIE U KBaApaTHbIE YPABHEHUSI.

3

JIvuHelriHbIe M KBaJApaTHBIC HEPABEHCTBA.

CucreMsl HCPABCHCTB.

Koopounammnasn npamas. I'paguxu (2 uaca)

4 Yuciia Ha KOOPAUHATHOW HPSIMOA.
[IpencraBiieHne pelIeHUI HEPABEHCTB U UX
CHUCTEM Ha KOOPAWHATHOW MPSIMOM.

5 I'paduku GyHKIMI 1 UX CBOMCTBA.

Anzeopauueckue svipaxcenus(l uac)

6

MHorouneHsl. Anredpanyeckue apoou,
cTerneHu. JlomycTuMbie 3HAUCHUS

IIEPEMEHHOM.

Monyas 2. 'eomeTpudeckue 3aqaun 0a30Boro ypoBHsi (3 yaca)

Iloocuem yznoe(l uac)

7

TpeyronbHuk. YeTbIpeXyroJbHUK.

OKpyX HOCTb.

Inowaou ¢uzyp (1 uac)

8

YeTpipexyronbHUKH. TpeyroapHUK.

OKpY>XHOCTb U KPYT.

Buvioop eepnvix ymeepcoenuii(1 uac)
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Ne

3aHATUA

Hara

MOpOBCACHUA

Tema 3ausaTus

IIman

dakt

9

TpeHUpOBOYHBIE 3aJaHU.

Mopyasb 3. Peanbnas matematuka (4 yaca)

I'paghuku u ouazpammelr. Tekcmoegwie 3a0auu (2 uaca)

10

Urenue rpaukoB U AUarpaMm.

11

TekcToBbIC 3a1a4H Ha HpaKTquCKHﬁ

pacyer.

Peanvnaa naanumempus. Teopusa eepoamnocmeit (2 uaca)

12 Pemenne 3a1au npakTuyeckou
HAIPABJICHHOCTH.
13 DneMeHThl KOMOMHATOPUKU U TEOPUU

BEPOSITHOCTEN.

Monyab 1 u 2. 3agaHus NOBBIIIEHHOT0 YPOBHS CJI0KHOCTH (3

yaca)

14 [IpeobpazoBanust anredOpandecKux
BBIPAXKEHU .

15 TekcTOBEIE 3a/1a4H.

16 I'eomerpuueckue 3a1aun
['eomeTpuueckue 3agaun

Hrorosoe 3ansaiTue (1uac)
17 Hmozcosas konmpoavuas paboma

24




O:xugaemble pe3yJbTaThbl
[Inanupyemble pe3ynbTaTbl OOYYEHUS OTPAKAIOT CIEAYIOLIME YEThIpe

KAaTeropuu Mo3HaBaTebHON 001acTH:

3HaHue/mOHMMAHUE:
BJIaJICHUE TEPMHUHOM; BJIaJICHHE PA3IUYHBIMU SKBUBAJIEHTHBIMU MIPEJACTABICHUIMHU
(Hampumep, YwMcla); pacrno3HaBaHuWE (HA OCHOBE OMPENENICHUM, W3BECTHBIX
CBOMCTB, C(HOPMUPOBAHHBIX TMPEACTABICHUI), UCIIOJIb30BAHUE  PaA3IMUYHBIX
MaTE€MaTUYECKUX A3BIKOB (CMMBOJIMYECKOT0, IpauyecKoro), nepexo oT OJAHOIro
S3bIKa K APYTOMY; UHTEPIIPETAIIHS.

YMeHue NPUMEHUTDh AJITOPUTM
UCIIOJIb30BaHUE (HOPMYJIBI KaK aJIfOPUTMa BBIYUCICHUN; MPUMEHEHHUE OCHOBHBIX
npaBui JEUCTBUNA C YHCIIaMH, alreOpandyeCKUMU BBIPAKCHUSIMU; PEIICHHE
OCHOBHBIX TUIIOB YPAaBHEHUH, HEPABEHCTB, CUCTEM, 3ajay.

YMeHNe pellINTh MATEeMAaTHYeCKYIO 32/1a4y:
3a/IaHusl, TPU PEHICHUU KOTOPHIX TpeOyeTcss NpuMeHeHue (aKTyaau3alus)
CHUCTEMBbl 3HAHUMW; TMpeoOpa3oBaHUE CBI3CH MEXKAy W3BECTHBIMH (haKTaMu,
BKJIFOUCHUE M3BECTHBIX MOHSITUH, IPUEMOB U CIIOCOOOB pPEIIEHUs] B HOBBIC CBS3U U
OTHOIIIGHUSI, YMEHHE paclo3HaTh CTAaHAAPTHYH 3aJadyy B H3MEHCHHOM
dbopmyIHUpOoBKeE.

IlpuMeHeHHe 3HAHMI B )KU3HEHHBIX, PEAJbHbIX CUTYALMSIX:
3alanus, (QOpMYyIUPOBKAa KOTOPBIX «O0OJieYeHa» B MPAKTHUYECKYI0 CHUTYalHIO,
3HAKOMYIO y4allluMcs U OJIU3KYIO UX KU3HEHHOMY OTIBITY.
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IINIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUH HIKOJBbHUKAMM YV IO

3ABEPIHIEHUH OBYYEHUA
JIMYHOCTHBIE CneuunajbHoO- Metanpeamerubie Y'Y J{
npeamernbie VY | peryagrusnsie Io3naBarenbHble | KoMMyHMKaTHBH
ble
-TI0JIO’KUTENIBHOE | --BBIIOJIHATH -OTCJIEKUBATh LENb | --aHAJIU3UPOBATH --COTPYIHUYATh C
OTHOIIIEHHE K | apupmMeTHuecKue yueOHOM yCIIOBUE 3aJjaun TOBapUILlaMH IIpU
ypoKaM NEeUCTBUS, codYeTas | JeSTEIbHOCTH (C (BBLIENATD BBIIIOJIHEHUH
MaTeMaTHKU; YCTHBIE U | onopoii Ha YHCJIOBbIE JaHHBIE | 3a/IaHU:
-yMeHue MMCbMEHHBIE MapLIpyTHbIE U 1IeJIb — YTO yCTaHaBIUBATh U
MIpU3HABATh MIPUEMBI; HAXOJWUTh | JUCTHI) U U3BECTHO, YTO cobmoaarTh
COOCTBEHHBIE 3HA4YCHUS KOpHsI | BHEY4eOHOI (c TpeOyeTcst HallTH); | OYepEAHOCTh
OLLINOKY; HaTypaJbHON OIIOpOH Ha -COIIOCTaBIIATh JIEMCTBHH,
-(popMupoBaHuE CTENEHHU, CTENIEHU C | Pa3BOPOTHI CXEMBI U YCIIOBUS CpaBHUBATh
LIEHHOCTHBIX palMOHATIBLHBIM IPOEKTHOM TEKCTOBBIX 3aJ1ay; MOJIy4YEHHbIE
OpHUEHTAII MoKa3aresem, JeSITENIbHOCTH); -yCTaHaBJIUBaTh pe3yabTaThl,
(camoperynsiuusi, | UCHOJb3YA IpH | -yYUTHIBATH 3aKOHOMEPHOCTH U | BBICIIYILIUBATh
CTUMYJIMpPOBaHUE, | HEOOXOJUMOCTH OpPUEHTUDBI, HCII0JIb30BATh UX napTHepa,
JOCTUKEHHE U | BBIYUCTUTENbHBIE JAHHBIE YYUTENIEM, | IIPU BBIOJIHEHUU KOPPEKTHO
Ip.); YCTPOMCTBA; MPU OCBOCHUU 3a/IaHU; coo01aTh
-(popMupoBaHue M0JIb30BaThCSA HOBOTO y4eOHOTO -OCYILECTBIIATh TOBapHILy 00
MaTEeMaTUYECKON | OLICHKOU U | MaTepuana, CHHTE3 YMCIOBOTO | OIIMOKAX;
KOMIIETEHTHOCTH | IPUKUAKOU IIPH | -IPOBEPATH BBIPAKEHUS, -3a71aBaTh BOIIPOCHI
B cdepe | MpaKTHUECKUX pe3yJIbTaThI YCIIOBUS TEKCTOBOU | C LIENBIO
JUYHOCTHBIX YYJI | pacuerax; BBIYHCIICHUM; 3a1a4n IIOJIy4EHUS HY)KHOU
Y  BBIIIYCKHHUKOB | --COCTaBJISTb -aJIcKBaTHO (BOoCCTaHOBIIEHUE UHpOpMaINH;
Oynyt OyKBEHHBIE BOCIIPUHHUMATh YCIIOBUSA 110 -OpraHN30BbIBaTh
c(opMHUPOBaHbI BBIPAKEHUS U | yKa3aHHs Ha PHUCYHKY, CXEME, B3aMMOIIPOBEPKY
BHYTPEHHSA (bopMyIbl 0 | OIIMOKY U KpaTKOM 3alKcH); BBIIIOJIHEHHOU
MO3ULUSA YCIOBUSAM  3a7ad; | UCIPABIIATH -CpaBHHBATh U paloThI;
oOyyaromerocs, OCYILIECTBIIATh B | HaliICHHBIE KJIaccu(UIUPOBaTh | -BbICKAa3bIBATh CBOE
aZlcKBaTHast BBIPAKEHUAX U | OIMOKH. n300pakeHHbIE MHEHUE IIpU
MOTHBaLUs ¢bopmymnax -OLICHUBATH IIPEIMETHI U 00CyX/1eHIH
yueOHOMI YHCIIOBBIC COOCTBEHHBIE TEOMETPUYECKUE 3alaHus
JESITEIbHOCTH, II0JICTAHOBKHU U | yCIIEXH B ¢burypsi no B chepe
BKJIFOYAsl y4eOHbIE | BBIMOIHATh BBIYHCIIUTEIBHOU 3aJaHHBIM KOMMYHHUKaTHUBHBIX
u COOTBETCTBYIOIIUE | ACATEIbHOCTH; KPUTEPHUSIM; YY4  BBIIYCKHHMKH
[I0O3HABATENIbHBIE | BBIYMCIICHUS, -IUIaHUPOBATH 11aru | -IOHUMATh npuooOpeTyT
MOTHBBI, OCYILIECTBIIAThH 10 YCTPaHEHUIO UH(pOpMaLHIo, YMEHMSI Y4YUTHIBATh
OpHEHTAalMsl  Ha | IOJACTaHOBKY npo6esoB (3HaHWE | IPEJCTABICHHYIO B | O3ULIUIO
MODAJIbHBIE OJTHOTO BBIPAXEHMSI | COCTABA YUCEI). BH/JIE TEKCTA, coOeceHUKa(TIapTH
HOPMBI U WX | B npyroe; | B chepe CXE€MBbl, TaOIHILIBI. epcTBa),
BBITIOJIHEHHE. BBIPAKATh U3 | pETYIATUBHBIX YyJ | -BUJETh aHAJIOTUM | OPraHU30BbIBaTh M
bopmyn OJIHY | BBIIIYCKHUKH Y UCIOJIB30BaTh UX | OCYIIECTBIATH
IIEPEMEHHYIO YEpE3 | CMOTYT OBJA/IETh IIPY OCBOCHHUH COTPYIHUYECTBO U
OCTAJIbHBIE; BCEMU THUIIaMH IIPUEMOB KOOTIEPALUIO c
--BBIIIOJIHATH y4.J€UCTB.HAIIpaBJl | BBIYMCICHUM; YUUTENEM "
OCHOBHBIE €HHBIX Ha -KOHCTPYHpOBaTh CBEPCTHHKaMH,
JEeNCTBUS CO | OpraHu3aLHuIo TE€OMETPUYECKHE a/IeKBaTHO
CTENEHSIMU c | cBoeil paboThI B buryps! u3 BOCIIDUHMMATb U
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LETBIMU
MoKa3aTeisiMu,  C
MHOTOYJIEHAMU U
anreOpandecKuMu
IpoOsaMu;
BBITIOJIHSTh
TOIECTBEHHBIE
npeoOpa3oBaHUs
paloHaIbHBIX
BBIPA)KCHUI;
--TIPUMEHSTh
CBOICTBa
apuMeTUYECKUX
KBaJ[paTOB KOpHEN
JUISL  BBIYUCIICHUS
3HAYEHUI u
npeodpazoBaHuit
YUCITOBBIX
BBIpAKEHUM,
COJIepKaIINX
KBaJ[paTHBIC KOPHHU;
--pemathb
JINHEHHEIE,
KBaJpaTHbIE
yYpaBHEHUS u
panroHaIbHbIE
YpaBHEHUS,
CBOJSILIUECS K HUM,
CUCTEMBI JBYX
JIMHEUHBIX
YpaBHEHUH u
HECJI0KHbIE
HEJIMHEHBIE
YpaBHEHUS;
--pelarb
TEKCTOBBIE  3aJ1a4M
anredpanyeckum
METOJO0M,
IPOBOJAUTHE  OTOOP
pEIlIeHU, HUCXOs
u3  (opMyITUPOBKHU
3a/1a4u;
--OIpEeAeIATh
KOOPJUHATBI TOYKH
MJIOCKOCTH,
CTPOUTH TOYKH C
3a/IaHHBIMU
KOOpAMHATaMu;
n300paxarth
MHOECTBO
peLIeHui
JIMHEWHOTO

OV u BHE ero,
BKJIFOYas
CIIOCOOHOCTH
NPUHUMATH U
COXpaHsTh
y4eOHYIO LIEeTb U
3a/1auy,
MJIAaHUPOBATH €€
peanu3anmio,
KOHTPOJIMPOBATH U
OLICHUBATh CBOU
e CTBUS, BHOCUTH
COOTBETCTBYIOIINE
KOPPEKTHUBBI U KX
BBITIIOJTHEHHE

3aJaHHBIX YaCTEH;
JI0CTpauBaTh YacTh
JI0 3aJaHHOM
reOMETPUYECKOMN
(UrypBI; MBICJICHHO
JEJIATh
F€OMETPUYECKYIO
Gurypy Ha 4acTH;
-COIIOCTABJISATh
UH(pOpMaLHIO,
IIPEJICTaBICHHYIO B
pa3HBIX BUJIAX;
-BBIOMPATH 3a/1aHKE
U3 MPEJJI0KEHHBIX,
OCHOBBIBAsICh Ha
CBOUX MHTEpecax.

B cthepe
MMO3HABATEIHHBIX
VV]I BBITyCKHUKH
Hayyarcs
BOCIIPUHUMATh |
aHAIU3UPOBATH
CcO00IIEHUS u
BAKHEWIINE 170:¢
KOMITOHEHTBI-
TEKCTHI,
HCI0JIb30BATh
3HaKOBO-
CUMBOJINYECKUE
CpelIcTBa, B TOM
YHClle OBJAJIEBAIOT

NEUCTBUEM
MOJICIMPOBAHUSA, a
TaKkkKe  MIUPOKUM
CIIEKTPOM
JIOTHYECKUX
NEeUCTBUHI u
oreparui,

BKJIFOYAs oOmmue
MIPUEMBI  PEIICHHS
3a71a4

nepeaaBaTh
uH(pOpMaIHIo,
oToOpaxaTh
MpeAMETHOE
cojiepKaHue 51
YCIIOBHS
JIeSITeIIbHOCTH B
CcOoO0IIeHUSIX,
BaXXHEHUIITUMH
KOMIIOHCHTaMHU
KOTOPBIX SIBIISIFOTCS
TEKCTHI 3aJaHUH.
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HEpaBEHCTBA,
--HaXOJIUTh
3HAUCHUS
bynxuuny,
3aIaHHOU
hopmyIoi,
TaOIUIIEH,
rpagpukomM 1O €€
apryMeHTY;
HAXOJHUTh 3HAUCHUS
aprymMeHTa o
3HAYCHUIO
bynxumm,
3aIaHHOU
rpapukoM WIn
TaOIUIIEH;
--OTIpe/ICIISITh
cBOMCTBa (YHKIIMH
no ee rpaduky;
MIPUMCHSTh
rpaduueckue
MIPEJICTABICHUS TIPH
pelIeHuH
YpaBHEHUH,
CHUCTEM,
HEPaBEHCTB;
--OMUCHIBATH
CBOMCTBA
W3Y4YEHHBIX
(yHKIIUHA, CTPOUTH
uX rpadukH.
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—Ha Jlony, Jleruown, 2014

e Maremaruka. 9 knacc. [Togroroska k OI'D -2015. Y4eOHO-TpEHUPOBOUHBIEC TECTHI
no HoBoii aemosepcuu / Ilox pen. @.®. Jlsicenko, C.}O. Kynadyxosa. — PocToB —
Ha [lony, Jleruown, 2015

e OI'D (I'MA-9). Marematuka. OCHOBHOW TOCYIapCTBEHHBIM 3K3aMmeH. Teopus
BEpOSATHOCTEH M 2yeMeHThl ctatuctuku / A.P. Ps3anosckuii, JI.I'. Myxun. — M.:
H3nareapcTBO «OK3aMeH», 2015

e OI'D (T'MA-9) 2015. Maremaruka. 3 moayniss. OCHOBHOM TOCyAapCTBEHHBIN
sk3ameH 30 BapuaHTOB THUMOBBIX TeCTOBBIX 3amanuii / Smenko U.B., lllectakos
C.A. u op. — M.: U3naTenscTBO «DK3amen», uznaarenbctso MIIHMO, 2015.
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HNuTepHet pecypces! AJ1s noArotoBku k 'MA
o denepanbHblil UHCTUTYT Negaroruueckux uzmepennit (OUIIN) - www.fipi.ru

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