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MMOACHUTEJIBHASA 3AIINCKA

Pabouasa mporpamma BHeypouyHOro kypca «IloaroroBka k OI'D mo maremaTHKe»
pazpaboTaHa Ha OCHOBE JEUCTBYIOIIUX 00pa30BaTEIbHBIX CTAHJAAPTOB II0 MaTEMaTHKeE
Ha ypoBHe OOO, xomudwukaTopa, pa3BUBAeT 3JIEMEHT cojiep:KaHusA 0a30BOrO Kypca
«MareMartuka», MO3BOJISAET YAOBJIETBOPUTH I03HABATEIbHBIE TOTPEOHOCTH YUAIIUXCA U
co3ziaeT ycaoBus Ay noArotoBku k OI'D. Pabouas mporpaMma cocrabyieHa € yU4eTOM
TpeboBanuit  ®DezepasibHOTO  TrOCYZAPCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHZApTa
OCHOBHOTO 001iero obpazoBanus 3.0 u TpeboBanuii ®OII, ¢ yuetom PenepasbHOI
paboueit mporpaMMbl BOCITUTAHUS.

Cnaua sk3aMeHa 0 MaTeMaTHKe 32 Kypc OCHOBHOU 1IKOJbI B (popme OI'D ABifeTcA
OJTHUM W3 HANPaBJIEHUU MOJEPHU3AIUU IIKOJIHHOTO OOpa30BaHUS HA COBPEMEHHOM
ararie. C yyeToM 1iesieli 0OyueHUss B OCHOBHOU IIIKOJIE KOHTPOJIbHO-U3MEPUTEIbHbIE
MaTepUaIbl HK3aMeHa B HOBOU ¢opMe IpOBepsoT cHOPMHUPOBAHHOCTh KOMILJIEKCA
YMEHUM, CBA3AaHHBIX C WHOOPMAIMOHHO-KOMMYHUKATUBHON JIeATEJIbHOCTHIO, C
MOJIyuYeHNEeM, aHAJIN30M, a TaKXKe IPUMeHeHHeM SMITUPUIECKIX 3HAHUH.

Ona npeiHa3HAY€eHA /715 MOBIIIEeHN 3(PHEKTUBHOCTU MTOATOTOBKH 0OyJAOIIUXCA 9
KJlacca K TOCyZlapCTBEHHOI (MTOTOBOI) aTTecTallMH II0 MaTeMaTHKe 3a KypC OCHOBHOMU
MIKOJIBI. AKTYaJIBHOCTh Kypca 00yCJIOBJIEHA ero MTPAKTUYECKOU 3HAUYNMOCTHIO.

Ieasb Kypca:

CUCreMaru3anuda 3HAaHUHU U CII0COO0B AEATEIBbHOCTH YUAlIIUXCA I1I0 MaTEMATHUKE 3a KypC
OCHOBHOMU IITKOJIBI, II0JTrOTOBKA o6yqalonmxc;1 9 KJjiacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY 110 MaTeMaTHUKE.

Metoab! u GopMbI 00yUYCHHS:
oOyuyeHue yepe3 OIBIT U COTPYAHUUECTBO;
y4eT UHJIUBUYaJIbHBIX OCOOEHHOCTEN U MOTPEOHOCTEN yUaIIuXcs;
paboTa B MaJbIX TpyNIax, poJieBble UTPhI, TPEHUHTH;
JMYHOCTHO-ICATEILHOCTHRIM ~ TOaX07 (Oofblliee BHUMAHHE K JIMYHOCTU
y4yalerocsi, a He LEeJIsIM YYUTelNs,paBHONPABHOE UX B3aUMOJICHCTBHE).
Jli1st paBGoThl ¢ ydanuMucs MPUMEHUMBI Takrue (GOpMBbI paObOThI, KaK JISKIIHS U
CEMUHAp, C UCIIOJIh30BAHUEMMHTEPHET PECYPCOB, BUJCOYPOKOB. ).

JlanHast mporpaMMa Kypca BHEYPOUHOH JI€ATEeIbHOCTH MpeAHa3HauYeHa AJis

oOy4Jaronuxcs 9-X KJ1accoB 00111e00pa30BaTEIbHBIX YUPEIKICHUN U pacCUUTaHA
Ha 34 gaca (1 gyac B HeeIMIO).



COJIEPKAHUE KYPCA BHEYPOUYHOM JESATEJBbHOCTHU

Monyns «Anrebpa», 1 yacts. ba3oBblit ypoBens 14u.

Monyns «I'eometpusi», 1 yacts. ba3oBblit ypoBeHs 6 .

Monyne «Anredpa», 2 yactb. [loBBIIIICHHBIN U BHICOKHI YPOBHH 5 4.
Monyns «I'eomerpusi», 2 yactb. [10BbIIIICHHBIN U BBICOKUN ypOBHHU 4 d.
O6o06maromee noBropeHue. TectupoBanue S 4.

oW E

Auareopa.
1. Uucna, 4YUCIOBBIE BBIpaXKEHUsA, MNPOUEHTHL. HaTypanbHble 4wnca.
Apudmernuecknue  AEHCTBUA C  HaTypaidbHbIMM  uyuciamu. CBoOMCTBa
apupmeTnyecKkux JercTBuil. JlenuMocTh HaTypadbHBIX uucen. [lenutenu u
KpaTHble yucia. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10. [lenieHue ¢ ocTaTKoM.
[IpocTeie uncna. PaznokeHne HaTypaJbHOTO 4HMCla Ha MPOCTHIE MHOMKUTEIIU.
Haxoxnenue HOK, HOJ[. OObikHOBEHHbIE  JpoOM, JACHCTBUS  C
OOBIKHOBEHHBIMU JAp0o0sSiMU. JlecsiTuuHble ApoOU, NEUCTBUS C JIECATUYHBIMU
npobsiMu. [lpruMeHeHne CBOWCTB Uil yIPOIIEHUS BbIpaXeHU. T0XXI€CTBEHHO
paBHbIe BolpakeHus. [IporienTsl. HaxoxneHue npoueHToB OT YKCIa U YKCIIa MO
IIPOLIEHTY.
2. bykBeHHbIe BbIpaxeHns BolpakeHHs ¢ IEpeEMEHHBIMH. T 0KIECTBEHHBIE
npeoOpa3oBaHus BBIPAKEHUH C TMEPEMEHHBIMU. 3HAUCHHUE BBIPAKEHUHM MpHU
V3BECTHBIX YUCIIOBBIX JAHHBIX IIEPEMEHHBIX.
3. [IpeoOpazoBanue BBIPAKCHUU. DopMyIIb COKpAILIEHHOI'0
yMHOXeHus1. Pannonanbabie 1podu OaHOWICHB U MHOTOWIEeHbI. CTaHIapTHBIN
BUJI olHOWIeHa, MHOTOWIeHa. Koaddurment onnounena. CteneHb 0JHOUICHA,
MHOrouieHa. JIeMcTBus ¢ OJHOYWICHAMM M MHOTO4YIeHamu. PasnoxeHue
MHOTOWIEHAa Ha MHOXUTENH. DOPMYJIbl COKPAIIEHHOTO YMHOXKeHUA. CriocoObl
pa3lioKEHUsI MHOTOWJIEHAa Ha MHOXUTENU. PalMoHalbHBIE OpoOM U UX
CBOMCTBA. [[omycTUMBbIE 3HAYEHUS] MEPEMEHHBIX. TOXKIECTBO, TOXKIECTBEHHBIE
npeoOpa3oBaHusl paloOHaIbHBIX Jpo0eil. CTeneHb C 1eJIbIM TToKa3aTeIeM U UX
cBoiicTBa. KopeHb n-oil CTeNneHu, CTENEHb C PAlMOHAIBHBIM MMOKA3aTEIEM U UX
CBONCTBA.
4. VYpaBHeHusT W  HEpaBeHCTBA. JIMHEWHBIE ypaBHEHHS C  OJHOWU
nepeMeHHoil. Kopenb ypaBHeHusi. PaBHOcuiibHble ypaBHEHHUs. (CucTeMbl
JIVMHEMHBIX ypaBHEHUW. MeETOIbl pElIeHUs] CUCTEM YpPAaBHEHUM: MOACTaHOBKH,
METOJ clokeHusi, rpadudeckuii meron. Kaaparneie ypaBHeHus. HemomHoe
KBaJpaTHOe ypaBHeHUe. Teopema Buera o kopHsAX ypaBHeHus. HepaBeHcTBa ¢
OoIHOW mepemMeHHoW. CucremMa HEepaBeHCTB. MeToAbl pelIeHUs HEPABEHCTB U
CHUCTEM HEPaBEHCTB: METOJI MHTEPBAJIOB, rpapUUeCKUil METO/I.
5. [Iporpeccun: apudmeTudeckass W  TEOMETpUUYECKas  YHUCIOBBIE
nocienoBaTenbHoCcTU. PasHocTh apudmerndeckoit mporpeccun. @opmyna n-
oro uneHa apudmMernueckoi mnporpeccuu. dopmyna cymMMbl N YJIECHOB



apudmernyeckoit mporpeccuu. ['eomerpuueckas mporpeccus. 3HaMeHaTelb
reoMmerpuyeckoil mporpeccur. dopmyna n-oro ujieHa T'€OMETPUUYECKON
nporpeccu. @opMyIia CyMMbI n 4JIEHOB reoMeTpuueckon nporpeccun. Cymma
OECKOHEYHON T€OMETPUYECKOM MPOrPECCUH.

6. ®yukiuu u rpaguku. [lonsrtue QyHkiuu. OyHKIUS U apryMEHT.
Obnacte  ompeneiaeHus: QyHKIUH.

O6nactp 3HaueHudt pyukuuu. ['padux dynkuuun. Hynu pynxuuu. OyHKuus,
BO3pacTaromias Ha oTpe3ke. DyHkius, yObiBaromias Ha otTpeske. JIuHelHas
byukiusa u ee cpoiictBa. ['paduk nuHEHHON QyHKIIUU. YTI0BOM KOAhPUITMEHT
¢bynkuuu. OOpaTHO mponopuUOHaiIbHas (QYHKIMS W €€  CBOWCTBA.
KBagpatuunass ¢yHkuus u ee cBoMcTBa. ['padux kBaapaTuyHoil (QyHKIMU.
Crenennas ¢ynkuus. YerHas, HeuyeTHas (QyHkius. CBoilcTBa 4YeTHON W
HEYETHON cTemeHHbIX GyHKIMA. ['papuku creneHHpx (yHkuuid. YreHue
rpadukoB (pynkuuii. TexcToBbie 3amaun. TEeKCTOBBIE 3aJaud Ha JIBHOKECHUE U
crocoObl pemieHusi. TekCToBbIE 3a7aud Ha BBIYKMCICHHME OObeMa pabdoThl U
crnocoObl WX pemieHuil. TeKCToBblE 3aJaud Ha NPOLEHTHOE COAEp)KaHUE
BEILECTB B CIIJIaBaX, CMECSAX M pACTBOPaX, COCOOBI pelICHUSI.

7. DIeMEHThI CTAaTUCTUKU U TeOpUU BeposiTHOocTell. CpenHee apudmernyeckoe,
pa3max, Moja. MeauaHa, Kak CTaTUCTHYecKas xapakrepuctuka. CoOop u
IPYNIUPOBKA CTAaTUCTUYECKUX JaHHBIX. MeToabl penieHuss KOMOMHATOPHBIX
3amay: 1epedop BO3MOXKHBIX BApHUAHTOB, JEPEBO BAPUAHTOB, MPABHIIO
ymMHOeHus. IlepecTaHoBKHU, pa3MmeleHus, couetanus. HauvanbHble cBeneHus
U3 TEOpUU BeposiTHOCTEN. BeposTHOCTH ciaydailHOro coObiTus. CroxkeHue u
YMHOEHHE BEPOATHOCTEM.

I'eomerpusn

1. TpeyronpHuku. BpicoTa, MeauaHa, CcpeaHsisi JIMHUS TPEYTrOJbHHKA.
PaBHOOEIpEHHBIN U PAaBHOCTOPOHHUN TpEYroJibHUKU. [Ipu3HaKu paBeHCTBa
U 1oaoOusi TpeyroiabHUKOB. PemieHue TpeyronbHukoB. CymMma YIiioB
TpeyrojapHuka. CBOKCTBAa MpPSAMOYIOJIBHBIX TPEYrOJIBHUKOB. Teopema
[Tudaropa. Teopema cuHYCOB M KOCMHYCOB. HepaBeHCTBO TPeyTroJIbHUKOB.
[1nomans TpeyroJbHUKA.

2. MuoroyronsHuKM. Buasl MHOTOyronpHukoB. [lapamnemorpamm, ero
CBOWCTBA W  MPU3HAKH. [nomane  mapaienorpamma. PomMmO,
NpSIMOYTOJIbHUK, KBaapar. Tpameuus. CpenHss JIMHUS — Tparenuu.
[Inomans Tpanenuu. [IpaBriibHbIE MHOTOYTOJIbHUKH.

3. OxpyxHocTb. KacaTenbHasi K OKpYy>KHOCTH U €€ cBoiicTBa. LleHTpanbHbIil u
BIIUCAHHBIA yriibl. OKpYyKHOCTb, ONHUCAaHHAs OKOJO TPEyroJbHUKA.
OKpy>KHOCTb, BIIMCaHHAas B TpeyrojpHUK. /nuHa okpyxxHOocTH. Ilnomans

Kpyra.
4. PellieHre TpEHUPOBOYHBIX BAPUAHTOB U 3a/1aHUM U3 OTKPHITOro OaHKa

samaauii [ MA-9



INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaThbl OCBOCHHUS IMPOTpaMMbl y4yeOHOro Kypca
«MaTEMaTHKa» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTUYECKOM WIKOJbI, K HCIOJIb30BAHUIO ITUX
JTOCTIDKCHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEW JKM3HM IS YCIENMIHOM MNpodeccruoHaTIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYyXIEHUW, YMEHHUIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaT€MaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEIOBATEIBCKOM
JeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOIMOHAJILHOTO 0JIaronoJyumsi:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH W OTABIXa, peryaspHas ¢u3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIIel cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA IPYTUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONMpENENeHUs] TMOHATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  MPHU3HAK
KJ1accu(UKalMy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHHS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATh  CYKICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

e BBIBISTH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurss B (akTax, AAHHBIX, HAONIOACHUAX M YTBEPXKICHUSX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUECKUX YTBEPKIACHUH (IpsMbIe U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aiauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCH], (UKCUPYIOLIUE MTPOTUBOpEUHE, MpolIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITENIBHO COCTABICHHOMY IUIaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHHUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TaKXKE BBIIBUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUIOB U (YOPM IpeICTaBICHMUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMALUMKU M HWILTIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JAuarpaMMaMH, WHOW TIpa@ukod Hu uX
KOMOMHAILIMSIMU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXXaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, IaBaTh IOSICHEHMs IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh IIOJIyYEHHBIN PE3YJIbTaT;



B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIEJIEHHBIE Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO IO3MIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHA  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3EHTAUU 1 0COOEHHOCTEN ayIUTOPUH;
NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON pabOThl MpU PEIICHUU YYEOHBIX MATEMaTHYECKUX
3ajady;

IPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, O0OMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTUE), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaHIbl,
OLICHMBAaTh Ka4ye€CTBO CBOErO BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
9acTh), BBIOUpATh CHOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ysibTaTa pelieHus MaTeMaTHYECKOM 3aauu;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IIPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKECHUS WIIM HEIOCTHKEHUSI LIEJIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

Yucia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIOPSAIOUYMBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breimonuate apudmeTHdyeckue JEHWCTBUS C  palldOHAJbHBIMU YHCJIAMH,
coyeTas YCTHbIE M TMHUCbMEHHBIE TPUEMBI, BBINOJHITH BBIYHACICHUSA C
UppalMoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyraaTh JI€MCTBUTEIbHBIC YHUCIA, BBINOIHATH MPUKUJKY pe3yjbTara
BBIUUCJICHUH, OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOJSIIHECST K
HUM, NIPOCTENIINEe TPOOHO-palliOHAIbLHBIEC YPaBHEHHUS.

Pemate cuctembl JABYX JIMHEHHBIX YpPAaBHEHHMH C ABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISICTCS JIMHEUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUMU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHCHUH, B
TOM 4YHCJIE ¢ IPUMEHEHUEM TpapUUISCKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pellICHME HEPABECHCTB Ha YHUCJIOBOW MPSIMOM, 3alUCHIBATh PEUICHUE C MOMOIIbIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM Pa3IMYHbBIX 3a/a4.

DyHKUIMHA

Pacno3naBath (yHKIMM U3Yy4eHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacnosoKeHue Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GyHKImA Buga: y = KX, Yy
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth U M300pakaTh CXEMATHYECKU TPAPUKU KBAIPATUUYHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIONB30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).

K koHiy oOyueHus oOydYaronIUiics MOJYYUT CIEAYIONIUE TMPEIMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO PAa3JINYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTk (¢ MOMOIIBIO KaTbKYJISATOPA) AJIUHbI
U YTJIbI JUTSI HeTAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMysiaMu MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJACCTBOM JIJISI HAXOXXJICHHUS COOTHOIICHUW MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISI HAXOXKIAEHUS Pa3InYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pELIEHNH T€OMETPUYECKHX 3a]ay.

Brnagets moHsTHMSMH  npeoOpa3oBaHMS  MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCs CBOMCTBAMU MOI00US MPOU3BOILHBIX
buryp, ymeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOAOOHBIX (GUryp.
[IpumensTh cBOiCTBa TOMOOMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[lonp30BaThCsA TEOpEMAaMU O NPOU3BEICHUHN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonbp30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUA W (PU3HUCCKHI
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUYECKUX U (DU3NYECKUX 3ajad.
[IprMEHATH CKaISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.

[lonp30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pELIEHUH T€OMETPUUYECKUX U MPAKTUUECKUX 3a7ay.



Branets MOHATHSIMU MPAaBUWILHOTO MHOTOYTOJIBHHUKA, JIJTUMHBI OKPYXKHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJWaHHON MEpHI yria, YMETh BBIUYUCIATH ILIONIA b
Kpyra u ero yacteil. [[puMeHsITh moTydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxogute ocu (WJIW LEHTPHI) CUMMETpHH (UTYp, TMPUMEHSATH JIBMKCHUS
TUTOCKOCTH B MIPOCTEUIITNX CITyJasiX.

[IpuMeHsATh TOTyYeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTH MaTEMaTHYECKUE
MOJEIHN JIJIS 3a/1a4 PEabHON JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCIICHUS
C TPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (QYHKIHHA (TIOJB3YSICh, TIC
HEO00XO0IMMO, KATBKYJISTOPOM )

K koHiy oOydeHusi oOydYaromuiicsi TOJYYUT CJEAYIOIINE MPEIMETHBIC
pPE3yIbTaTHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJICTaBICHHYIO B
pa3IMYHBIX MCTOYHMKAX B BHJE TaOJdMl, AWarpaMM, rpauKoB, MPEICTaBIATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Pemate 3amaunm oOpraHu3oBaHHBIM NEpPeOOPOM BAapUAHTOB, a TaKXKE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcronb30BaTh ONUCATENbHBIE XapAaKTEPUCTUKH JUII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYECHHSI U MEPBI PACCEUBAHMS.

HaxonuTh 4acTOThl 3HAYEHUI U 4acTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOECHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlClie B ONbITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
VCIIBITAaHUH 10 TIEPBOTr0 yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmMets mnpencraBieHue O CIy4alHOM BEJIWYMHE W O paCIpPENEIICHUH
BEPOSATHOCTEM.

HNmeTp mpencraBieHHE O 3aKOHE OONBIIMX YHCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIMX YUCEN B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne HaumeHoBaHue pa3jieioB u KoanuectBo  OcHoBHOE
n/n TEM MPOrPaAMMBbI 4acoB coaep:KaHHe
Brruncienusa u
1. Yucna 1 BEIYUCIICHUS 2 peoOpa3oBaHUs
(6 3aganue KMIM)
YucItoBbIe HEPABEHCTBA, HencTBUTEIbHEIE
2. 1 yucIa
KOOpAHWHATHAS IIpsiMast (7 3amanue KVM)
[IpeobpazoBanus
3 AnreOpanveckue L asirebpanyecKux
' BBIPAKCHUS BbIDasKeHUH
(8 3amanue KMIM)

OcHOBHBIE BHIBI
JeATeILHOCTH

BpInOJIHAIOT
apudmMeTUUecKUe IEUCTBUA
C pallMOHAIBHBIMH
YUCJIAMU, BBIUUCIIAIOT
3HAYEHUS YHCIJIOBBIX
BBIPAXKEHUU, IIePEXOAAT OT
oaHOU (GOPMBI 3aTTUCU
yucsaa K Ipyrou

M300pakatoT uyncia
TOYKaMH Ha KOOPAWHATHOU
MpsIMOM, CPAaBHUBAIOT
JIeMCTBUTEJIbHBIE UHCIIA,
BBIIIOJTHAIOT BEIUYMCIEHUS U
mpeoOpa3oBaHUs,
BBITIOJTHAIOT TPUKHUKY
pesyJibTaTa BbIYHUCIEHUM.

BBITIOJTHAIOT BBIYUCIIEHUSA U
1peoOpa3oBaHUA
apudMeTHUYEeCKUX
BBIpKEHUH, TPUMEHSIOT
CBOMCTBA apu(PMeTHIECKUX
KBaJIPAaTHBIX KOpHEH /115
nmpeoOpa3oBaHUSA

DJIEeKTPOHHbIE
(undpoBbie)
oOpa3oBaTe/ibHbIE

pecypchl




BbIpasKeHUH

YpaBHeHusa u

PemraroT TuHEeHHBIE U
KBaZpaTHBIE YPABHEHUA C

YpaBHEHUS, HEPABEHCTBA U HEPaBEHCTBA
UX CUCTEMBI (9,13 3amaHue OJTHO¥ MIEPEMEHHOM U UX
KrM) CHUCTEMBI
BepOsITHOCTD HaxoznAT BeposITHOCTB
CraTuctuka, BEpOSTHOCTH COOBITHI CJIydaliHBIX COOBITUH B

(10 3amanue KMIM)

MIPOCTENIIIHNX pacuyeTax

®dynkiuu u rpadpuku

Awnanus Tabimil,
rpauKoB.
['paduxu pyHxumii
(11 3agaHue

CtposAT u unTaloT rpadpuku
Pa3IUYHBIN QYHKIUH,
YUTAIOT rpaduKu PyHKIUH,
OTIHCHIBAIOT C IIOMOIIIBIO
dyHKIIUIN pa3InyHbIE
3aBUCUMOCTU MEXKY

KHNM) BeJINYMHAMU,
WHTEepIPeTUPYIOT rpaduku
3aBHCUMOCTEN
Ocy111ecTBIAI0T pacyeThl 10
[TpakTuueckue ¢popmyiam, BRIpaKAIOT
PaC‘{éT 1o (bopMynaM pacuyeTsl IO 3aBUCHUMOCTH MEXY
popmynam BeJIMYMHAMU, BBIUUCIIAIOT
(12 sazarne KM) 3HAYEHUS YHCIOBBIX
BBIPAXKEHUU
Pacnosnaror
apudmMeTUUeCKUe 1
ApudmeTnueckas 1 reo- IlocnenmoBaTesnbHOCTH =~ T'€OMETPpHUYECKHE
U IIpOrpeccuu IIPOTpPeccUuu, peliaT
MeTpHHcCKast HpOrpeccuu (14 3aganne KUM 3a71a4u ¢ IpIMeHeHHeM

(dopmybl 001IIETO WiIEeHA U
CYMMBbI HECKOJIPKHX WIEHOB




IIPOTPECCUU

BBINIOJTHAIOT BEIYUCIIEHUS U
mpeoOpa3oBaHUs,
OCYIIECTBJISIOT

3aauy IPAKTHYECKOTO IIpakTuxo- TIPaKTHHECKHIE PACICTDL,
OpPUEHTUPOBAHHbIE CTPOAT U UCCJIEAYIOT
9. cojepkanus u3 6aoka No P P P Y
3aJaHusd MaTeMaTU4YeCKUue MOJIEJIH,
npruoOpeTeHHbIE 3HAHUS U
YMEeHUS B IPAKTUUECKOU
JleATeJIbHOCTU
Pacniosnaror
reoMeTpuyeckue (pUrypbl Ha
TpeyronpHUKH, FeOMeTpH;eCKHe IUIOCKOCTH, PEINAI0T
= UTYpHI. [IJTUHBIL.
YETBIPEXYTOJIBHUKHU, MHO- ® IUIAHUMETPUUECKUE 33/1a91
10 [Inomanu ¢puryp
TOYTOJbHUKH U UX (15,19 3a1aHme Ha HaXOXK/leHue
S IEMEHTEL KUM) reOMETPUUECKUX BequnUH
(muH, yTyI0B), TUTOIAIEH
¢uryp
BoeinosiHsIeT IeUCTBUA C
reoMeTpruYeCcKUMU
I'eomeTpuueckue UTypaMu, peniarmT
OKpy»XHOCTb, KpyT' 1 UX P ¢ > P
11. ¢urypsi(17 IUIAHUMETPUUECKHE 33/1aUU
SJICMCHTBI 3aganue KIIM) Ha HaXOXK/IeHH1e
reOMEeTPHUUECKUX BEJTUUNH
(yrs1oB)
Pacnosnaror
o FeomeTrpuueckue reoMeTpuueckre (pUrypsl Ha
@®urypsl Ha KBaIpaTHOU P P ¢
12. " ¢urypni(18 IJIOCKOCTH, PelIaloT
pemeTKe
3aganue KIIM) IUIAHUMETPUYECKUE 33/T1a91

Ha HaXOXJEeHne




reOMETPHUUECKUX BETUUNH
(TwTotmaAet), OCyIEeCTBIISIOT
pacuersl 10 ¢popMyIaM

13.

14.

15.

16.

Anrebpandeckue
BBIpQXCHHS,  ypaBHEHUS,
HEPaBEHCTBA U MX

CUCTEMBI

TexcToBEIE 3a0aUn

OyHKIANA U UX CBOMCTBA.
I'paduku byskmii

['eomeTpuueckue 3amauun
Ha BBIYUCJICHUE,

2

AnreOpandeckue
BBIPAKCHUS,
YpaBHEHUH,
HEPABEHCTBA U UX
CHUCTEMBI (20
s3aganue KMIM)

Pentenue

TEKCTOBBIX 3aJ1a4
(21 saganue KMIM)

AHanu3 rpauKkos.
['paduxu pyHkumi
(22 3aganne KMM)

I'eomerpuueckue

burypsi(23,24,25
s3aganue KMIM)

BBINOJTHAIOT BEIYUCIIEHUS U
peobpa3oBaHusA
airebpanyecKux
BBIpaXKeHUH, PeraioT
JINHENHbIE U KBaJ[paTHbIE
yPaBHEHUs C OJTHOM
IlepeMeHHOMU, pelamT
HEpaBEHCTBA C OHOM
TepeMEHHOU U UX CUCTEMBI

IIpoBogAT OKa3aTeIbHbIE
paccyX/1eHus, OI[eHUBAIOT
JIOTUYECKYIO IPABUJIBHOCTD
paccy>kK7ieHuH, pacliO3HAIOT
OIITMOOYHbBIE 3AKTIOUEHHS,
COCTABJIAIOT YpaBHEHUH,
pemaoT.

CTposT 1 UnTaT rpaduKu
pa3IUYHBIN QYHKIUH,
YUTAIOT rpaduKku PyHKIIUH,
OIIUCBIBAIOT C IIOMOIIBIO
(byHKIIUI pa3TUnUHBbIE
3aBUCUMOCTU MEXKAY
BEJIMYUHAMU,
WHTEepHPEeTUPYIOT rpaduku
3aBHCUMOCTEN

Pacniosnator
reometrpuyeckue GUrypbl Ha
IUIOCKOCTH, PelIaiT
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JOKa3aTCIbCTBA

Pabora ¢ KUM

IUIAaHUMETPUYECKHE 3a/1aul
Ha HaXO0XKeHHe
reoOMeTPUYECKUX BeJTHUNH
(muH, yIyI0B), IUIOIIAAEH
¢uryp, npoBoaAT
JIOKa3aTeJIbHbIE
paccy»KeHusl, OI[eHUBAIOT
JIOTUYECKYIO ITPABUJIBHOCTh
paccy»KJIeHUH, paclio3HAIOT
OIITMOOYHBIE 3AKTIOUEHUS

OBLIEE KOJIMYECTBO YACOB

11O ITPOI'PAMME

34
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