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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa O0ECIIeYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydyeHue anreOpbl oOeclieyuBaeT pa3BUTHE YMEHUS HaOJI0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JICHCTBHSI M BBIBOJHI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS] OOYJarolIMXCsA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
ananoruto. OOydyeHue  anrebpe  mpeanosiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3aliei JesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay NIt OCHOBHOTO OOIIIETo
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JINHUU:
«Yucma © BBIUKACIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJEp)KaTeIbHO-METOTUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKCHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JIpYrUMU ero JuHusMd. B xome wu3ydeHuss yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTHYECKH PACCYXKaTh, MCIOIH30BATh TEOPETHKO-MHOKECTBCHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTH4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «YHWClia W BBIYUCICHUS» CIY)KUT OCHOBOW IS
JaNbHEUIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
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IIPEACTABJICHUI O IEUCTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBOM TUHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue OBYX anreOpandecKux JIMHAA — «AJIreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAMMOTrO JJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi Y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMAaTUKHU Kak s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUMN
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJIAT TakKe JalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJIsI OCBOEHHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TIOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTEeMaTUYECKON MOJIENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOAE U
oOmectBe. M3yueHue maTepuaa criocoOCTBYeT pa3BUTHIO Y 00YUaIOIUXCSl YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEJICTBA S3bIKA MAaTEMAaTHKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hefiento), B 9 kiacce
— 102 yaca (3 yaca B HezeNtO).

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINNA CBOEH 1ENbI0 00€CTeunTh M3YyYeHUE CBOMCTB U pa3sMeEpoB QUIYp, UX
OTHOUIEHWHA M B3aUMHOE pACIMOJIOKEHUE, ONUPAeTCsl Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 00pa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOLIUICS YUUTCS IPOBOIUTD
JIOKa3aTelIbHbIE PACCYKJEHUS, CTPOUTD JIOTHUECKUE YMO3aKIIOUEeHHUs, JJOKA3bIBATh
VCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT MPHU3HAKOB,
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BCTPEYAIONTUXCS B peadbHOW KuM3HU. OOydJaromwuiics MODKEH HAayYHThCS
OTIPEICTNTh TEOMETPUUECKYIO0 (DUTYpy, OMHUCATh CIOBAMH JAHHBIN UYEPTEX WIH
PUCYHOK, HANUTH TUIOMIAAh 3€MEJIBHOTO Y4acTKa, pacCYMTaTh HEOOXOUMYIO JIIUHY
ONTOBOJIOKOHHOTO KaOesst win Tpedyemble pa3Mephbl rapaxka Uisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemeHny 3amad MPAKTUYECKOTO XapaKTepa OOYYAIOMUNCS YYIHUTCS CTPOUTH
MaTEMaTUYECKUE MOJICTH PEATbHBIX OJKU3HCHHBIX CUTYyalMii, IPOBOJIUTH
BBIYHCIICHUSI U OIIECHUBATDH aJIEKBATHOCTb MOJTYYEHHOTO pe3yJibTara.

Kpaiine BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMH YYEOHBIMU
peIMeTaMi, MOTUBUPOBATh MCIOJB30BaTh OMPEACIICHUS T€OMETPUUECKUX (PUTYD
U TIOHATHH, TEMOHCTPHPOBATH MPUMEHEHHE MOJYYCHHBIX YMECHHA B (PUHKE H
TEXHUKE.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPa3fIeiibl
comepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBay, «M3mepeHue
TCOMETPUUYECKHUX BEITUINHY,

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien0), B 8 kitacce — 68 yacoB (2 yaca B HeZIel0), B 9 kiacce
— 68 yacoB (2 4aca B HEJIEIO).

B coBpemMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTUYCCKUX MPUIIOKEHUN, TaK U
UX poJIM B 00pa30oBaHUM, HEOOXOIUMOM KaKIOMY YeloBeKy. Bo3pacraer uumcio
npodeccuii, pu OBIaJACHUN KOTOPBIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl TIPOIOJKECHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodheCcCHOHAIBHON Kapbephl.

Kax/1p1i1 4eToBEeK TOCTOSIHHO MMPUHUMAET PEIICHHS Ha OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A JIT 000CHOBAaHHOTO MPUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WM M30bITKa MHQPOPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIIo ChOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIICHHE.

NMeHHO m1o3TOMYy OCTpO BCTajda HEOOXOAUMOCTh c(opMUpOBaTH Y
oOy4Jarormuxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0s1 B KQ4eCTBE
HEOTHEMJIEMOH  COCTABJISIIONICH  YMEHHME  BOCIPHHUMATh MW KPUTHYCCKHU
aHATM3UPOBATh UH(HOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MTOHUMATh
BEPOSITHOCTHBI XapakTep MHOTHX pPEAIbHBIX IMPOIECCOB W 3aBHUCHUMOCTEH,
MPOU3BOAUTH MPOCTEMIIINE BEPOSATHOCTHBIE PACUETHI.

C OCHOBHBIMM NPUHIIMIIAMU cOOpa, aHaIu3a u

P ICKYBIEHTIA QRAMGIXKH M3 Pa3TUYHBIX cdep KU3HU OOIIecTBa M roCyIapcTBa
PHISIRATHAG LAMERIY «  obluecTBennbM mHTEpecam. M3ydyenue oOcCHOB
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BApUAHTOB, B TOM YHCJI€ B MPUKIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMU T€OPUU
rpadoB co3MaéT MaTeMaTHIeCKuil GyHIaMEHT 7151 GOPMHUPOBAHUS KOMIICTCHITUI B
obnactT UHPOPMATUKH U ITUGPOBBIX TeXHOJOTHH. [Ipy M3ydyeHWn CTATUCTHKU |
BEPOSITHOCTH 00OTaIlaloTCsl MPEJCTaBlIeHUsT OOyYarolMxcsi O COBPEMEHHOMN
KapTUHE MHUpa M METOJlaX €ro HccienoBaHusd, (GOopMUpYETCs MOHUMAHUE POJIU
CTAaTUCTHKN KaK UCTOYHUKA COITMATHHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B cooTBeTcTBHM C JAHHBIMHU LIEJISIMU B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BepoATHOCTh W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0Opa3oBaHMs BbIIEICHBI
CIEAYIOIINE COAEpKATENbHO-METOANYECKE JTUHUM: «IIpencraBienne NaHHBIX U
omucaTeNbHass CTaTUCTUKa», «BepodarHocThy, «DJIeMEHThl KOMOUHATOPUKH,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHuM «lIpencraBieHne TaHHBIX U ONUCATENIbHAS CTATHCTUKA
CIIY’KUT OCHOBOM 7151 POpMUPOBaHUS HABBIKOB padOTHI C MH(OpPMAIUEH: OT YTCHHUS
W UHTepIpeTanuu nHGOpMalluU, MPEICTaBICHHON B Ta0IuIlaX, Ha JUarpaMMax U
rpadukax, 10 cOopa, MPEICTABICHUS U aHAIW3a JAHHBIX C UCIOJIb30BaHUEM
CTATUCTUYECKUX XapAKTEPUCTUK CPEIHUX U paccenBaHus. PaboTas ¢ maHHBIMH,
oOydJaromnifecss yd4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh IPOCTEUIINE TUIOTE3bl, PA3MBIIUIATh HAJl
(dakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OICHHMBATh WX BIUSHHUE Ha
paccMaTpuBaeMbl€ BEJIMUMHBI U TTPOIIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, UCCIIECIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUUM CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOW IS
M3YUYEHHS] TEOPUU BEPOSITHOCTEH. bonbllloe 3HAYEHHE HMEIT NPaKTHYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[loHaTHE BEpPOSTHOCTH BBOAMTCS Kak Mepa MpaBIONoA0O0Us CIIy4alHOTo
coopitusa. [lpm wu3ydeHun ydeOHOro Kypca oOydaroluecss 3HAKOMSTCS C
MPOCTEHIIIMMU METOIAMU BBIYUCIIEHUS BEPOSITHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMH HMCXOJAMU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMH CTaBUTh U peIIaTh Oojiee CIIOXKHBIE 3a7auu. B ydeOHbId Kypc
BXOJST HAdaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEJIWYMHAX U MX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTI€PAIMSIMU HaJl MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MIPUMEPBI TPUMEHEHUS U1l PEUICHUs 3a]ad, a TAKXKE HCIOJb30BaHUS B JIPYTHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.
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Ha u3ydenne yueOHOoTO Kypca «BeposTHOCTh U cTaTucTKay orBoautTces 102
yaca: B 7 kjacce — 34 yaca (1 gac B Hegenro), B 8 kinacce — 34 gaca (1 gac B Hezienio),
B 9 knacce — 34 gaca (1 gac B HezeniO).

COJEPXAHUE OBYUYEHUA

Yucnaa v BBIYMCICHUA

KBagparHbeiii kopeHb U3 uwncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yucen. CBoWCTBa apuMETHIECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEeHUMN
Y BBIYUCJICHUAM. [[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ UenpIM NIOKa3aTenaeM U e€ cpoiicTBa. CTaHaapTHAs 3aMUCh YUCIa.

AuredpanvyecKue BbIPAKEHUSA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JeJCHUE aireopandeckux ApoOeH.
PanonaibHbIe BRIPAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM H KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpHIpeTaAlvs YPABHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JUHEUHBIX YypaBHEHUM C JBYMsS TEepeMEHHBbIMHU. lIpumepnl pelieHust cucteM
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 33/1au alNreOpandecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuuu. O0IacTh ONpeAesIeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUH.
CrnocoObl 3aanus QyHKIIMIA.

I'padux ¢ynkumuu. Urtenue coilcTB ¢yHkuuu no e€ rpaduxy. IIpumepsr
rpadukoB GYHKIHA, OTPAKAIOMINUX PEeaTbHBIE MPOIECCHI.

@DyYHKIUY, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpabuku. Oyukunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
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YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBoucTea. YacTHeie
Cllyyau MapajjiesiorpaMMoB (NMPSAMOYTOJIbHUK, poMO, KBajapar), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

LentpanbHas cumMmetpus. Teopema Daieca u Teopema 0 IPONMOPUUOHATBHBIX
OTpE3Kax.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHuKa.

[Tonqobue TpeyrodbHUKOB, Kod(duiueHT mnoaoodus. I[lpuszHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHune noo0ust mpu peleHuy NpakTUYeCKUX 3aau.

CpoiicTBa miom@aae reomerpudyeckux ¢uryp. Popmynbl i IUIOMIAIU
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
NnoJ00HBIX (UTYp.

Beruncnenne mioniaied TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHun
MPaKTUYECKUX 3a]1a4.

CHHYyC, KOCHHYC, TaHT'€HC OCTpPOTO yrIjla MPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

Brnvicannbie U LIEHTpaIbHBIE YTIIbI, YTOJ MEXKY KacaTeJIbHOU U XOPI0H. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BhucaHHble UM ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumMHoe pacnonoxenue AByX OKpyxkHocTedl. Kacanue oxpyxuocteit. OOmue
KacaTeJIbHBIE K JBYM OKPYHOCTSIM.

BepoATHOCTb M CTAaTUCTUKA

[IpencraBnenue NaHHBIX B BUE TaOIUII, TUarpamMmm, rpad)uKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOJAMHOXecTBO. Omnepauuu Haj
MHOKEeCTBaMU: 00BEAMHEHUE, IIepeceUeHue, JononHeHre. CBoiicTBa onepamuii HaJ
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETaTeIbHOE,  pacHpeleIUTENbHOE,
BKIIOYeHUs. Mcrnonb3oBaHWe Tpa@UUecKoro MNPEACTaBICHUS MHOXECTB s
ONMCAHMSI PEATIbHBIX MTPOLIECCOB U SBJIICHUM, TPU PELIEHUU 3a/1a4.

W3mepeHnne paccerBaHMs JaHHBIX. J(Mcrepcuss U CTaHJAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DJieMEeHTapHble COOBITHUS chaydaiiHoro ombiTa. Criy4yaliHble COOBITHS.
BepositHoctit  coObiTui.  OmBITEI ¢ PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coOpiTusMu. CirydaifHbiil BBIOOp. CBSI3b MEXKAY MATOBEPOSTHBIMU M MPAKTUYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

/

O

CepTudpukar 0E4}%%%ﬁ%§9%§?€% #g%ﬂgégﬁg FpaCI)OB
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

1 OZ&WEQT%OA/HE%%&G[)CBLCBI CNMHCTBEHHOCT HYTI/I, CYLIECTBOBaHME BUCSYEH
BSPEKRAHHERIAT SHAY BIBCIIOM BEPUIMH 1 ynciioM pEdep. [IpaBuio ymHOKEHHUS.




[IpotuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTus. DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIJIOBHAs BepoOATHOCTH. [IpaBuno ymHOxeHus. HesaBucumbie
cobpiTusa. IlpencraBnenue skcnepuMeHTa B BHUJAE JepeBa. PerieHue 3agad Ha
HaX0XJIEHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4allHOIO HKCIEPUMEHTA,
nuarpamm Jinepa.

IJMIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHUS IIPOI'PAMMBLI
YYEBHOI'O KYPCA «varematuka» HA YPOBHE OCHOBHOI'O
OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCUHCKOU
MAaTeMaTUK{, LEHHOCTHBIM  OTHOUICHUWEM K  JOCTWIKEHHUSIM  POCCUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHUI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliu €ro
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEaAyp I'pa)xJaaHCKOro olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HANpPABICHHOCTH, OCO3HAHWEM Ba)XHOCTHM MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEMHOM NpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXIECHUH, YMEHHUIO BHJIETh
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MaTCMaTHU4YCCKHUEC SaKOHOMepHOCTI/IB HCKYCCTBC,

3 ni%%&%ﬁﬁ%@ 0 NO3HAHUSA:

OpUEHTALIMEN B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
14 00,0CHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA YEJIOBEKA, IIPUPOILI U




o0IiecTBa, MOHUMAaHUEM MaTEeMaTHUYECKOW HAyKHM Kak cdepbl YeIOBEUYECKOM
NEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MAaTHYECKOW KYyJbTYypOW Kak CpPeICTBOM
NO3HaHUs MHpa, OBJAJECHHEM NPOCTEMIIMMHU HaBbIKAMH HCCIEI0BATEIbCKON
NESTEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KU3HU  (310pOBOE  IUTAHHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTIo K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpHEHTalMel Ha IPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM JIJIs peLIeHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPYKaroLEeH Cpe/ibl, MIIaHUPOBAHMS IMOCTYNKOB M OLEHKH
UX BO3MOXHBIX MMOCJIEICTBUI JJI1 OKpYKaroLel cpeabl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOIEM U MyTel UX pEeLICHUs;

8) aganTanusi K U3MEHAOMUMCS YCJIOBUSAM COLMAIBHOM M NPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, NpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIUMH KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIMpPOBATH M OLEHUBATH PUCKUA M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue 1eiicTBUA:
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e BBISBISITh U XapaKT€PU30BAYH CYIIECTBEHHbIE MPU3HAKK MATEMATHYECKUX

aniiiz%ﬁﬁgﬁﬁ%@’ OTHOIIECHUM MEXIy INOHATHUAMH, (OPMYJIMPOBATH
1

OoIIpCaACICHUA HOHHTI/Iﬁ, YCTAaHABJINBATDH CYHIGCTBCHHBII\/i IMPpU3HAK




KJacCU(pUKALUK, OCHOBAHMS sl OOOOIIEHUS M CpPAaBHEHUS, KPUTEPHUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIue,
YCIIOBHBIE;

BBIABJIATH MaTECMAaTHU4YCCKHUEC 3aKOHOMCPHOCTH, B3aNMMOCBA3HU u
IIPOTUBOPCYUA B q)aKTaX, JaHHBIX, Ha6J'IIOI[eHI/IHX U YTBCPKIACHHUAX,
npeajiaraTb KpUTCPHUH AJIs1 BBIABICHUSA BaKOHOMepHOCTGﬁ )41 HpOTHBOpC‘{I/Iﬁ;

AcJIaTb BBIBOABbI C HCIIOJIBb30BAHUCM 3aKOHOB JIOTHMKH, ACAYKTHBHBIX H
HNHAYKTHBHBIX YMOSaKqueHHﬁ, YMOSaKJHO‘-IGHI/Iﬁ I1I0 aHaJIOI'nu,

paz0bupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTEIIBHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaTH4eCcKuX (PaKToOB, BBICTpAaMBaTh APTYMEHTAILMIO, IPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CIOCO0 pemeHus y4yeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUA WHCTPYMEHT ITO3HAHMSI,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUYUE, MPOOIemMy,
CaMOCTOSATENILHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

IPOBOJNUTH [0 CaMOCTOSITEIIPHO COCTABIICHHOMY IUIaHY HECJIOKHBINA
IKCTIICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE IO YCTAHOBICHUIO OCOOSHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO0 HAOIOACHHUS, HMCCIICIOBAHUS, OICHHBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTrHO3UPOBATE BO3MOXKHOC PA3BHUTUC IIPOLCCCA, a TAKIKC BBIIBHIATH
MMPCAIIOJJIOKCHHUA O €TO PA3BUTHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBISBJISTh HEIOCTATOYHOCTh M HW30BITOYHOCTh HH(MOpPMAILIMH, JTaHHBIX,
HEOOXOIMMBIX JJISl PEIICHHS 3a/1auu;

BLI6I/IpaTB, AHAJIM3NUPOBAThb, CHUCTCMATU3HNPOBATHL W HHTCPIPCTUPOBATH
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BBEIOMpATh (opMy TMpeACTaBiICHUS HWHPOpPMAIMM W HIUTFOCTPUPOBATH
pelaeMbie 3aJadyd  CXeMaMH, JuarpaMMaMH, WHOH rpadukod H HX
KOMOHWHAILIUSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU 1O KPUTEPUSM, NPEUIOKEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHHZ

BOCIIPUHUMATDL U CI)OpMy.TII/IpOBaTB CYXKIACHMA B COOTBCTCTBUM C YCIIOBUSAMU
H OcJIsIMHn O6H.[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPA’KAaTh CBOIO TOYKY 3PCHUA
B YCTHBIX W IIMCbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHUA II0 XOOY PCIICHUA
3aga4u, KOMMCHTHUPOBATH HOqueHHLIﬁ PE3YIIbTAT,

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI 0 CYIIECTBY OOCYK/1aeéMOM TEMBI,
po0JIeMBbl, peraeMoi 3aj1auu, BEICKa3bIBaTh UICH, HAIICJICHHBIC HA TTIOUCK
pEelIeHUs, COIMOCTaBIIATh CBOU CYXIEHUS C CYXKICHUSIMU JPYrux
YYaCTHUKOB JUajora, oOHapy>KUBaTh pa3jau4ue U CXOACTBO IMO3UIIUH, B
KOPpEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

MPEACTABIATh  pE3ydbTaTbl  PEHNICHUS  3aJa4yd,  JKCIEPUMEHTA,
UCCJIEIOBAHMS, TPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BHICTYTUICHHS
C Y4€TOM 3aja4 MPE3CHTAINA U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh M UCITOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBHTYaTbHOM
paboThI MPU pelIeHNH YIeOHBIX MaTeMaTHUECKUX 3a/1a4;

IPUHUMATD LEJIb COBMECTHOW AESTENbHOCTH, TIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessiTb BHABI PadOT, JOroBapUBaThCA,
o0CyX)aTh MPOLIECC U Pe3ybTaT pab0Thl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TpyNmoBbIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U APYTHE), BHITIOTHATH CBOIO YaCTh PAOOTHI
U KOOPJMHHUPOBATH CBOM JCUCTBHUS C JAPYTMMHU YJICHAMU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO COCTaBIISTh IJIaH, AITOPUTM PEIICHUs 3afadd (WU ero
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4ETOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
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e IIPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPU PELLICHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEM;

e OLICHUBATb COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITIOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI TOCTHXKEHHUS WM HETOCTUKEHUS LEIH,
HaXOAHTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K xoHiy oOyuenus B 8 KkJjacce OOyYarONIMICS TOJYYHT CICTYIOIIHEC
MPEIMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HavalbHBIEC MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YuCceN JJISl CPaBHEHUs, OKPYTJICHHUS M BBIUUCICHUH, N300paKaTh I€UCTBUTEIbHbBIC
YUCIIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpuMeHsAT, TOHATHE apU(METHYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAMMOCTHU KAJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucy OOJIBIIMX U MaJIBIX YHMCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uucia 10.

AuredpanvyecKue BbIPAKEHUSA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM  TO0KA3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeJIeM.

BrINomHATH TOXKIECTBEHHBIE MPeoOpa30BaHus pallMOHATLHBIX BRIPAKCHUHN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alre0pandecKuMH ApOOsIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpuMeHsTh MpeoOpa3oBaHUs BRIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YPAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

IIpoBoauTh IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpapuUeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexonuTh OT ciioBEeCHON (OpMYIMPOBKH 3a1auu K e€ anreOpandeckoi
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MOJIY MEH T AYPHAIOAHCOCTABIICHYS  YPABHEHHA WJIM  CHCTEMbl YPaBHEHHH,
VIBITERTMPOHHOBITG H TACERETCTBUY ¢ KOHTEKCTOM 3aJ1a4H MOJYYEHHbINA pe3yJIbTaT.




[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHCTEMBI, 1aBaTh rpadUIECKyIO
WJUTFOCTPALIAIO0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[Tonnmath ¥ MCHONB30BaTh (HYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYCHMS), ONMPENECNATh 3HAUCHHE (PYHKIMH TO 3HAYCHUIO
apryMeHTa, ONpeIeIsITh CBOMCTBA (QYHKIUH 10 €€ TpaduKy.

Crpouts rpauKy IeMEHTApHbIX PYHKIMNA BUJA!

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIICHIBATH CBOMCTBA YHCIOBOM byHKIIIH
o e€ rpaduxy.

I'eomerpus

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PEIICHUU N'€OMETPUYECKUX 3a1a4.

[TpuMeHsTh CBOMCTBA TOUKM IEpecEeYeHMs MeAUaH TPeyroybHHKa (LEeHTpa
Macc) B pEIIeHUH 3ajau.

Biranets moHsATHEM CpEqHEN JIMHUM TPEYTOJIBHUKA U TPANIEWH, IPUMEHSATD UX
CBOMCTBA IIPU PELICHUU reoMeTpuyeckux 3aaad. Ilomp3oBaTecsa Teopemoit Paneca
U TEOpPEMOM O IPONOPLUHUOHAIBHBIX OTPE3KAX, NPUMEHATb HUX I pPEIICHUsA
IIPAKTUYECKUX 3a/1a4.

[IpumeHsTh npU3HaKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ay.

[Tonb3oBaThes Teopemoir Iludaropa ansg pemieHUsT TE€OMETPUUYECKUX U
IPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCA ATUMH NMOHATHUAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U TUIOLIaAN
MHOTOYTOJIBHBIX ~ (puryp  (moyib3ysich, TJA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATh MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHUSMM BIMCAHHOTO W LEHTPAJBHOIO YIVIA, HCIIOJIb30BAaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a1a4.

[IpUMEHATh NOJIYYCHHBIC 3HAHUS Ha NMPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
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Beposm-l OCTb U CTAaTUCTUKA

W3Bnekats 1 mpeoOpa3oBbIBATh HHPOPMAIIUIO, TPEACTABICHHYIO B BIIE TAOJIHII,
auarpamm, rpadukoB, MPEeACTaBIATh JaHHBIE B BUJIE TAOIHII, TUarpamm,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOILIBIO CTATUCTUYECKUX IMOKAa3aTeNel: CpeaHuX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTAHJAPTHOE OTKIOHEHHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUH U 4YaCTOTHI COOBITUM, B TOM YHCJIE T10
pe3ynbTaTaM U3MepeHui U HaOJI0ICHU.

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITMH B ONBITAX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUHA, B TOM YHCIE€ B ONbITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU COOBITHUSMHU.

Hcnonp3oBath rpaduueckue MOAENTU: JEPEBO CIY4YalHOIO SKCIIEPUMEHTA,
JarpaMMBbl DWiepa, YuCciaoBas mpsmasl.

OnepupoBaTh TMOHATHUSAMH: MHOXKECTBO, ITOAMHOXECTBO,  BBIIIOJIHATH
omepaly HajJ MHOXECTBAaMHM: OOBEIUHEHHE, NEpeceYeHHe, JOIOJIHEHUE,
IIEPEYUCIIATD 3JIEMEHTBI MHOXKECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBatk rpaduueckoe npecTaBlIeHe MHOKECTB U CBS3EH MEKIy HUMU
JUISL ONIMCAaHMS MIPOLIECCOB U SIBJICHHM, B TOM YHCJIE MIPU PEIICHUH 3a/1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB U KypPCOB.

- \
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TEMATHUYECKOE IIJNTAHUPOBAHHUE

Auredpa

Ne i/

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMMbl

AnreOpanyecKue BRIPaKCHHUS.
Anrebpandeckas 1po0b

Yucna 1 BRIYUCICHUS. KBaI[paTHLIe KOpHH

YpaBHeHus v HepaBeHCTBA. KBagpaTHbie
YpaBHEHUSA

Anrebpanyeckue BbIpaKEHHUS.
KBagpartsslii TpéxuneH

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

ypaBHeHI/IH " HCPAaBCHCTBA. HepaBeHCTBa
cDyHKI_II/II/I. OCHOBHbBIC TOHSATHS

Oynkiun. Yucnossle GyHKIUN

Yucna u Beraucinenus. CTEeHs ¢ O CJIbIM

/
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OOKYMEHT NMoAnUCAH
HOPHROAHIACLIBo0meHHe
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ITUORASA1ITIITM \

KoauuecTBO 4acoB

Bcero

15

15

15

12

10

12

KonTpoabubie
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypChI

bubnunoreka LIOK
https://m.edsoo.ru/7f417af8

bubnunoreka LIOK
https://m.edsoo.ru/7f417af8

bubnunoreka LIOK
https://m.edsoo.ru/7f417af8

bu6nmorexa LIOK
https://m.edsoo.ru/7f417af8

bubmnoreka IIOK
https://m.edsoo.ru/7f417af8

bubmnoreka IIOK
https://m.edsoo.ru/7f417af8
bubanoreka IJOK
https://m.edsoo.ru/7f417af8

bu6nunoreka LIOK
https://m.edsoo.ru/7f417af8

bu6nunorexa LIOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

FeomeTtpua

HaumeHnoBaHue pa3/iesioB U TEM

Ne i/
MPOrpamMmbl
1 YeThIpEXYrobHUKI
Teopema daneca u Teopema o
2 IPONOPLUOHAIIBHBIX OTPE3KaX, MOA00HBIE
TPEyTrOJIbHUKH
ITnomans. Haxoxxaenwne miomnageu
3 TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP.
[Tnomanu nonobHbIX GuUryp
4 Teopema [Tudaropa u Hauana
TPUTOHOMETPUHU
Vsl B OKpyKHOCTU. Bricannsie u
5 OINMCAHHBIE YETHIPEX YT OJIbHUKH.
Kacarenbnbie k okpyxHoctu. Kacanue
OKPYXHOCTEU
6 IToBTOpEeHnE, 0000IIIEHNE 3HAHMIT
I
CREOYMEBTTNQBOTEARIACOB I10
SHBOIBRRFK NOANNUCHIO
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o

Koan4yecTBo 4acoB

Bcero

102

13

11

12

18

68

KoHnTtpoJubHbie
padoThbI

JuiekTpoHHbIE (HU(pPOBbIE)
o0pa3oBaTe/bHbIE Pecypchl

bubmnoreka IIOK
https://m.edsoo.ru/7f417e18

bubmnoreka IIOK
https://m.edsoo.ru/7f417¢18

bu6nunorexa [IOK
https://m.edsoo.ru/7f417¢18

bu6nunorexa [IOK
https://m.edsoo.ru/7f417¢e18

bubanoreka IJOK
https://m.edsoo.ru/7f417¢e18

but6mmoreka [IOK
https://m.edsoo.ru/7f417¢e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

BepoATHOCTb U CTAaTUCTUKA

KoauuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Ne i/ KonTpoabHbie
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI
bubmuoreka [{OK
! Hoptopene ypea 7 wacca 4 https:/m.edsoo.ru/7f417fb2
2 MHoxecTBa 5 1 bubmorexa HOK
https://m.edsoo.ru/7f417fb2
3 OnmcarenpHas cTaTucTUKa. PaccemBanme 7 bubmuoreka [{OK
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6nmorexa LIOK
4 B 2
BE/ICHHE B TCOPHIO rpaoB https://m.edsoo.ru/7f417fb2
bu6numorexa LIOK
5 C i 0 2
FYHAHHEIe CODHITHA https:/m.eds00.ru/7f417fb2
bubmnoreka IIOK
6 B i 0 8 1
CPOATHOCTE CHYHAHTOTO CODRITIA https:/m.eds00.ru/7f417fb2
bubanoreka IJOK
7 N
O0001enue, cucTeMaTH3alus 3HaHUH 6 https://m.edsoo.rw/7f4 172
OBIIEE KOJIMYECTBO YACOB I10 34 )
ITPOI'PAMME
4 2
OOKYMEHT NognnucAH
3NEKTPOHHOM NOAMUCHIO
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YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Aure6pa 8 kiacc, 6a30Bbiii ypoBenb, 0. H. Makaposuu u ap. M.

ITpoceenienue 2024

e JI. C. AranacsH u ap. ['eomerpus 7-9 6a3oBb1ii ypoBenb M. IIpocBenienue

2023

e Maremartuka. BeposTHOCTB U cTaTHCTHKA: 7 - 9-€ Kiacchl: 6a30BbIN
YpOBEHb: YUeOHHK: B 2 "acTsx; 1-oe uznanue, 7-9 knacc/ Boiconkuii U.P.,
Amenko W.B.; non penaxuueit SAmenko U.B., AkiimonepHoe o01iecTBo
«M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
Nzyuenue anredpsl B 7—9 knaccax/ FO.H. Makapsiues, H. I'. Munmiok, C.b.
CyBopoBa..— M.: IIpocsenienue, 2024

I'ycesa U. JI. 1 np. COOpHUK TECTOBBIX 3aJaHUI IJII TEMATUYECKOTO U
uToroBoro Koutposs. «Maremnekr-Lentpy», 2019

B. 1. XXoxoB I0. M. Makapsrues, H. I'. Muniok. Anredpa. Jlugakruueckue
Marepuaisl. 8 kinacc. M. "IIpocsenienne”. 2024
MenbnukoBa H. b. /lugaktruueckue Matepuaiibl MO0 reOMETPHUU: 8 KJ1acC: K

yueonuky JI. C. Atanacsina u ap. «['eometpus 7-9». U3narenbcTBo «IK3aMeH»

4 2014r ™
Q JOKYMEHT NOAMUCAH

A EHDTFEBHHK%L% nf&qglcl%o reomeTpyu K yueoHuky JI. C. Atanacsina u nip.
CepTudpukar 0E42607F‘IFE0395A2 E3COFFB7C1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /




«I"'eometpus 7-9». M. Dk3amen, 2024r

b.T. 3us.

JlunakTudeckre MaTepHabl 0 TEOMETPHUM 8 Kiiacc.

M. «IIpocenienune» 2006 u ap

. P. Beicoukwuii. /[ngakTuueckue MaTepuasbl 0 TEOPUU BEPOSITHOCTH. M.
MIIHMO, 1018

. P. Beicoukuit, 1. B. Slmenko. YHUBepcaibHbIi MHOTOYPOBHEBBI COOPHUK

3ayay. CTaTUCTUKA, BEPOSTHOCTh, KoMOUHaTopuka 7-9. M. IIpocsemienue 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. OOpa3zoBaTenbHbIN peCcypc UHTEpPHETA — MaTeMaTUKa
http://www.alleng.ru/edu/math7.htm

2. Pemry OI'D. Obpa3oBartenbHbIi TOpTa 71 TOJATOTOBKHU K dK3aMEHy
https://ege.sdamgia.ru/

3. ®UIIA http://www.fipi.ru/

5. UHOOVYPOK  https://infourok.ru/
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