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IlosicHuTEIBLHASA 3aIMCKA

PabGouast mporpamma paspaborana 1o maremMaTuke 7-9 kmacchl (0a30BBI YpOBEHb) Ha OCHOBE
denepanbHOl 00pa3oBaTENbHONW MPOTrPaMMBI OCHOBHOTO 00mIero otpaszoBanusi (mpukaz MuHHCTEpCTBA
npocsemieHust PO ot 18.05.2023 Ne 370) B cootBercTBUM ¢ IlonoxeHnem o pabouux mporpammax y4eOHBIX
PEIMETOB, YIEOHBIX KypCOB (B TOM YHCIIC BHEYPOUHOH JESITEIBHOCTH), YYCOHBIX MOYJICH B COOTBETCTBHUU C
tpedoBanusimMu ®I'OC u OOII ocHoBHOTO 001IETO 0Opa30BAHUS.

AJiredpa sBISIETCS OJIHUM U3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa30BaHUS: OHA 00ECIEUnBACT
U3Y4YECHHE JPYrMX AUCLUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK M TI'yMaHUTapHOIO LHUKJIOB, €€ OCBOCHME
HEO0XO0AUMO /ISl TPOAOIDKEHHST 00pa30BaHMs U B TIOBCEIHEBHOW JKM3HU. PasBuTHe y 00ydyaromuxcst Hay9HbIX
IPEJCTaBICHUA O MPOUCXOKICHUU U CYIIHOCTH aireOpandyeckux adCTpakiui, crocodbe OoTpakeHus
MaTEeMaTHYECKOH HAyKOW SBICHUH W TMPOLECCOB B TPUPOJAE W OOIIECTBE, POJIM MaTeMaTHYSCKOTO
MO/JICJIMPOBAHUS B HAYYHOM [103HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYUHOTO MUPOBO33PEHHUS
Y Ka4u€eCTB MbIIIIEHUS, HEOOXOIMMBIX JUIs afjalTallliy B COBpEMEHHOM I poBoM odiiecTse. M3ydueHue anreOpsl
obecrieynBaeT pa3BUTUE YMEHUs HaAOJII0AaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH
MBIIIEHUS], CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEWCTBHUS U BBIBOABI, (POPMYJIUPOBATH
yrBepkaeHus. OcBoeHHe Kypca anredpsl o0ecreqrBaeT pa3BUTHE JJOTMUECKOTO MBIIIICHHUS 00y4YaroIuXcsi: OHU
UCTIOJNB3YIOT JACTyKTHBHBIC M HHIYKTUBHBIE pacCyKJIeHHs, 0000IIeHNEe U KOHKPETH3AINIO0, a0CTparupoBaHue u
a"anoruto. OOyuyeHue anreOpe MpeanoyaraeT 3HAUYUTENbHBIA OO0BEM CaMOCTOSTEIbHON JEATENIbHOCTH
00yyaroluxcsi, H0O3TOMY CaMOCTOSTEIbHOE PEIIEeHHE 3a/1ay SIBJISIETCS peau3alneit 1eaTeIbHOCTHOTO NPUHIUIA
o0OyueHusl.

B crpykType nporpammMsl yue6HOTo Kypca «Anredpa» Ui OCHOBHOTO o011ero o0pa3oBaHUsl OCHOBHOE
MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOANYeCKHe JUHUU: «Uucaa M BBIYMCICHUSA», «Anredpandeckue
BBIpAXEHUS», «YpaBHEHUsI U HepaBeHCTBa», «DyHkumm». Kaxnas u3 3Tux copepkKaTeabHO-METOINYECKUX
JMHUI pa3BUBAacTCA HA MPOTSHKEHUH TPEX JIET U3YyYEHUS Kypca, B3aUMOJEHUCTBYS C IPYTMMHM €ro JUHUSIMH. B
X0/JI€ U3Y4YEeHHsI yUeOHOI0 Kypca 00yJaroumMcst IPUXOAUTCS JIOTHYECKU PacCyk/1aTh, UCTIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOpHIE
OCHOBBI JIOTMKH, TIpEACTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTHYecKoro oO0pa3oBaHMsS U
CIOCOOCTBYIOIIME  OBJIAQJACHUIO  OOyYarOIIMMHUCS OCHOB  YHHMBEPCAJIBHOIO  MaTeMaTHYECKOro  s3bIKA.
ConepxaTenbHOM U CTPYKTYPHOI 0COOEHHOCTHIO YIEOHOT0 Kypca «AnreOpay SBIsSETCS €ro HHTErpUpPOBaHHBIN
Xapakrep.

Conepxxanne nMHHM «YHcia W BBIYMCIICHMS» CIY)KMT OCHOBOM JUISl JAJIBHEWIIErO0 W3yYEeHHS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTMYECKOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHUS
MOJIb30BAThCA ANTOPUTMAMU, a TakKe MPUOOPETEHUI0 TMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIS
MOBCEHEBHON JXKM3HU. Pa3BUTHE MOHATHS O YMCIIE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsl CBSI3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMU YHCIaMH, (GOPMHUPOBAHUEM MPEJICTABICHUN O AEHCTBUTEIHLHOM YHCIIE.
3aBepIleHre OCBOEHUS YUCIOBOM JIMHUHM OTHECEHO K CpeIHeMY 00IIeMy 00pa30oBaHHUIO.

Copepxanue AByX aireOpanyecKkux JUHUM - «AnreOpandeckue BBIPAKEHUS» U «YPpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHIO y O0YUAIOIINXCSl MATEMAaTHIECKOr0 anmnapaTa, He0OXOAMMOTO JJIst
peleHusl 3ajad MaTeMAaTUKH, CMEXKHBIX IPEIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3agady. Ha ypoBHe
OCHOBHOTO o001Iero o0Opa3oBaHusi y4yeOHBI MaTepuan TPYHIHUPYETCs BOKPYT PAlMOHATIBHBIX BBIPAKCHUU.
Anrebpa IE€MOHCTpUPYET 3HAUE€HHE MAaTeMaTHKM KakK s3bIKa Ul IOCTPOEHHUS MaTeMaTHYeCKHUX MoJenel,
OIMCaHMS TPOLIECCOB U SIBICHUM peanbHOro mupa. B 3amaum oOyueHus anreOpe BXOIAT TaKkKe JaybHeiIee
pa3sBUTHE AJITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, AJIS1 OCBOCHMS Kypca MH()OPMATUKH, U
OBJIaJICHUE HaBBIKAMHU JIEIYKTHBHBIX paccyxiaeHuil. [IpeoOpazoBaHre CHMBOJIBHBIX (DOpM CHOCOOCTBYET
Pa3sBUTHIO BOOOPAXKEHMs, CIIOCOOHOCTENH K MaTEMaTHUYECKOMY TBOPUYECTBY.

. Comeprkanue pyHKIMOHATBHO-TpaUUeCKON JTMHNN HAIlEJICHO Ha MOJIydYeHHe 00YJalonMMHCs 3HAHUH



0 (yHKIMSIX KaK BakHEHIIEH MaTreMaTHYeCKOW MOJENM JUIsl ONMUCAHMUS W HUCCIENOBAaHUS PAa3HOOOPA3HbIX
MIPOLIECCOB U SIBJICHUH B IIpuUpojie U obmiectse. M3yuenne maTepuana cnocoOCTBYET Pa3BUTHIO Y O0yUarOIINXCs
YMEHHUS MCIIOJIb30BaTh Pa3JInYHbIC BEIPA3UTEIbHBIC CPENICTBA A3bIKa MATEMATHUKH - CJIOBECHBIE, CHMBOJIMYECKHE,
rpaduyeckue, BHOCUT BKJIaa B (GOPMUPOBAHKE MIPEJICTABICHUN O POJIM MAaTEMaTUKU B Pa3BUTUH LIMBUIIU3ALUU U
KYJIBTYpBI.

CoracHo yueOHOMY IUTaHy B 7-9 Kjaccax u3ydaeTcsl yueOHBIN Kypc «Anredpa», KOTOPBIH BKIFOYAET
CIIEAYIOIINE OCHOBHBIC paslelibl cojepkaHus: «Uucina W BBIYHMCICHUS», «ANreOpanyecKue BhIPaKEHUS,
«YpaBHEeHUS U HepaBeHCTBa», «DyHKIuNy. OOIIee YUCIIO YacoB, PEKOMEHIOBAaHHBIX I U3Yy4eHUsl Y4eOHOTO
Kypca «Anredpa, - 306 yacos: B 7 kiacce - 102 gaca (3 yaca B Hezento), B 8 kiacce - 102 gaca (3 waca B HeZIenio),
B 9 kiacce - 102 yaca (3 yaca B HEZEIIO).

I'eomeTpusi Xak OJUH W3 OCHOBHBIX pa3JeiIOB IIKOJIBHOM MAaTEMAaTHK{, MUMEIOLIUN CBOECH LEIbIO
o0ecrneynTh U3y4eHrue CBOICTB M pa3MepoB (UIyp, UX OTHOUIEHUH U B3aMMHOE PacIOjIOXKEeHUE, ONUPAETCs Ha
JIOTHYECKYI0, JIOKA3aTeNbHYI0 JHHUIO. L[eHHOCTh W3ydeHHs] T€OMETPHH Ha YPOBHE OCHOBHOTO OOIIEro
00pa30BaHMs 3aKIF0YAETCSI B TOM, YTO O0YYAIOIIUICS YUUTCS IPOBOIUTH 10KA3aTEIIbHBIE PACCYKICHUS, CTPOUTh
JIOTUYECKHE YMO3AKJIIOUEHUS, JOKa3blBaThb MCTHHHBIE YTBEPXKIECHUS U CTPOUTb KOHTPIPHUMEPHI K JIOKHBIM,
IIPOBOJIUTH PACCYKIEHUS «OT NMPOTUBHOIO», OTJIMYATh CBOMCTBA OT NMPHU3HAKOB, (hOPMYIUPOBATH OOpaTHbIE
YTBEPKACHMUSL.

BTopoil IEeHHOCTBIO U3yUEHUS TEOMETPUU SBJISIETCS HCIIOJIB30BAHUE €€ KaK HHCTPYMEHTA IIPH PEILIEHUN
KaK MaTEeMaTHYECKUX, TaK U PAKTUYECKUX 33]1a4, BCTPEUAIOIINXCS B peabHOM ®u3HH. OOyUJaromunics: T0KeH
HAY4YMTbCS OINpPENEIUTh eOMETPUYECKYI0 (DUTYypy, OMMCaTh CIOBAMHU JAaHHBIA 4epTEX WM PUCYHOK, HalTh
IUTOMIAb 3€MEIBHOTO YYacTKa, PacCYMTATh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOHHOTO Kalens win TpedyeMbie
pasMmepsl Tapaxka Uil aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas, BBIYMCIUTEIbHAs JIMHUS B H3YyYCHHUU
reoMeTpud. [Ipu pemrenun 3aaay NpakTUYECKOro Xapakrepa 00yJarolmuiics yUuTCsl CTPOUTh MaTeMaTHUYECKue
MOJIETIN PEalIbHbIX JKU3HEHHBIX CUTYyallui, IPOBOIUTD BBIUMCIIEHHUS U OLICHUBATH aJ€KBATHOCTH IOJY4EHHOIO
pe3yibTara.

Kpaiine Ba)XHO MOMYEPKUBATH CBS3M IF€OMETPUM C JAPYTMMHU y4eOHBIMH IpeIMETaMH, MOTHBHPOBAThH
UCIIOJIb30BaTh ONPEEIECHNUS T€OMETPUUECKUX (PUTyp U MOHATUHN, JEMOHCTPUPOBATh IPUMEHEHHUE MOJTYUYEHHBIX
yMeHull B GU3MKe U TEXHHUKE. DT CBSI3U Haubosee sipko BUIHBI B TeMax «BekTopsl», «TpuroHomerpudeckue
cooTHoweHus», «Meton koopauHat» U «Teopema [ludaropa». YuebGHbi Kypc «l'eoMeTpus» BKIHOYAET
CIIEYIOIIME OCHOBHBIE pa3feinbl conepxkanus: «l'eomerpuueckue ¢GuUrypbl M uX cBoiicTBa», «M3MmepeHue
re€OMETPUUYECKUX BEJTUYHMHY, «/]eKapTOBBI KOOPANHATHI Ha MIOCKOCTHY, «BEeKTOpBI», «/[BUXKEHUS MIOCKOCTHY,
«IIpeobpazoBanus MOAOOHUS.

OO111ee ynCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3y4eHUsl yueOHOro Kypca «l eomeTpusy», - 204 gaca: B 7
KJ1acce - 68 yacoB (2 yaca B He/IelN0), B 8 Kiacce - 68 yacoB (2 yaca B Hezielnt0), B 9 kiacce - 68 yacos (2 yaca B
HEJIEIIO).

B coBpemMenHOM 1M(POBOM MHpE BEPOSITHOCTH M CTATHCTHKA TPHOOpPETaloT BCE OOJBITYIO
3HAYUMOCTb, KaK C TOYKU 3PCHUS MPAKTUYECKHUX MPUITIOKEHUH, TaK U UX POJIK B 00Opa30BaHUU, HEOOXOIMMOM
KaxJioMy 4denoBeky. Bospacraer uncio nmpodeccuii, mpyu OBIaACHUN KOTOPBIMU TpeOyeTcs: xopornas 0a3oBas
MOATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKH, TaKasl MOATOTOBKA BayKHA TSI TPOIOJKESHISI 00pa30BaHUs U
JUTS YCTIETITHOM TIPO(hEeCCHOHANIBHON Kapbephl.

Kaxxaplii 4eoBeK MOCTOSHHO MPUHUMAET PEIIeHUs Ha OCHOBE MMEIOIIUXCS Yy HEro JaHHbIX. A s
000CHOBAaHHOTO MPUHATUS PEIICHUS B YCIOBHIX HEJAOCTATKa WM M30bITKA HHPOPMAIIMH HEOOXOJAUMO B TOM
qrcIie XOpOoIIo chOPMUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIIIJICHHE.

NMeHHO T03TOMY OCTpPO BCTajia HEOOXOIUMOCTH CHOPMHPOBATH Y OOYHAOMIMXCS (PYHKIIMOHATHHYIO
TPaMOTHOCTh, BKJIIOYAIONIYI0 B Ce0sl B KayeCTBE HEOTHEMJIEMOW COCTAaBIISIONICH yMEHHE BOCHPUHUMATH H
KPUTHYECKH aHATM3UPOBATH HH(POPMAIIHIO, TTPEICTABICHHYIO B Pa3JIMYHbBIX (hopMaxX, TOHUMATh BEPOSTHOCTHBIH
XapakTep MHOTHX PEabHBIX MPOIIECCOB U 3aBUCUMOCTEH, TPOU3BOUTH MPOCTEHIIIIE BEPOSITHOCTHBIC PaCUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMU MPUHIIMIIAMU cOOpa, aHaIu3a U NMpeACTaBICHUS JaHHBIX U3
pa3nuyHbIX cep KU3HM OOIIeCTBAa M TOCYAApCTBa MPUOOIIACT 00YJAIOIMXCs K OOIIECTBEHHBIM HHTEPECaM.
N3ydyeHne ocHOB KOMOMHATOPUKHY pa3BUBAeT HaBBIKM OpraHHU3aliK nepedopa U mojcuéra Yyuciia BapuaHTOB, B
TOM 4HCIie B MPUKIAAHBIX 33Ja4ax. 3HAKOMCTBO C OCHOBAMH TE€OpUH TpadoB CO3MaET MaTEeMaTHYCCKHMA
dbyagameHnT 11 GOpMHPOBAHUST KOMIIETEHIIMA B oOjacTtu WMH(pOpMaTUKH M IUMPOBBIX TexHosoruil. [lpu
W3YYCHUH CTATHUCTHKU M BEPOSITHOCTH OOOTAIal0TCs MPEACTABICHHS O0YJArONIMXCs O COBPEMEHHON KapTHHE
MHpa U METOAAX €ro MCClIeqoBaHus, (OPMHUPYETCs] MOHUMaHUE PO CTaTUCTHUKU KaK MCTOYHHKA COLUAIBHO



3HaYMMOI MH(OPMAIMH U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUS.

B cooTBercTBUM € NaHHBIMHM LEISIMU B CTPYKType Iporpammbl ydeOHOro kypca «BeposTHocTh H
CTaTUCTHKA» OCHOBHOTO O0IEro oOpa3oBaHus BBIACICHBI CIEIYIONINE COACPKATEIbHO-METOIUUECKNE JTMHHH:
«IIpencraBneHre AaHHBIX M ONHUCATEIbHAs CTATUCTHKA», «BeposSTHOCTBY, «JIeMEHTbl KOMOMHATOPUKUY,
«BBenenue B Teopuio rpadoBy.

Conepxxanue nunuu «lIpencraBneHue JaHHBIX M ONUCATeNbHAs CTATUCTUKA» CIIY)KUT OCHOBOM JUIs
(bopMHIpOBaHUs HABBIKOB paOOTHI ¢ MH(OPMAIHE: OT YTEHUS U UHTEPIPETaMi HH()OPMAIUH, IPEICTaBICHHON
B Ta0iuuax, Ha Juarpammax M rpadukax, g0 cO6opa, NpeIcTaBIeHHs] U aHalu3a JaHHBIX C MCIIOJIb30BaHUEM
CTaTUCTHYECKUX XapaKTEPUCTHK CPEJHHX M paccenBaHus. Paboras ¢ naHHBIMH, OOydYaromuecs ydarcs
CUUTBIBATh U UHTEPIPETUPOBATH JJAHHBIE, BBIIBUTaTh, apr'yMEHTHUPOBATh U KPUTHUKOBATh IPOCTEUIIINE THIIOTE3HI,
PasMBIIUIATH HaJl (pakTOpamu, BBHI3BIBAIOIIUMHI M3MEHUYMBOCTh, M OLIEHUBATh WX BIMSHUE Ha pacCMaTpUBAaEeMbIe
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE IpEeACTaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEJOBAaHUE 3aKOHOMEPHOCTEH H
TEH/ICHUMI CTAHOBUTCA MOTHBHUPYIOLIEH OCHOBOW JJIsi M3y4€HHUs TEOPHM BeposTHOCTEH. bonbloe 3HaueHue
UMEIOT MPAKTUYECKHE 3aJaHHs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHATHE BEpOATHOCTH BBOJUTCS KaK Mepa IpaBlonoaodus ciydaitHoro coObitus. Ilpu usyuenuu
y4eOHOTO Kypca OOYyYaroIIuecss 3HAKOMSTCS C MPOCTEUIIMMHM METOJaMHU BBIYMCICHUS BEPOATHOCTEH B
CIly4ailHBIX SKCIEPUMEHTaX C PAaBHOBO3MOKHBIMU 3JIEMEHTapHbIMU HCXOJaMH, BEPOSTHOCTHBIMHU 3aKOHAMH,
MO3BOJISIONIMMHU CTaBUTh M pemarb Ooyiee CIOXKHBIE 3aadd. B y4eOHBIH Kypc BXOIST HayallbHBIC
IPEJCTABICHUS O CIIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKTepUCTHKAX.

B pamkax yueOHOTo Kypca OCyIIECTBISETCS 3HAKOMCTBO O0YYAOIINXCSl C MHOXKECTBAMU M OCHOBHBIMHU
OlepalusMU HaJl MHOKECTBAMH, PAaCCMaTPUBAIOTCA NPUMEPhl NPUMEHEHMs Ui pEIICHUs 3a/1ad, a TakkKe
MCTIOJIB30BAHUS B IPYTUX MaTEMAaTUYECKUX Kypcax M yUeOHBIX PeIMeTax.

Y4uThIBasg METOJMUECKUE PEKOMEHJAIMU 110 BBEACHUIO Kypca «BeposTHOCTh U CTATUCTHKA» IIpeaMeTa
«MatemaTKa» B 001Ie00pa3oBaTeIbHbIX opranm3amusax Bonarorpaackoii oomactu B 2023-2024 yuyeOHOM TO1y,
coctaBieHHble KoBanéBoil .M., nmokTopoMm mea.Hayk, TOLIEHTOM, AupekTropoM lLleHTpa MaTemarnyeckoro
oOpaszoBanus 'AY JII10 «Boarorpajckoil akaaeMuu MocieauioMHOro 00pa3oBaHus» NporpaMMon yueoHoro
npeamera "Marematuka' W (enepanbHbIM y4yeOHBIM IIJJAHOM Ha 0a30BOM UM yIIIYyOJIEHHOM YpPOBHSIX
MPEeyCMOTPEHO BBIJCNIEHNE NIl U3ydeHUsl yuyeOHoro kypca "BeposiTHOCTh M ctatuctuka" 1 yaca B Henemro
y4eOHOro BpeMeHHU, HauYMHas ¢ 7-To KJjacca.

CornacHo  "MeToau4yeckuM  peKOMEHAALMAM 1O  BBEJACHHIO  (pelepalibHbIX  OCHOBHBIX
001eo0pa3oBaTenbHbIX Tporpamm" (mucbMo MunucTepeTBa mpocBemienuss ot 03.03.2023 Ne 03-327)
npesaraeTcsi BBECTH OCOOBIM MOpSAOK y4eOHOro mjaaHupoBaHus mnpenMera "Maremartuka" (mepexo HbIN
Mepuon).

B 2023-24 yu. rogy yuammecs 8-9-x KiaccaXx HW3ydalOT MaTreMaTHKy B COOTBETCTBHH C paHee
YTBEPKICHHBIMH 00111€00pa30BaTeIbHBIMU OPraHU3aUsAMH YU€OHBIM [UIAHOM U IIPOTrpaMMaMH.

Conep:xanue yyeoHnoro npeamera aareopa 7 KJIACC

Yucsia ¥ BbIYUCICHUSA

Jlpobu 0ObIKHOBEHHBIE M JECATHYHBIE, IEPEX0/l OT OJHOM (GopMbI 3amucu npodeit k apyroi. [lonarue
palMoOHAIBHOTO YHCIA, 3alUCh, CpaBHEHHE, YNOPAAOUYMBAHUE PAIMOHAIBHBIX Yucel. Apudmerndyeckue
JeMCTBUS C pallMOHAIbHBIMU UnciIaMy. Perenne 3a1a4 u3 peanbHON MPAaKTUKU HA YacTH, Ha IPOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpefesieHHue, NpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OIpeJIesIeH s, 3aiCh 00MbIIMX Ynceln. [IporeHTsl, 3anKch MPOLEHTOB B BUJIE IpOOU U IpOOH B BUIE IPOLIEHTOB.
Tpu ocHOBHBIE 3a/1a4M HAa MIPOLIEHTHI, PEILIEHUE 33/1a4 U3 peaIbHOU MPAKTHKU.

[IpumeHeHne NPU3HAKOB JEJIMMOCTH, Pa3OKEHHWE HAa MHOXKUTENIN HaTypalbHbIX uucenl. PeanbHble
3aBHCHMOCTH, B TOM UHKCJIe NpsiMasi U oOpaTHas nponopuuoHaabHocTu. denepanpHas paboyas mporpamma

Auredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYECHHUE BBIPAXKCHMS C NEPEMEHHOU. J[OMyCTUMBIE 3HAYEHHS NEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTHM MEXIY BeIUYMHAMH B Buae (opMmynbl. Berumciaenus mno ¢opmynam.
ITpeoOpa3oBaHue OYKBEHHBIX BBIPaXKEHUH, TOXKAECTBEHHO PaBHbIE BEIPAXKEHNUS, IPaBUIIa IPeoOpa30BaHUS CyMM
U TIPOU3BENICHUH, IPaBUIa PACKPBITUS CKOOOK U NPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPaJIbHBIM IMOKA3aTEIEM.

OpnowieHbl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CiokeHue, BBIMUTaHUE, YMHOKEHHE MHOIOWICHOB.
DopMysbl COKPAEHHOTO YMHOXKEHHS: KBaApaT CyMMbI M KBaapaTr pasHocTu. DopMyna pa3HOCTH KBaIpaToB.



PaznosxeHrne MHOTOYJI€HOB HA MHOXKUTEH.

YpaBHeHHsI M HEPABEHCTBA

YpaBHEeHHE, KOpEeHb YpaBHEHHsI, IPaBUiIa MPeoOpa30oBaHUs ypaBHEHUS, PABHOCUIBLHOCTh YpPaBHEHHIA.
JluHeitHoe ypaBHEHHE C OAHON MEPEMEHHOM, YHMCJIO KOPHEH JMHEWHOTO ypaBHEHHMS, PEIICHUE JIMHEHHBIX
ypaBHeHui. CocTaBiieHHe ypaBHEHH MO YCIOBUIO 3a7aun. Pelienre TeKCTOBBIX 3a/a4 ¢ TOMOIIBIO YPaBHEHHUMN.
JluneliHoe ypaBHEHHE C BYMs MEPEeMEHHBIMH M ero rpaduk. Cucrema NByX JUHEHHBIX YpaBHEHHUH C ABYMS
IepeMeHHbIMU. Perienne cucreM ypaBHEHHH ciocoO0OM oAcTaHOBKU. [IpuMephl pelieHus: TEKCTOBBIX 3aau C
ITOMOIIIBIO CUCTEM YPABHEHUH.

DyHKUMH

Koopaunara Ttouku Ha npsamoil. YUucnoBele npoMexyTku. PaccrosHue Mexnay IByMs TOYKaMH
KOOPJAHMHATHOM IIPSIMOA.

[TpssmoyronbHas cucrema koopaunat, ocu Ox u Oy. Abcuucca U opAuHaTa TOYKH Ha KOOPIAWHATHOU
wiockoctu. [Tpumepsl rpadukos, 3aganHbIx Gopmynamu. Utenue rpaukoB peaabHbIX 3aBUCUMOCTe. [ToHsTHe
¢dbynkuun. 'padux dyakuun. CpoiictBa Gynkiuit. Jlunelinas Gynknus, e€ rpaduk. I'paduk Gynkmuum y = [x|.
I'padmyeckoe pernieHne IMHEWHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX ypaBHEHUH.

Conep:xanue yueoHoro npeamera reomerpusi 7 KJIACC

HavanpHble nonsTus reomerpun. Touka, npsMas, OTPE30K, Jyd. Yroia. Buasl yrios. BeprukansHele u
cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyrosbHuK. [lapasuieIbHOCTE M NEPIEHAMUKYISIPHOCTH
IIPSIMBIX.

Cummerpuunbsie  Qurypsl. OCHOBHBIE CBOWCTBa OCeBOM cuMmMeTpuu. [Ipumepbl cuMMeTpuu B
OKPY>KaOILIEM MUDE.

OcCHOBHbIE TIOCTPOEHHS C IOMOUIbIO LUPKYJAss U JUHEWKH. TpeyroiabHuk. Beicora, Mmenuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuKa. [Ipr3HaKy paBeHCTBA TPEYTOIbHUKOB.

CpoiicTBa W MpHU3HAKW MapajUledbHbIX MpsAMbIX. CymMma YIJIOB TpeyroibHHKA. BHeIIHHe YIiibl
TPEYrOJIbHUKA.

[IpssmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeHaHbl MPSIMOYTOJIBHOIO TPEYrojdbHUKA, IPOBEIEHHON K
runorenyse. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIBHBIN TPEYTONBHUK C YTIIOM B
30°.

HepaseHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJBHHUKA, HEPABEHCTBO O JUIMHE JIOMaHOW, TeopeMa o
0o0JIbI1IEM yTIIe U OOJIbIIEH CTOPOHE TPEYroJdbHUKA. [leprenauKyasp U HakJIOHHAsL.

I'eomerpuueckoe MecTo TOYeK. buccekTpuca yria UM CepeIMHHBIM MEPIEHIUKYISAP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpyKHOCTb U KpYT, XOp/la ¥ IMaMeTp, UX CBOMCTBA. B3anMHOE pacnosyio;keHne OKpYKHOCTH U ITPSIMOH.
Kacarenbnas u cexymas k okpyxHocTH. OKpYy’KHOCTb, BIMCaHHAas B yroJl. BiucanHas n onmucanHas OKpYXKHOCTH
TPEYrOJIbHUKA.

Conep:xanue yueOHOro npeamMera BeposiTHOCTb U cratuctuka 7 KIIACC

[IpencraBneHue MaHHBIX B BUAE TaONUI], auarpaMM, rpadukoB. 3amojiHEHHE TaOJUI, YTCHHE U
MIOCTPOCHUE HarpaMM (CTOJOMKOBBIX (CTOJIOUYATBIX) U KPYroBbiX). UTeHHe rpadMKOB peanbHBIX MPOIECCOB.
W3Bneuenne nHpopMalMy U3 AUarpamMm U TaOJIMIL, UCIIOJIB30BaHUE U MHTEPIIPETALUS TaHHbIX.

OmnwmcarenpHas CTAaTHCTUKA: cpenHee apudMeTHIecKoe, Merana, pa3Max, HanOoJbIllee 1 HanMEHbIIIEe
3Ha4YeHHus1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps! ciryyailHON HU3MEHYHMBOCTH.

Cay4aliHbIi SKCIIEPUMEHT (OIBIT) U ciiy4aifHoe coObiTHe. BeposaTHocTh 1 yacToTa. Posib MaoBeposSTHBIX
U MPAKTUYECKH JOCTOBEPHBIX COOBITMI B IpHpoje U B odOuiectBe. MoHeTa M urpanbHas KOCTb B TEOPHH
BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenmenp BepmuHBL. Yucmo pédep W cyMMapHas CTENCHb BEpIIUH.
[IpencraBnenne o cBsizHocTu Tpada. Llemm m nwmknsl. Ilytm B rpadax. OOxox rpada (3isiepoB myTh).
[Ipencrasnenune 06 opueHTHpoBaHHOM Tpade. Pemenue 3amayd ¢ momoipto rpados.

Coaeprxanue ydeOHBIX PeIMeTOB aJaredpbl M reoMeTpuM B 8 Kiiacce



Auaredpa

AsredOpanyeckue Ipoou.

Anrebpanueckas 1poos. Cokpamenue apoodeii. JlelicTBus ¢ anredpanyecKumMu Jpo0sMu.

PannonaneHbpie BeIpakeHHsI M UX HpeoOpazoBaHusi. CBOWCTBa KBaJApaTHBIX KOpPHEH W HUX MPUMEHEHHE B
BBIUUCIICHUSX.

KBaapatubie kopHu. Ilonarue xBampatHoro kopHs. ['paduk 3aBucumoctu y =Vx. CBOHCTBa KBaJIpaTHBIX
kopHeid. [IpeoOpa3oBanue BBIpaKEHUH, COAEpKAIIMX KBajapaTHbie KopHH. KyOwdeckwii kopeHb. J[BOWHBIC
pajuKabl.

KBagparuble ypaBHeHusi: GopMysbl KOpHEH KBaJpaTHOTO ypaBHeHHs. HemonHble KBajpaTHbIE YpaBHEHHS.
Teopema Buera. Paznoxxaenue kBaapaTHOro TpEXUICHa HA MHOXKHUTEIIH.

Cucrema ypaBHeHui. JIuneiiHoe ypaBHEHUE ¢ ABYyMsI IEPEMEHHBIMU. Y paBHEHME NpsAMOii. Pemienue cucreMbl
ypaBHEHUI pa3IMuHBIMU criocobamu. Pemenue 3a1a4 ¢ moMOIIbI0 CUCTEM YPaBHEHHH .

Yucuaosble ¢pynkuum. [lonstue ynxnum. O6macts onpeneneHus GyHKiuu. CriocoObl 3amaHus (QYHKIIUH.
I'paduk ¢yHKMU, Bo3pacTaHWe W yObIBaHWE (DYHKIMH, HauOoJiblllee 3HAYCHHUS (PYHKIUH, HYJIH (YHKIIHH,
MPOMEXYTKH 3HAKOIIOCTOSHCTBA. UTeHHE rpaduKoB PyHKIHIA.

OyHKIMH, OMUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOIMOPLHUOHAIBHYIO 3aBUCUMOCTH, UX Trpaduku. JluneitHas
¢byHknus, ee rpaduk, TeOMETPHUECKUI cMBICT KodddunrentoB CTaTucruyeckue AanHble. [Ipencrapnenne
JaHHBIX B BUJE TaOmuIl, muarpamm, rpadukoB. CpeaHue pe3ynbTaToB u3mepeHuil. [lonsarue o cratuctuyeckom
BBIBOJIC HA OCHOBE BHIOOPKH.

BepositHocTh. YacToTa cOOBITHS, BEPOSATHOCTh. PABHOBO3MOKHBIE COOBITHS U MOACYET UX BEPOSTHOCTH.
I'eomerpus

YeTbIpEXyroJbHUKH

[ToHsATHST MHOTOYroJIbHHKA, BBINYKJIOrO MHOrOyrosibHuMKa. [lapamienorpamMm M €ro mpu3Haku U CBOMCTBA.
Tpanenus. [IpamoyronsHuk, poM0, KBaapaT, U ux cBoicTBa. OceBas U IEHTpaIbHasi CAMMETPHUH.

Iiomwaan gpuryp

[lonsTre mnmom@aAu MHOTOyroibHUKa. Ilnomanu mnpsMOyronbHHMKA, MapaiierorpamMmma, TPEYrojJbHUKA,
Tpanenuu. Teopema [Tudaropa.

ITono0HBIC TPEYrOJIbHUKHI

[Tono6usie TpeyronbHukHU. [IpusHaku momobusi TpeyroabHUKOB. [IpumMeHeHHe moao0us K JoKa3aTelbCTBaM
TeopeM U perieHuto 3a1ad. COOTHOILEHHS MEX/ly CTOPOHAMH U YIJIaMH MPSIMOYTOJIBHOTO TPEYroJdbHHKA.
OxkpyxHOCTH

KacatenbHast K OKpYy)XHOCTH M €€ cBoicTBa. LleHTpanbHble M BIUCAHHBIE YIUIbl. BrucanHas M onucaHHas
OKPY>KHOCTH.

Conep:xanue yueOHBIX MPeIMETOB aJre0Opbl M reoMeTpUM B 9 Kiacce

Auare0pa.

Aaredpanyeckne BbIpaKeHUs.

JlonycTUMbIe 3HaYeHHUs MEPEMEHHBIX, BXOAALIMX B ajreOpanueckue BbIpakeHHs. lojcTaHoBKa BBIpaXKeHUN
BMECTO TEPEMEHHBIX. T0XIECTBO, J0Ka3aTeIbCTBO TOXkaAeCTB. [IpeoOpazoBanms BeIpakeHUi. PammonansHbIe
BBIPQXEHUS U UX MPeoOpa3oBaHusl.

YpaBHeHHs U HEPABEHCTBA.

VYpaBHEHHE C HECKOJILKMMU NIEPEMEHHBIMU. PelleHne cucteM HEIMHENHBIX ypaBHEHUI. HepaBeHcTBO ¢ oqHOM
nepeMeHHo!. Pemenne HepaBeHCTB. JIMHEHHbBIE HEPABEHCTBA C OHOM ITEPEMEHHOMN U UX cUcTeMBbL. KBaapaTHbie
HEpaBEHCTBA. YMCIOBBIE HEPABEHCTBA U MX CBOMCTBA. /J[oKkazamenbCcmeo UUCIOosblX U aneebpautdecKux
Hepasercmg. Perienne TEeKCTOBBIX 3a/1a4 allre0panyeckiuM CrocoOoM.

HeiicTBUTEIbHBIE YHCJIA.

JleWicTBUTENbHBIE YHWCIIa KaK OECKOHEUHble JecsATU4YHble Jpodu. CpaBHEHHE JAEUCTBUTEIBHBIX YHCET,
apudmeTnyeckue 1eUCTBUS HaJ HUMHU.

Oransl pa3BUTUS IPEJICTABICHUS O YUCIIE.

YucaoBble yHKIMMH.

[Tonsarue ¢pynkmuu. Obnacts onpexaenenus ¢ynkuuu. ['paduk QyHKIMHN, Bo3pacTaHue U yObIBaHUE (QYHKIIHMH,
HauOoJblllee M HauMEHblIee 3Ha4eHUs (YHKLUMU, HyIU (QYHKIUH, IPOMEKYTKH 3HAKOIOCTOSHCTBA. UTeHMe
rpadukoB ¢yHKUMU. DYHKIUHN, ONUCHIBAIOIINE MPSIMYIO0 U OOpaTHYIO MPOMOPLHUOHATIBHYIO 3aBHCUMOCTH, MX
rpaduku. ['unep6ona. KBagparuunas gynkmus, e€ rpaduk, mapadona. KoopauHatel BepuinHbI mapadoiibl, OCh
cummMetpun. ['paduku QpyHKIMIA: KOpEeHb KBaApaTHBIN, KOpEeHb KyOndeckuii, Moayib. Vicnonap3oBanue rpaukoB
GYHKIMHA 7151 pEeIIeHUs] CHCTEM U YPaBHEHUH.



Koopaunarsi.

VYpaBHEHHE OKpPY)XHOCTH C IICHTPOM B Hauaje KOOPAMHAT u 6 060U 3adannou mouke. I'padudaeckas
MHTEPIIPETALMS] YPAaBHEHUHN € IByMS IEPEMEHHBIMU M MX CHCTEM, HEPABEHCTB C IBYMS NEPEMEHHBIMU U MX
CHCTEM.

Yuci10BbIEe N0CJI€10BATEIBbHOCTH.

ITonaTue nocnenoBaTreabHOCTH. ApudMmeTnyeckas U reoMeTpudeckas nporpeccud. dopmyna obIiero uieHa
apu(METHYECKOW M T€OMETPUYECKON MPOrpeccuid, CyMMBbI MEPBBIX HECKOJBKHX UYICHOB apHU(PMETHUYECKON U
reomeTpuyeckoit mporpeccuid. Cia0KHbI€ MPOLIEHTHI.

CraTucTuyeckue JaHHbIe.

IIpencraBnenue JaHHbBIX B BUJE Tabuul, Auarpamm U rpagukoB. CpenHue pe3yabTaTel u3MepeHuid. [lonsatue o
CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.

BeposiTHOCTD.

IIpencraBnenue 0 reOMETPUUECKON BEPOSTHOCTH.

I'eomerpus.

TpeyroJbHuUK.

CuHyc, KOCHHYC M TAHTEHC OCTPOTO yriia MPsAMOYTOIbHOTO Tpeyronbuuka u yriaos ot 0° 1o 180°; mpusenenue k
ocTpoMy yriay. PemieHue mnpsMOYroibHBIX TpeyrojbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@DopMyIIbl, CBS3BIBAOIINE CUHYC, KOCHHYC M TAHT'€HC OJHOIO M TOTO K€ yriia. TeopeMa KOCHHYCOB U Teopema
CHUHYCOB; IIPUMEPHI UX IPUMEHEHHUSI U1l BBIYMCIICHHS 2JIEMEHTOB TPEYTOJIbHHKA.

HN3mepenue reomerpudeckux ¢puryp.

[Tnomans kpyra u wiomaab cekropa. O0bsEM Tena. opmyna 00bEMa MPAMOYTOIEHOTO TTapaIJIeNenuIeaa, Kyoa,
napa, HWINHAPA U KOHYcCa.

OKpyKHOCTb U KpYT.

CekTop, cerMeHT. BrincaHHble U ONIMCAHHBIE OKPYKHOCTU IIPABUJIBHOTO MHOTOYT'OJIbHUKA.

I'eomeTpuueckue npeodpazoBaHus

ITpumeps! aeuxenui puryp. Cummerpus ¢uryp. OceBas cuMMeTpusi U HapajuienbHblil nepeHoc. IloBopot u
ueHTpainbHas cummerpus. [lonstue o romoretuu. [lonodue puryp.

BekTopsl.

Bekrop. nuna (Moaynb) BekTopa. Koopaunatel Bektopa. PaBeHCTBO BekTOpoB, Onepanuu Haja BEKTOpaMU:
YMHOKEHHE HA YUCIIO, CII0KEHUE, PA3I0KEHHUE, CKAIIIPHOE IIPOU3BEEHUE. YTOI MEXKAY BEKTOPaAMU.
Koopaunarsl.

Koopaunatsl cepenunbl oTpe3ka. PopMysia pacCTOSAHMS MEXAY IBYMS TOYKaMH IUIOCKOCTH. YPaBHEHHE
NpsIMOH, YriaoBOM KO3(G(UIMEHT NpsIMOW, YCIOBHE MNapalIeIbHOCTH MpPSMbIX. YpPaBHEHUE OKPYKHOCTH C
LIEHTPOM B Hauaje KOOPJIUHAT U 8 11000l 3a0aHHOU mMoUKe.

IInanupyemMblie pe3yJibTaTbl OCBOEHUSI YUeOHBIX INpeIMeTOB ajired0pbl, reoMeTpUM U BEPOSATHOCTH H
CTAaTHCTHKH B 7 KJacce:

IIpenmeTHble pe3yJbTaThbl 0CBOCHHS IPOrPaMMbl Y4eOHOIr0 Kypca ajaredpbl K KOHIY 00y4yeHusi B 7
KJjiacce:

Yucsa v BbIYUCICHUA

BrInonHATe, couerast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(pMeTHUYEeCKUEe ASUCTBHS C PallMOHAIBHBIMU
YHCIIaMU.

HaxoauTe 3HaueHWs] 4YHMCIOBBIX BBIPAKEHHH, NPUMEHATHh pPa3HOOOpa3Hble CIOCOOBI M MPHEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, COEpPKAIUX OOBIKHOBEHHBIE U IECATHUUHBIE JPOOH.

[lepexoauths OT OxHOW (HOPMBI 3aNUCH uYUCeNl K Apyrod (mMpeoOpa3oBBIBATH AECCATUYHYIO JpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTU B OECKOHEUHYIO IECATHYHYIO APOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyriaTh yncna.

BbINOMHATE NPUKUAKY U OLIEHKY pPe3yJibTaTa BBIUYMCIEHUM, OLIEHKY 3HAaYEHHWM YUCIIOBBIX BBIPAXKEHHII.
BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATYpaIbHBIMU IIOKA3aTEISIMH.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaJIbHbIX YU CEIL.

Pemarp  DpakTMKO-OPHEHTUPOBAHHBIE  3aJa4d,  CBS3aHHbIE C  OTHOLICHHEM  BEIINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLEHTaAMH, WHTEPIPETUPOBATh PE3YNbTAaThl PEIICHUs 3aJady ¢ Y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMAaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb30Bare anredpandeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B NPOLIECCE OCBOCHMS



y4eOHOro Marepuana.

HaxonnTs 3HaueHMst OyKBEHHBIX BBIPaKEHUH MTPU 3aJJaHHBIX 3HAUYEHUSIX IIEPEMEHHBIX.

BeImonHATe peoOpa3oBaHus LENOTr0 BRIPAKEHHSI B MHOTOWIEH MPUBEACHUEM MOJOOHBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BbINONMHATE YMHOXEHHE OHOYICHa HA MHOTOYJICH M MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSATH (hOPMYITBI
KBaJlpaTa CyMMBI U KBaJpaTa Pa3HOCTH.

OcCymIecTBIATh Pa3oKEHUE MHOTOYICHOB Ha MHOXKUTENU C IIOMOIIBIO BEIHECEHHS 32 CKOOKHM OOIIeTro
MHOYHTEJIS], IPYNIIUPOBKU CIIaraéMblX, IPUMEHEHUS (OPMYJI COKPAILEHHOI'O YMHOKEHMSL.

[TpumeHsaTH IPeoOpa30BaHUs MHOTOWICHOB JUISl PEIICHUS PA3JIMYHBIX 3a]1a4 U3 MaTeMaTHKH, CMEXKHBIX
IIPEIMETOB, U3 PEaIbHON IIPAKTHUKHU.

Hcnonp30BaTh CBOWCTBA CTEMIEHEH C HATYPaJIbHBIMH ITOKA3aTEISIMU JIJIs TPe0Opa30BaHUs BEIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pewars siMHEVHBIE YpaBHEHMs C OJHOW IEPEMEHHOM, NPUMEHSS MPaBWIA MEPEX0Aa OT MCXOJHOTO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpadudeckre METObI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CHCTEM.

[lonbupars mnpumepsl Map 4YMCEN, SBIAIOLIMXCS pPELICHUEM JMHEWHOro YpaBHEHUS C JBYMs
[IEPEMEHHBIMH.

CTtpouTth B KOOPAUHATHOH IIIOCKOCTH I'padyK JMHEHHOTO YpaBHEHUS C IBYMs IEPEMEHHBIMU, II0JIb3YsCh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cucremsl AByX JTMHEHHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJE IpadUUECKH.

CocTaBisTh M pelaTh JMHEWHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHH 10 YCIOBUIO 3ajauH,
UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a/1a4M ITOJY4EHHBIN pe3yJIbTar.

DOYyHKIUH

N300paxaTh Ha KOOPJMHATHOW MPSAMONW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTPE3KU, HHTEPBAJIbL, 3AIIUCHIBATh YMUCIIOBbIE IPOMEKYTKHU Ha aareOpanyecKoM s3bIKe.

OTMeyaTh B KOOPIMHATHON INIOCKOCTH TOUYKH I10 3aJJaHHBIM KOOPAMHATaM, CTPOUTH IpapuKH JTHHEHHbBIX
¢yskuii. CTpouts rpa@uk QyHKIUHN Yy = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMM: CKOPOCTh, BpeMs,
paccrosinue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuit crmoco® TpencTaBIeHUs W aHalW3a UWHOOpPMAIMK, U3BJIEKATh |
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

IIpeaMeTHbIE pe3yabTaThl OCBOEHUSI MPOTPAMMBbI Y4€OHOT0 Kypca reOMeTpUM K KOHILY 00y4eHus
B 7 KJjacce:

Pacnio3HaBaTh H3yueHHBIE T€OMETpPHUYECKHE (UTYpbl, ONpPEAeNsATh HUX B3aHMMHOE PpACIOJIO0KECHHUE,
n300paxaTb reoMeTpUUYecKrue (UIYpbl, BBIIOJIHATH YEPTEXKHU IO YCIOBUIO 3agaud. M3MepsTh nuHelHble U
YIIIOBBIE BEJIMUMHBL. Perars 3a1auy Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JMHEMHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B pEallbHON KHU3HHU, Pa3MEpoB
NPUPOJHBIX 00BEKTOB. Pa3nnyare pasmMepsl 3TUX 00BEKTOB MO MOPS/IKY BEJIUUUHBI.

CTpouTh 4epTeku K FT€OMETPUUECKUM 3aa4aM.

Ilonb30oBaTbcsd MNpU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, MWCIOIL30BATh IPU3HAKM U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPH PELICHUH 33]1a4.

IIpoBOAUTH JIOTUYECKHUE PACCYKACHUS C UCIIOJIBb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

ITonp30BaTbCcsl INpU3HAKAMHM PABEHCTBA IPSAMOYTOJBHBIX TPEYrOJBHUKOB, CBOWCTBOM MEJHAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B PEIEHUU T€OMETPUYECKUX 3a/1a4.

OnpenensaTh NapaieNbHOCTh NMPSMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT C HUMH CeKyIlas.
Ornpenenars napauieaIbHOCTh MPAMBIX C TOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOM MPSIMOM 10 TOYEK
JOPYrOU NPSMOM.

Pemate 3amaun Ha KaeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAaXOAWUTh YUCIOBBIC W OyKBEHHbIE 3HAUYEHUS YITIOB B T'€OMETPHUECKUX
3aJjayax ¢ MCI0JIb30BaHHMEM CYMMBI YIJIOB TPEYIOJIbHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB yIJIOB, 00pa30BaHHbIX
IIpU [IEpECEYCHUH JBYX NapaJIIEIbHBIX IPAMBIX CEKYIIeH. Pelars npakTH4ecKue 3a1a4u Ha HaX0XKICHUE YIIIOB.

Brnaner mNOHATHEM TI€OMETPUYECKOTO MecTa TOYEK. YMETb ONpEeAesaTb OHCCEeKTpHUCY yIia MU
CEPEIMHHBIN NIEPIEHIUKYJISP K OTPE3KY KaK TEOMETPUUYECKHUE MECTA TOYEK.

DopMyIMpPOBaTh ONPEAEICHHS OKPYKHOCTH U KpYyra, XOpAbl U JUaMeTpa OKPYKHOCTH, IOJIb30BaThCS X



CBOMCTBaMHU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEIICHUM 3a1a4.

Bnagers NOHATHEM ONMCAHHOM OKOJIO TPEYrOJBHHUKA OKPYXKHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tonp30BaTbes (hakTaMu O TOM, UTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM TOUKE, U O TOM,
YTO CEpEeAUHHBIC NEPIICHIUKYIIAPBI K CTOPOHAM TPEYTOJbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE.

Biagers moHsATHEM KacaTENbHOW K OKPYXXHOCTH, I10Jb30BAaThCS TEOPEMOM O INEPIEHIUKYIAPHOCTH
KacaTeNnbHOU U paguyca, IPOBEAEHHOIO K TOUKE KACAHUS.

ITonb30BaTbCs NPOCTEUIIMMY F€OMETPUYECKUMU HEPABEHCTBAMM, IIOHUMATh UX IIPAKTUYECKUNA CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS € IIOMOILBIO LIUPKYJIS U JIUHEHKH.

IIpeaMeTHBIe pe3yabTaThl 0CBOCHHMS NPOrpaMMbl Y4eOHOI0 Kypca BepOATHOCTH U CTATHCTHKH K
KOHIYy 00y4yeHHs B 7 KJjacce:

Yurate uHpOpMAIHIO, IPEICTABICHHYIO B TaOMUIaX, Ha JAUarpaMMax, IpeJCTaBlIATh JaHHbIE B BHUJE
Ta0JINIL, CTPOUTH TUArPaMMBbI (CTOIOUKOBBIE (CTOIOUATHIC) U KPYTOBBIE) 10 MAaCCHBAM 3HAYCHUH.

OnuceiBaTh U HMHTEPHPETHUPOBATH pealibHbIE UWCIIOBHIC JaHHBIC, MpEACTaBICHHbIE B TaONHIAX, Ha
auarpammax, rpadukax.

Hcnonb3oBath JJIA OIIKMCaHHA JaHHBIX CTATHCTHUUYCCKUC XaPAKTCPUCTHUKH: CPCIAHCC apI/I(i)MCTI/I‘ICCKOG,
MEaHuaHa, HauOoJIbIlIee U HANMCHBIIICE 3HA4YCHHA, pa3Max.

Nmetn MNpeaACTaBJICHHUC O CJ'Iy‘IﬂfIHOfI HU3MCHYMBOCTH Ha IIPpUMEpax ICH, @HSHHGCKI/IX BCJINYHH,
AHTPOIIOMCTPHUYCCKUX NJAaHHBIX, UMCTb ITPEACTABIICHHUEC O CTAaTHUCTHYCCKOM yCTOﬁ‘-IHBOCTPI.

IInanupyeMble pe3yJbTaThl OCBOECHHS YYeOHBIX MPeIMeTOB ajiredpnl B 8 -9 kiiaccax:

Yuciia ¥ BbIYUCICHUSA

Hcnonp30BaTh HaualdbHbIE IMPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YWCEN MAJI1 CPaBHEHUS,
OKpPYTJICHUS U BBIYMCIICHUH, H300pakaTh ACUCTBUTEIbHBIC YHCIIA TOUKAMH Ha KOOPIUHATHON MPSIMOI.

[TpuMensaTs noHsTHE apUPMETHUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTh KBaJIpaTHBIE KOPHH, UCTIOIb3YS
MIPH HEOOXOJMMOCTH KAJIbKYIISITOP, BBIMOIHATH TPE0Opa30BaHus BRIPAXKEHU, COAECPKAIINX KBaApaTHbIE KOPHH,
HCIIONIBb3Ys CBOMCTBA KOPHEH.

Hcnonb3o0Bath 3amucu OONBIINX U MAJIBIX YHCEIN C TOMOIIBIO JECITUUHBIX Ipo0ei u cTenenei uncna 10.

AJiredpanyeckue BbIPpaKeHust

[IpyuMeHsTh TMOHSATHE CTENEHU C IeJbIM MOKa3aTeleM, BBIOIHATh MpeoOpa3oBaHUsl BHIPAKECHHIH,
CoJIeprKalNX CTENEHH C LENbIM MOKa3aTeJIeM.

BhIMOMHATE TOXKAECTBEHHBIE MPe0oOpa3oBaHus pallMOHAIBHBIX BRIPAKEHHU Ha OCHOBE MPAaBUI ICHCTBUN
HaJl MHOTOWICHAMH U alNTeOpandecKuMH IpoOsMHU.

PacknagpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumeHnsaTs nmpeoOpa3oBaHMUsI BRIPAKEHUM IJIsi PEIICHUs Pa3IMUHbBIX 3a7ad U3 MaTEMaTUKH, CMEKHBIX
MPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHus1 M HEpaBEHCTBA

PemaTs nuHeiHbIE, KBaApAaTHBIC YPaBHEHUS U PAIIMOHAIBHEBIE YPABHEHHUS, CBOIAIINECS K HUM, CHCTEMBI
JIBYX YpaBHEHUH C TBYMS TIEpEMEHHBIMH.

[IpoBoaUTh MpoCTEHIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPABHEHHI, B TOM YHCIIE C IPUMEHEHHEM
rpauYecKuX MpeacTaBiIeHUH (yCTaHABIUBATh, UMEET JIM YPAaBHEHHE WJIM CHCTEMa YPaBHEHUH PEIICHUs, €CIIH
HMEET, TO CKOJIbKO, U ITPOYEE).

[lepexonuTe OT cioBecHOW (POPMYIMPOBKM 3aJauyu K €€ anredpanyeckoil MOJeNlud € IMOMOIIBIO
COCTaBJICHHS YPABHEHHUSI UM CUCTEMBbI ypaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7aud
MTOJIYYEHHBIN pe3yJbTar.

[TprMeHsTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJIsi CPABHEHHUS, OIICHKH, PEIIaTh JIMHEHHbIE HEPABEHCTBA
C OJIHOI MEpPEeMEHHOM M UX CHUCTEMbI, 1aBaTh rpapUuecKyl0 WIUTIOCTPALIMI0O MHOXKECTBA PELICHUI HEPaBEHCTRA,
CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHuMath © HCMIONB30BaTh (PYHKIHOHATbHBIE TOHITHS W SI3bIK (TEPMUHBL, CHMBOJIHYECKUE
0003HaYCHHUSI ), OTIPEEIATH 3HAUCHUE (PYHKITUHU TI0 3HAYCHHIO apTyMEHTa, ONIPEIeIIsATh CBONCTBA (DYHKIIMH T10 €€
rpaduxy.

CTponTh rpadpuKu NEMEHTapHBIX BYHKIMIT BHaa: y = fox , Y = X° , y = x5, y = Ax, y = |X|, onucsIBath
CBOMCTBA YUCIIOBOM (YHKINH 1O e€ rpaduKy.



Yuciaa 1 BBIYUCTICHUSA

CpaBHMBATh U YNOPSA0OYMBATH PALIMOHAIBHBIE U HPPALIUOHAIBHBIC YHCIIA.

BeimonuaTe apudmernyeckue AeUCTBUS C pallMOHAIBHBIME YUCIIAMU, COYETasl YCTHBIC U MHChMCHHBIE
MIPUEMBI, BBITIOIHATH BBIYMCIICHUS C UPPALIUOHAIBHBIMU YUCIIAMM.

Haxoauth 3HaueHUs] CTENEHEH C IEJBIMU MOKa3aTeNIIMU M KOPHEW, BHIYUCISITH 3HAYEHUSI YUCIIOBBIX
BBIPAYKCHHUIA.

OKpyrisTh 1eWCTBUTENIbHBIC YUCIIA, BHITIOIHATH IPUKUJIKY PE3YJIbTaTa BHIYMCICHUHN, OLICHKY YHCIOBBIX
BBIPAYKECHHUIA.

YpaBHeHHsI U HEPABEHCTBA

Pemarp nuHeliHbIe U KBaJpaTHbIC YpaBHEHUsI, YpaBHEHUs, CBOJSIINECS K HUM, IpOCTeiire IpoOHO-
palrOHaIbHBIE YPABHEHUS.

Pemarb cucteMbl IBYX JMHEMHBIX YpaBHEHUU C JIBYMSI IEPEMEHHBIMH U CHUCTEMBI JABYX ypaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBIISIETCS JTMHEHHDBIM.

Pemate TekcTOBBIE 3amauM anreOpaMyecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHUS YpPAaBHEHUS WU
CUCTEMBI IByX YPAaBHEHHH C JBYMs IEPEMEHHBIMU.

IIpoBOANUTH MPOCTENIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux MpeicTaBlIeHuH (yCTaHaBIUBaTh, UMEET JIM ypaBHEHHUE WM CUCTEMa YpaBHEHUM peleH s, eCliu
HMMEET, TO CKOJIbKO, U TIPOYEe).

Pemate nMHeliHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIIEHUE HEPaBEHCTB Ha
YUCJIOBOU NPSIMOM, 3aIIMCHIBAaTh PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemars cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIOYAIOIIME KBaJApaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CUCTEMbl HEPAaBEHCTB HAa YMCJIOBOM IPSIMOMW, 3alMCHIBATH PEIIECHUE C
IIOMOLIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA [IPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUH
Pacno3naBate QyHKIMM W3ydeHHBIX BUIOB. [[0Ka3bIBaTh CXEMAaTUYECKH PACIIOI0KEHNE HA KOOPAMHATHON
TIOCKOCTH TpadukoB GyHKUH BUaa: y = fox, y = fox + b, y = fo x , y = ax® + bx +¢,y =x3, y =Vx,y =[x| B

3aBHCHMOCTH OT 3Ha4eHMI K03((HULIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIINH.

Crpoutb M u300pakaThb CXEMaTHUYECKU TpapUKu KBaJApaTHUUYHBIX (PYHKIMH, ONUCBHIBAaTH CBOWCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3HaBate KBagpaTHUHYIO (GYHKLUIO 10 (opMyse, MPUBOAUTH MPUMEPHI KBAJPAaTHUHBIX (QYHKUUN U3
peasibHOM JKU3HM, (PU3UKH, TEOMETPHH.

YucioBbIe MOCIEI0BATEIBHOCTH H IPOrPeCcCHH
Pacnio3znaBath apudmeTryecKyro 1 reOMETPUUECKYIO TPOrPECCUU IPU Pa3HbIX coco0ax 3adaHus.

BBINONHATE BBIUMCIIEHUS C HUCHOJIb30BaHHEM (OPMYJ N-TO WieHa apu(PMETHUECKOM U reoMeTpHYecKOM
MIPOrpeccuii, CyMMBbI IIEPBBIX N WICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON TIOCKOCTH.

Pematsb 3a1aun, cBsI3aHHBIE C YHCIOBBIMU MOCIEI0BATEILHOCTSIME, B TOM YHUCIIE 33/1a4H U3 PEATbHOM )KU3HU
(c UCTIOIb30BaHUEM KATIBKYIATOPA, HU(PPOBBIX TEXHOIOTUH).

IInanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa reomeTpus B 8-9 kiaccax

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, MOJIb30BAaThCI MX CBOMCTBAMHU IpHU
pEIIeHNN TEOMETPUIECKUX 3a71a4.

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEYroJibHUKA (IIEHTPA MaccC) B PEIICHUH 3a/a4.

Buamere noHsTHEM CpelHEN JIMHWM TPEYrOJIbHUKA W TPAIlClUH, TPUMEHATh UX CBOMCTBA IIPU PELICHUHU
reomerpuueckux 3anad. llomb3oBaThesi Teopemoit aneca W TEOpeMOW O MPONOPLUUOHATIBHBIX OTpPE3KaX,
MPUMEHSTh UX JJISl peICHHS MPAKTUYECKUX 3a/1ad.

[TpumMeHsATH pU3HAKH 1TO100MS TPEYTOIBHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a4.

[Tonmp3oBatbes Teopemoit Iludaropa mist pemieHuss T€OMETPUYECKUX M MpaKTHYeCKUX 3anad. CTpouTh
MAaTCMaTUUYCCKYI0 MOJCIb B IMPAKTHYCCKUX 3aJavdax, CaMOCTOATCIIbHO HOCIAaThb qepTénc U HaxXOoAUThb
COOTBETCTBYIOIINE JAJTUHBI.

B.HaI[eTb MNOHATUAMU CHUHYCA, KOCHMHYCAa M TaHI'CHCA OCTpPOro Yyrjia HOpsAMOYIOJIbHOI'O TpPCYTroOJIbHUKA.
[Tonb30BaTbCs STUMU MOHATUSAMU JJIS1 PELICHUS MPAKTUYECKUX 3a/1a4.



Bbruncnare (pa3iauyHbIME CIIOCOOAMH) TUIONIA/b TPEYrojdbHHKA M IJIOMIATM MHOTOYTOJIBHBIX (UTYp
(monB3ysICh, IIe HE0OXOIUMO, KANbKYIATOpOM). [IpuMEeHATh MOTy4YeHHbIE YMEHHUS B IPAKTUUECKUX 3a7a4ax.

Brnaners NOHATHUSAMYU BOMCAHHOTO U [IEHTPAIBHOT'O YTJIa, UCIIOIB30BaTh TEOPEMBI O BIUCAHHBIX yriax, yriax
MEXy XOpJIaMH (CEeKYIIMMH) U YIiie MEX/y KacaTelIbHOW U XOPAOH MPH PEIICHUH T€OMETPHUECKUX 3a/1ad.

Brnasers noHATHEM ONMUCAHHOTO YETHIPEXYTOIbHUKA, IPUMEHSTH CBOICTBA OMMCAHHOTO YETHIPEX YT OJIbHUKA
IIPU PEUICHUH 33/1a4.

[TpuMeHsTh MOTy4YeHHbIC 3HAHHS HA MPAKTHKE - CTPOUTh MAaTeMaTHYeCKUEe MOJEIH Ui 3a7ad pealbHON
KU3HHU U TIPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHHS C IPUMEHEHUEM TMOA00US U TPUTOHOMETPHH (TIOJIB3YACH,
7€ HEOOXO0IUMO, KATBKYJISITOPOM).

3HaTh TPUTOHOMETPUYECKUE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOIIBIO PA3JIMYHbIC IIEMEHTHI
MPSIMOYTOJIBHOTO TPEYrojibHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYroJbHUKOB»). HaxomuTe (C MOMOIIBIO
KaJIbKYJISTOPA) JUTMHBI U YTIIBI JUI HETaOJIMYHBIX 3HAYECHUH.

[Tonb3oBaTbes hopMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM ISl HAXOXKICHUS
COOTHOILECHUH MEX]Ty TPUTOHOMETPUYECKIMHU BEIIUYHMHAMHU.

Hcnonp30BaTh TEOPEMbI CHHYCOB UM KOCHHYCOB JJIsSi HAXOXJACHUS PA3IMUHBIX AJIEMEHTOB TPEYroJIbHHUKA
(«pemieHne TpeYroIbHUKOBY), IPUMEHSATh UX IIPU PEIICHUU TeOMETPHUYECKIX 3a1a4.

Brnagerp mnoHsATHAMH TpeoOpa3oBaHUS TMOJOOUS, COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX (uryp.
[Tonmp30BaTbesl CBOMCTBAMH IMOA00WS MPOM3BOJIBHBIX (PUTYp, YMETh BBIUYUCIATH JJIMHBI U HAXOAWUTH YIIIBI Y
nono6ubix ¢uryp. IlpuMeHars cBoiicTBa momoOus B MPAKTUYECKUX 3a/adaX. YMETb HPUBOIUTH MPHUMEPHI
oI0OHBIX (PUTYDP B OKPY’KAIOILIEM MHUDE.

[Tonb30BaThCs TEOPEMaMU O IPOU3BEIEHUU OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIIUX, O KBAApaTe
KacaTeJIbHOM.

[Tonb30BaThCs BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUIN U PUZUUYECKUI CMBICIT, IPUMEHSTh UX B PEIICHUU
reOMETPHUECKUX U (PU3NUECKUX 3a/1a4. [[puMeHSTh CKalIpHOe MPOU3BeIeHNE BEKTOPOB JUIsl HAXOXKICHHS TUH
U YIJIOB.

[Tonmp30BaThcsi METOAOM KOOPAMHAT Ha IIOCKOCTH, TPUMEHSTH €r0 B PEIICHHH T€OMETPHUYECKUX U
MPAKTUYECKHX 3a/1a4.

Brnaners MOHSATHSAMH TPaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH, IUTMHBI YT OKPYXHOCTH U
paZiaHHO# Mephl yriia, YMETh BBIUMCIATH IUIOMAAL Kpyra U ero 4acteid. [IpuMeHsTh moay4eHHbIE YMEHUS B
MPAaKTUYECKHX 3a/1a4ax.

HaxoauTe ocu (WM EHTPbI) CUMMETpUH (pUTYp, TPUMEHSATH IBUKEHUS IIJIOCKOCTH B IMPOCTEHIIINX CITydasX.

[IpuMeHsTh TOTYYCHHBIC 3HAHUS HA MPAKTUKE - CTPOUTh MaTeMaTHUECKHUE MOJIENN JUIS 3a/1a4 PealbHOM
KHU3HU U TPOBOJUTH COOTBETCTBYIOIIUE BBIUMCIEHUS C NPUMEHEHUEM NOJ00MS W TPUTOHOMETPUUYECKUX
GyHKIUH (10JIb3YACh, T1Ie HEOOXOAUMO, KaIbKYISITOPOM).
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