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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCSI OJHUM M3 OINOPHBIX KYypCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00y4arommumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeArnojiaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1esTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COICPKATEIbHO-METOANYECKHUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYTUMHU €ro JuHusMdU. B Xonae u3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne auHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsi TOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCIEe HAa yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JMHUN — « AJreOpandecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpazoBaHusi y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT pPallMOHAIbHBIX
BBIpaXEHUIN. Aredpa JAEMOHCTpUPYET 3HAUCHHE MAaTEMaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJENCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanbHOTO MUpa. B 3amaun o0yuenus anredpe BXOAAT TaKKe JabHEHNIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJE U
oOmecTBe. M3yueHne maTepualia ciocoOCTBYET pa3BUTHIO y 00YHaIOIIUXCSl YMEHUS
UCTIONB30BaTh pa3jMYHbIe BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo ywyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercs Y4eOHBIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Heaemnro0), B 8 kinacce — 102 gaca (3 yaca B Hefemr0), B 9 Kiacce
— 102 gaca (3 Jaca B HefIeINIO).

['eomeTpus Kak OAMH W3 OCHOBHBIX pAa3/eNOB IIKOJIbHOM MaTeMAaTHKH,
UMEIOIINIA CBOEH IEbI0 00ECTIeUnTh M3YYeHUE CBOMCTB M pa3MepoB PUTyp, UX
OTHOIIEHWH © B3aUMHOE DACIOJIOKEHHE, OMUPAECTCI Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHUs TeOMETpHH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIUKUCA YYUTCS IPOBOAUTD
J0Ka3aTeNbHbIE PACCYK/ICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUSHHUs, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCyXIeHHs «OT TPOTHBHOTO», OTIUYATh CBOWCTBA OT IIPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.



Btopoil 1nenpt0 H3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUU KaK MATEMAaTHUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AODKEH HayYUThCS
OTIPEECTUTh TEOMETPUUECKYIO (UTYpPY, ONMUCATh CIOBAMH JAHHBIN YEPTEXK WIH
PUCYHOK, HATH IJIOLAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUINHY
ONTOBOJIOKOHHOTO KaOeis win Tpedyemble pa3Mephbl rapaxa JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUA B U3YYEHUH T'€OMETPUHU.
[Ipu pemeHnn 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIUNCS YYHUTCS CTPOUTh
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKU3HEHHBIX CHUTyallMd, TPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH YUEOHBIMU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKE. OTH CBSI3M Haubojee SIpPKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckne cooTHomeHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VY4eOHblii kypc «l'eomeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pPa3/eibl
conepxkanus: «l'eomerpuueckue Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHl Ha  IJIOCKOCTH,
«Bektops», «JIBmkenus miockoctiy, «IIpeodpazoBanus mo100us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA

7 KITIACC (Aareopa)

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  pAallMOHANBHBIX — 4Ynced. Apudmernyeckue JEHCTBUS ¢
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIEeICHUs, 3aUCh 00NbIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PAa3JIO)KEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAKEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX CIaraeMbIX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOrowIieHa. CioXeHue, BhIYUTaHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MnpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMsS II€peMEHHBbIMU. PermeHue cucreM ypaBHEHUMU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.



DOyHKIMHA

Koopaunara Touku Ha npsimoid. YUncnoBble IPOMEXYTKH. PaccTosiHue Mexny
JBYMsI TOYKaMU KOOPJAMHATHOM MPSIMOM.

[TpsimoyronbHas cucrema xkoopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOUYKH Ha KOOPJIMHATHON MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CaoiictBa pyukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gyskuuu y = |X|.
['padmyeckoe pelieHne JIMHEHHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC (Aareopa)

Yucia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOei.
ParnmonanbeHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas muHTEpnperaurs ypaBHEHUN C IByMsl IEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUU C JABYMs I€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEHHBIX YPABHEHUH C IByMs [I€PEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuu. OOIaCTh ONpEACNICHNs U MHOKECTBO 3HAUCHUI (PYHKIUU.
CrnocoObl 3aanust QyHKIIMIA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



OyHKIUY, OMHUCHIBAIOIINE TNPSIMYI0 H OOpaTHYI MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC (Aureopa)

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, ACUCTBUTEIbHBIC YHCTIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKly MHOXKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPAMOMU.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEeHUE. PemieHne ypaBHEHUH, CBOASAIIUXCS K JINHEMHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U MX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckass wHTEpHperanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'paduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.

7 KJIACC (I'eomeTtpusi)

HauvanbHble noHsaTus reometpun. Touka, npsimas, OTPE30K, Jy4d. YTrosu. Busaesl
yrioB. BeprukanbHble M CMeXHbIE yIUuIbl. buccexkrpuca yria. JlomaHas,
MHOTOYroJibHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CummMmetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPUU B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IOMOIIBIO LHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBOICTBA M IPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BnenrHue yriel TpeyroyjbHUKA.

[IpssMOyTONIbHBIA ~ TpPeyroiabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEyTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€e. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJIBHUK C yTIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroiabHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccexkrpuca yrina W CEepeaWHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3amMHOe
pacIonoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas U cexkymas K OKPYKHOCTH.
OKpy>XHOCTb, BIHCAaHHAs B Yyroi. BnucaHHas W onucaHHas OKPYKHOCTU
TPEYTOJIbHHUKA.

8 KIIACC (I'eomeTpusi)

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllyyad THapajuieorpaMMoB (TIPSAMOYTOJBHUK, pOMO, KBaapaT), UX NpPHU3HAKU U
cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBAa U NPU3HAKH.
[IpssMoyroJsibHas Tpaneuus.



Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYTroJIbHUKA U Tparneunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyronpbHUKOB, KodpduueHnt mnomodus. IlpusHaku momoous
TPEyroabHUKOB. [[puMeHeHune nogo0us npu peuieHuy NPakKTUYECKUX 3a7ad.

CpoiicTBa miomajael reomerpuueckux ¢uryp. P@opMynbl A IUIOLMIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeh
oI0OHBIX (QUTyp.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema I[ludaropa. Ilpumenenune teopemsl [ludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOr0 yTJia MPSAMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrircanHble 1 NEHTPAJIBHBIE YIJIbI, YTOJI MEXKIAY KaCATEIbHOU U XOPIOU. Y TJIbI
MEXIY XOpAaMHM U CEKylIMMH. BrIiMcaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxeHue AByX okpykHocTe. Kacanue okpyxHocrten. OOuiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC (I'eomeTpusn)

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrtop, mnumHa  (MOIyJnb)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAIMIPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMi HajJ BekTopaMu. Pa3zjoxkeHue BeKTopa M0 JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbI KOOPJIUHATHI HA TNIOCKOCTH. Y PAaBHEHHUS IPAMOM U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEH M MpsMbIX. MeToa KOOpAWMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpy)HOCTU. ['pagycHas U paguaHHast
Mepa yriia, BBIUMCICHHE MJIMH Jyr OKpyxkHocted. [lmomans kpyra, cekropa,
CErMEHTA.



JIBWKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpuUu Guryp (siemMeHTapHbIe
npeactasienus). [lapamnensHblii mepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTH4YECKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaady
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccrOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOpPOM U
OCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/Jau, PELICHUM, pacCyX JCHHUH, YMEHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeIoBEYECKOi
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
IIO3HAHNSA MHpPA, OBJIAJICHUEM IIPOCTEUIIMMH HABBIKAMHM MCCIIEOBATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:



TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOr0  o0pa3a JKU3HU  (30POBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHH U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUM JJIs1 pelieHus 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/ibl, TIIAHUPOBAHMSI IOCTYIKOB M OIEHKH
MX BO3MOXHBIX MOCIIEICTBUI JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUs;

8) aganTanusi K U3MEHSIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUThCA Yy JAPYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOM JESTEIHHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS
ba3oBble jornueckune geiicTBUs:

e BBISBIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWsSI, KPUTCPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHbIE U oOIIue,
YCJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTax, AAHHBIX, HAOIMIOJEHUSAX M YTBEPKICHUSX,
npeajiaraTh KpUTEPUU JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), MPOBOJAWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHuss y4eOHOM 3amaud (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOMpATh HambOIee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOLIUME MPOTHUBOpPEYHUE, MpodieMy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE MO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTEMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUMHU, IaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod U ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPHUSM, MPEUI0KEHHBIM
yuuTesneM Uin chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U TeJISIMH OOIIIeHUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, /laBaTh MOSCHEHUS MO XOJYy pPelIeHUs
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTarT;

B X0/ 00CYKJIEHUsI 3a]1aBaTh BOIPOCHI O CYILIECTBY O0CYX IaeMON TEMBbI,
POOJIEMBI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK



pPELIEHHUs], COIMOCTABIATh CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JUaiora, oOHapy>KUBaTh Pa3IMuU€ U CXOACTBO MO3UIUH, B
KOppeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJICTOBaHMSI, POEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
C Y4€TOM 3aja4 MPE3eHTALNHU U OCOOCHHOCTEN ayIUTOPHH;

e TMOHHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHON Y HHIUBUIYAJIBHOM
paboTHI NPU PENICHUN YUEOHBIX MaTEeMaTHYECKUX 3a/aY;

e TIPUHUMATH LIETb COBMECTHOM NIE€ATENbHOCTH, INIAHUPOBATh OPraHU3aLNIO
COBMECTHOM paloThl, pacupenessiTb BHUABI padOT, JOroBapuBaThCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyYaCTBOBaTh B TPYMNIOBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIE IUTYPMBI U JIPYTUE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHHMPOBAaTH CBOM JECHCTBUSA C JAPYTMMH YICHAMH KOMAHJBI,
OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3aJadd (MM €ro
4acTh), BBIOUpATh CHOCOO pPEIICHHUS ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, DMOIMOHAJIBLHbIN HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTara
penIeHnss MaTeMaTUYECKOH 3a1a4H;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD IPU PELICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIEHMBATH COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABJICHHOM €N U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKEHHSI WU HEIOCTHKEHHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

MHNPEJIMETHBIE PE3YJIBTATBI
K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:
Yuciia ¥ BBIYUCTICHUSA
BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEHUCTBUS C PallMOHATIbHBIMU YUCIAMU.



HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMU, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU.

[lepexonuTh OT onHOM (HOPMBI 3aUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JECATHUYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATh PALIMOHAIIBHBIEC YNCIA.

OKpyrasTh YKCIIa.

BBINONHATE NPUKHUIKY U OLEHKY PE3yJIbTaTa BBIYUCICHUM, OLIECHKY 3HAYCHHUU
YUCJIOBBIX BBIPAKECHHU. BBINOIHATE AEUCTBHS CO CTENEHSMH C HATYpPaJbHBIMU
IIOKA3aTEIIIMM.

[IpuMeHATh MPU3HAKH JEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJIBbHBIX
quced.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBICE C OTHOILICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIWYMH, [POLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb30BaTh anredpandecKyro TEPMUHOIOTUIO U CUMBOJIMKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHMS YUeOHOTO MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH IPUBEACHUEM
MOJOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYICHA HAa MHOIOWIEH M MHOIO4WICHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNITUPOBKHU CIAraeMbIX, IPUMEHEHUS
(bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NMPUMEHSS MHpaBHIIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.



[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIONIMXCS PEHICHUEM JMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON MJIIOCKOCTH Ipa UK TMHEHHOTO YpaBHEHUS C IBYMSI
MIEPEMEHHBIMH, MTOJIB3YAICh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocTaBnsiTh M peliaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341441 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N306paxkath Ha KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, HMHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (GYHKIUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
IIPOU3BOJAUTENIBHOCTD, BpeMSs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMKU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJICKATh U UHTEPIIPETUPOBATH HH(POPMAITUIO U3 TPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUS], OKPYTJIEHUS U BBIYUCIECHUN, U300pa)kaTh JACHCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[IpumensaTe moHsTHE apuUMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIHTH
KBaJIpaTHbIE KOPHH, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKCHUM, COJEPXKAIIUX KBAJpPATHBIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npobeii u crenieHeit uucia 10.

Asre0panyecKue BbIPpAKEHUA

[IpyMEHATH, TOHSITHE CTENEHU C IeJNbIM IOKa3aTeJIeM, BBIMOJHATh
npeoOpa30oBaHus BbIPAXKEHUH, COJEPIKAIIMX CTEIEHH C LIEJIbIM MOKa3aTesIeM.

BbINONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAllMOHATBHBIX BRIPAXKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJl MHOTOUJICHAMH U aare0pandecKuMu ApoOsSIMU.



PacknanpiBaTh KBaJpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeoOpa3oBaHMs BEIPAKEHUN I pEeICHUS PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nvHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM yYpaBHEHUM, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUeCKuX MpPeCTaBIeHNH (YCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHCHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anreOpanveckoin
MOJEIN C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTar.

[IpuMeHsTh CBOMCTBA YUCTOBBIX HEPABEHCTB /ISl CPABHEHU S, OLICHKHU, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rpaduyECKyIO
WJUTFOCTPALII0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ UCHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, ONpPeAeNIATh CBOWCTBA (PYHKIIUU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, oIHCBIBATb CBOICTBA YHCIOBOI (GYHKINHA
no e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuate apudmeTndeckue 1elCTBUS C palluOHAILHBIMUA YUCIIaMU, COUeTast
YCTHBIE W MHUChbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UppallMOHATbLHBIMU
YUCIIAMH.

Haxoauts 3HaUu€HUS CTENEHEN C LEJIBIMU [T0KA3aTEIIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.

OKpyrJIsSITh  IEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHElHbIE ¥ KBaJpaTHbIE YPABHEHHUS], YPABHEHHUS], CBOJIAIIIUECS K HUM,
npocrenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pewmlate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.



Pemiarh TekcTOBbIE 3aauu  aJreOpamdeckuM CrHoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMS WA CUCTEMBI IByX YPABHEHUH C ABYMS ITEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHCHWM, B
TOM YHCJIE C IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUM PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, HM300paKaTh
pelIeHre HEPaBEHCTB HAa YMCJIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaapaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBath (PyHKIMM U3Y4EHHBIX BHJIOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKIUi Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX IpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
cnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIACHHUS C UCHOJb30BaHUMEM (opMysnl N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEILHOCTSIMUA, B TOM
qHCclie 337aui U3 pealbHON JKU3HU (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBIX
TEXHOJIOTHUH).

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS TIPOI'PAMMBI
YUYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HCIOJB30BAaHUIO 3THX
JOCTHMKEHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pean3alii €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 00CYX/IEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM BaXHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HU IS YCNEIHON NpodecCHOHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PELIECHUH, PACCYXKICHUN, YMEHHIO BHUJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeIoBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKOW KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEOBATEIbCKON
NesTEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TNPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATUH W OTIbIXa, peEryJsdpHas (Qundeckas



aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/Ibl, TIIAHUPOBAHMSI IOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) ajanTanus K U3MEHAIIMMCSH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETECHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA IPYTUX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PCEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYIHpOBaAThH
OTpEeICHUS  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MpHU3HAK
Kiaccu(ukany, OCHOBaHUA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTEMaTUYECKUE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeurss B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPXKICHHSIX,
npejyiaraTh KpUTEPUH JIJIsl BBISIBICHUST 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA,

e J€NaTh BBIBOJABI C WCIOJb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;



pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (IIpSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTEMaTHUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTAlMI0, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHuss y4eOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pELICHUs, BBIOMpATh HauboJee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

UCITIOJIB30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(GbopMyIMpOBaTh BOIPOCHl, (PUKCHPYIOLIUME MPOTUBOpEUHE, MpoOIeEMYy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;
CaMOCTOSITENILHO (POPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
NPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3MPOBAaTh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJIsl peUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMHu, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETISIMU OOIIEeHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHHS MO XOAY PELICHUS
3aJja4l, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yJIbTaT;

B X0Jie 00CYKJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJIEHHbIE HA MOMCK
pELIEeHNUs, CONIOCTABIIATH CBOM CYKIEHUS C CYKICHUSIMU JPYTUX yYaCTHUKOB



uanora, oOHapy)XMBaTh pa3jMude M CXOJCTBO MO3UIMH, B KOPPEKTHOMH
dbopme hopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

e TIPEICTABJIATH PE3YJIbTATHI PEIICHUS 33]a4H, YKCIIEPUMEHTA, HCCIICT0BaHN,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpPMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUNA U OCOOEHHOCTEH ayIUTOPHUH;

e TIOHMMATH M MCIOJH30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHANBUIYATbHON
paboTHI TTPH PENICHNN YYCOHBIX MaTEMaTHIECKHX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOW IEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIUIO
COBMECTHOW pabOThI, pacrpencisaTb BUIbI pPabOT, JOTrOBApUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI 1 IPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JCUCTBHS C JPYTMMHU WICHAMH KOMAaH/IBI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJISATh IJIaH, aJIFOPUTM PELIEHUs 3aJauu (UM €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHHUS C YYETOM HMMEIOUIUXCS PECypCcOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoLIecca U pe3yJibTaTa
peILIeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCHUTbH KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH ITOCTABICHHOMN LIENH U
YCIIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHOXKCHHUS WIM HEIOCTHKEHUS UENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 kJjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:



Pacrio3HaBaTh UW3y4yeHHbIE TE€OMETpUYECKHE (UTypbl, OMNpPENesaTh UX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEPTEXKHU MO YCIOBUIO 3a7a4u. MI3MEpATh TMHENHBIE U YTIOBbIE BETMYUHBI. PemaTh
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Hlenate rpyOyl0 OILIGHKY JIMHEHHBIX M YTJIOBBIX BEJIWYUH MPEIMETOB B
peadbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
O0OBEKTOB IO MOPSAJIKY BETUUHHBI.

CTpoHTh UEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIHMAHBL, IPOBEAEHHOMN K TUIIOTEHY3€ MIPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIECHUN I'€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTb MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITIOMOIIBK) PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aumn Ha Ki1eT4yaToi Oymare.

[TpoBOAUTH BBIYUCIIEHUS U HAXOAUTD YNCIIOBBIE U OyKBEHHBIEC 3HAUECHUS YTJIOB
B I€OMETPUYECKUX 3aJa4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECEUCHHH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyLIeH. Pemars npakTudeckue 3a1a4ud Ha HAXOXKIAEHUE
YTJIOB.

Biianerp NOHATHEM T€OMETPUYECKOIO MeECTa TOYEK. YMETh OIPEIeIsATh
OMCCEKTPUCY yIila U CepPEeIUHHBINA MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUUECKHE
MeCTa TOYEK.

@opMyIUpPOBATh OMNPEAECIEHU OKPYKHOCTH M Kpyra, XOpJbl U OUaMeTpa
OKPYKHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU
peleHny 3aaad.

Biianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIANHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHON TOYKE.

Biranerp noHATHEM KacaTesJbHOM K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIEHINKYJIAPHOCTH KAacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHUS.

[Tonp30BaThCAd NPOCTEUIINMHU TEOMETPUYECKUMHU HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICIL.



[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHENKHU.

K koHny oOyueHus B 8 kuacce 0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUU T€OMETPUYECKUX 3a4au.

[TpuMeHATH CBOMCTBA TOUKHM NEPECEUEHMs MEIUAaH TPEyroyibHHKa (LEHTpa
Macc) B PELICHUH 3a/1ay.

BianeTes noHsATHEM CpeHEN TMHUY TPEYTOJIbHUKA U TPAMIELIMH, TPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon @aneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh MX Uil PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBatbess Teopemoil [ludaropa nans pelieHuss TEOMETPUYECKUX U
IIpaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnanets DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
PSIMOYTOJIBHOTO TpeyrojabHuKa. [101b30BaThCA 3TUMHU MOHATUSMU JJIs1 pPELUEHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX ~ GUryp (MOAb3ysCh, TI€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOoy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHCAHHOTO W UEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEKYIIUMU) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) AJIUHBI
Y YIJIBI 1Sl HETAOIMYHBIX 3HAYEHUH.



[Tonb30Batbes (popMynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJIECTBOM Il HAXOXJIECHUS COOTHOIIEHUH MEXAY TPUTOHOMETPHUUECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISl HAXOXKJICHHS Pa3IMuHbIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIIeHHE TPEeYroJbHUKOBY), MPUMEHATh HUX MpHU
pELICHNN T€OMETPUUYECKUX 3a/1a4.

Brnanets nonsTusMU npeodpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MS TPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIIbl Y MOM0OHBIX (uryp. Ilpumensars
CBOMCTBa TOA00MA B TMPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH TMPUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O NMPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUI
CMBICJ, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPJIMHAT Ha IJIOCKOCTH, IPUMEHATD €T0 B PELIEHUN
T€OMETPUUECKUX U MPAKTUIECKUX 33]a4.

Bnagers MOHATHUSAMU TPaBUILHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paHMaHHON Mepbl yIjla, yMETh BBIUMCIATH IUIOLIA/lb
Kpyra u ero yactei. [I[puMeHsTh mojiydeHHble YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM UEHTPHI) CUMMETpUM (UTYyp, TPHUMEHSTh JBHIKECHHUS
TUTOCKOCTH B MIPOCTEUIITNX CIyJasiX.

[TpuMeHsTh MONydYeHHBbIE 3HAHUSA HA TMPAKTUKE — CTPOUTH MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IMOA00OMs U TPUTOHOMETPUUYECKUX (QYHKIHUHM (IOJIb3ysCh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATUYECKOE IVIAHUPOBAHUE
7 KJIACC (Aare6pa)

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bubmuoreka [{OK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC (Aureopa)

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaXKeHUsI. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 TosToperme 1 0bobmenne 6 L https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME



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

9 KJIACC (Auareopa)

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHUYECKOE IINIAHUPOBAHUE
7 KJIACC (I'eomeTtpusi)

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 TpeyrombHiicn 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 14 1 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHi https://m.edso00.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIIACC (I'eomeTpus)

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTONBHAKA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

9 KJIACC (I'eomeTpus)

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 2 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6 0

I[MTPOT'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreGpa, 8 kiacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkos K.U. u
APYTHE,

non peaakuueit TemsikoBckoro C.A., AkiinoHepHoe o01iectBo «M3naTenbcTBo
«IIpocBenienue»

» Anre6pa, 9 kmacc/ Makapsrues F0.H., Munmiok H.I'., Hemxos K.U. u
Apyrue,

AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenue»

* Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yueOHUK, 7 Ki1acc/
Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pe.
TensikoBckoro C.A., AkinoHepHoe o0uiectTBo «M3aaTenbcTBO
«IIpocBenienue»

e [‘ecomerpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkunoHepHoe oomectBo «M3natensctBo «IIpocBenienne»

METOJUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
I'eomeTpust: 7-i kace: IuaaKTHISCKHE MaTepHUaibl: yaeOHoe mocodue/ b.I'.

3uB, B. M. Meiinep.- 29-e u3n., crep. - MockBa: mpocsenienne, 2022.-125,¢
Hunaktuyeckue marepuansl o anredpe JI.M.3BaBuy, JI.B.Ky3HenoBa,
C.b.CyBopoBa, 7 kiacc

Hunaktuyeckue Marepuanisl o anredpe B.1.2Koxos, FO.H.Maxkapsiues,
H.I' Munmgroxk, 8 kiacc.

Junaktuaeckue matepuansl 1o anredope KO0.H.Makapsiues, H.I'. MuHniok,

JI.M.Kopoteona, 9 knacc

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41al2c

https://m.edsoo.ru/7f41al2c
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