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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHUs TEOMETPUM HAa YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHuss «OT MPOTHUBHOTO», OTAMYaTh CBOWCTBA OT IMPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiics AOKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAsl, BBIYMCIHUTENIbHAS JTUHUS B U3YUYEHUH T'€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMU
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUIECKUX (PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHOWEHU», «Meron koopauHat»y Hu «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl ~KOOpPAMHATHl Ha  IJIOCKOCTH,
«Bekrtopsy, «JIBmkenus miaockocTuy, «lIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleNt0), B 9 kiiacce
— 68 4JacoB (2 yaca B Henento). B cooTBeTCTBUM € y4e€OHBIM IIAHOM, YYEOHBIM
KaJIeHJapHbIM rpadukoM, pacircanrem ypokoB MBOY «lllkona Ne 113» na 2025-
2026 y4eOHbIi TOJ pabouyI0 MporpaMMy HEOOXOIUMO PEeai30BaTh:

®3a 69 yueOHbIX yacoB B 9a, 90, 9B kiaccax.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbI IPUBEICHUS.

Pemenue TpeyroiabHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 3aJa4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 mnpoOM3BEACHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeJIbHOM.

Bekrop, amumHa  (MOAysib)  BEKTOpA,  COHANpAaBICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOXKHO HATIPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONepalMyd HajJ BeEKTOpaMu. PasmokeHne BekTopa MO JABYM
HEKOJTMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkansipHOE MpOM3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJIEHUS IJIUH U YTJIOB.

JlekapTOBbI KOOPJIMHATHI Ha IJIOCKOCTU. Y paBHEHUS IPSIMON M OKPY>KHOCTH B
KOOpAMHATAX, TEPECEYCHNE OKPYKHOCTEH M MPAMBIX. MeTon KOOpAMHAT U €ro
pPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJIBHUKU. [{n1Ha OKpykHOCTH. I'panycHas u paguaHHas
Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocteil. [lnmomaabs kpyra, cekropa,
CErMEHTA.

JIBWKeHHSI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu GUryp (djaemMeHTapHbIC
npexacrasienus). [lapamnensHbiil nepenoc. IloBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHyeckoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUsI U )KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUA W 3HAYMMOCTH JJIA PA3BUTHS LUBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTranme, GopMHpPOBAHHE KYJIbTYPbI 30POBbS H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(PIICKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCJIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TIOHSTHUS, TUTIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITH M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpMyIHpOBaTH U  MPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBEISIBIIATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIFHO HECJIOXKHBIC OKa3aTeIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoNee MNOAXOMAIMMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (HOopMHpPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIEHUST M BBIBOJBI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
uanora, OOHApPYXXKWUBATh Pa3IU4Me W CXOJCTBO MO3WIIUNA, B KOPPEKTHOM
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHMMATh U UCIOJIb30BaTh NPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHOMN
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO PEIICHHsS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHus B 9 kuacce oOydaroIIMHCA MOJYYUT CIETYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIBI 111 HETAOIMYHBIX 3HAYCHU.

[Tonp30BaTbes popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOKJICHUS Pa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEUICHHE TPEYroJbHUKOBY»), MPUMEHATh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

BnageTs noHATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCs CBOMCTBaMH MOAOOMSA MPOHU3BOIBHBIX (UTYP,
YMEThb BBIYUCIATH JUIMHBI U HaXOAWThb YIJbl y NOJ0OHBIX ¢uryp. Ilpumensars
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3a7adax. YMETb HPUBOJIUTH IPUMEPHI
NOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamH, MOHUMAaTh MX T€OMETPUUYECKUA U (DU3MUECKU
CMBICJI, MPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonbp30BaTHCA METOIOM KOOPAUHAT Ha MIIOCKOCTH, MPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Branete NMOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM UEHTPBI) CUMMETPUH (PUTYp, TPUMEHATH ABUKEHUS
IUIOCKOCTH B IPOCTEUIINX CITydasix.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAe
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9a,6, 8 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. PellieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodbus. Merpuyeckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIIIOCKOCTH 9 1 bubmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. J[THA
5 0119 HOCTH U TIO yal; b Kpyra 8 9 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
0 JlpmiKeHis WIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
5 [ToBTOpenue, 0600MIIEHNE, 7 2 but6mmorexa [IOK
cUcTeMaTu3alus 3HaHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 69 6 0
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HOYPOYHOE INIVIAHUPOBAHUE

9a, 6, B KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Onpenenenue
1 TPUTOHOMETPHUECKUX (DYHKIUN 1 02.09 bubmorexa HOK
P P YHIER ' https://m.edsoo.ru/8a1424bc
yriaos ot 0° 1o 180°
bubnuoreka [{OK
03.09
2 DopMyJTbI IPHBEACHHA . https://m.edsoo.ru/8al424bc
bubnuoreka [{OK
09.09
3 Teopema KocHHycon . https://m.edso0.ru/8a14336¢
bu6mmoteka IIOK
4 T 1 10.09
copeMa KoCHHYycoB https://m.edso0.ru/8a14336¢
bubmmoreka IIOK
T 1 16.09
> copeMa KoCHHYycoB https://m.edsoo.ru/8a142d5e
bubmmoteka IIOK
17.09
6 Teopewa crirycos ! https://m.edsoo.ru/8al42e8a
but6mmoreka [IOK
23.09
! Teopema curycon . https://m.edsoo.ru/8al42e8a
bubnmorexa LIOK
24.09
8 Teopema curycon . https://m.edsoo.ru/8al42e8a
9 Haxoxnenue mivH cTOpoH U 1 30.09 bubnuotexa [JOK
BEJINYKH YITIOB TPEYTOJIbHUKOB ' https://m.edsoo.ru/8a1430b0
10 Pemienue TpeyrosibHUKOB 1 01.10 bubmorexa [IOK

https://m.edso0.ru/8al42ac0
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bubnunoreka LIOK

= Peluierie TpeyrobHHKoB 07.10 https://m.edsoo.ru/8al42ac0
bu6nuoreka [IOK
12 Peuuerne Tpeyronbiikon 08.10 https://m.edsoo.ru/8al42ac0
bub6nmoreka [IOK

13 Peluieriie TpeyrobHiKon 1410 https://m.edsoo.ru/8al42ac0

14 [IpakTyeckoe MpUMEHEHUE TEOPEM 15.10 bubnnorexa [JOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTueckoe NpUMEHEHUE TEOPEM 51.10 Bbu6mmoteka [JOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c

16 KonTponbhas padota no teme 22.10 bubnuorexa [IOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
[TonsTHEe 0 MpeoObpa3zoBaHUU bubnmnorexa [JOK

17 05.11
Mog00us https://m.edsoo.ru/8al43ab0

18 COOTBETCTBEHHBIE DJIEMEHTHI 1111 bubmuoreka [IOK
oJI0OHBIX pUryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIC DJIEMEHTHI 111 bubnuoreka [{OK
o100HBIX (pUryp https://m.edsoo.ru/8al143de4
Teopema o mpon3BeIeHUN OTPE3KOB

20 XOp/, TEOpEMA O MPOU3BEICHUU 1811 bubmmoreka [JOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edso0.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIEHUN OTPE3KOB

21 XOp/, TEOpEMA O MPOU3BEICHUU 1911 bubmmnoreka [JOK
OTPE3KOB CEKYILIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU

29 Teopema 0 IpOU3BENECHUU OTPEZKOB 25 11 bubmuoreka [IOK

XOp/I, TeOpeMa O MPOU3BEACHUN

https://m.edsoo.ru/8al442da
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OTPEC3KOB CCKYIIHX, TCOPEMA O
KBaaparte KacaTeJIbHOM

IIpuMeHeHne TeopeM B peleHun

bub6numoreka [IOK

23 reOMETPUYECKUX 313 26.11 https://m.eds00.ru/8a143f06

24 [IpuMeHeHne TeopeM B pelIeHUN 02.12 bubmmoreka [JOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8al443fc

o5 [IpumeneHue TeopeM B peLICHUH 03.12 Bu6moteka [JOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8a144578
KonTponbhas padota no teme

26 "ITpeoOpa3oBanue mMogoousI. 09.12 bubnuoreka [IOK
Mertpuueckrne COOTHOUIEHHUS B https://m.edsoo.ru/8a1447a8
OKpYyxHOCTH"
Onpenenenne BEKTOPOB.

27 Ou3nYecKuil U reoMeTpUYECKuit 10.12 bubmorexa HOK

https://m.edso0.ru/8a144960

CMBICJI BEKTOPOB

28 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, 16.12 bubmuoreka [IOK
YMHOKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c

29 CrnosxeHue ¥ BEIUUTAHUE BEKTOPOB, 17.12 bubmuoreka [IOK
YMHOKE€HHE BEKTOpPA Ha YHUCIIO https://m.edso0.ru/8a144d52

30 CrnoxeHue ¥ BEIUUTAHUE BEKTOPOB, 53.12 bubnmnoreka [JOK
YMHOKEHHE BEKTOPA HA YUCITO https://m.edso0.ru/8a144d52

31 Pasnoxxenue BekTopa 1o 1ByM 24.12 bubmuoreka [JOK
HEKOJUIMHEAPHBIM BEKTOPaM https://m.edsoo.ru/8a144d52

but6mmoreka [IOK

32 Kooputatst bekropa 30-12 https://m.edsoo.ru/8al44fbe
CxansapHoe Npou3BeICHNUE

33 BEKTOPOB, €r0 MPUMEHEHUE IS 13.01 bubmorexa I[JOK

HaxXO0XJACHUA AJIMH U YI'JIOB

https://m.edsoo.ru/8a14539c
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CkansipHO€ IpOU3BEIEHUE

bubnunorexa LIOK
34 14.01
BCICIOPOB, CTO TPHMEHCHHE U https://m.eds00.ru/8a14550e
HAXO0XACHUS JUIMH U YIJIOB
Pemenue 3a1a4 ¢ moMoIIbIo bubmuorexa [JOK
35 20.01
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3aga4 ¢ moMoIIpbIO 21.01 bubmuorexa [IOK
BEKTOPOB ' https://m.edsoo.ru/8a1458c4
[IpuMeHeHne BEKTOPOB J1st bubmmoreka [JOK
37 27.01
perieHus 3a1a4d GU3NKU https://m.edso0.ru/8a1458c4
38 KonTponbhas padota no teme 58.01 bubnuoreka [IOK
"Bekropsr" ' https://m.eds00.ru/8a145b08
JlexkapToBbI KOOPJAUHATHI TOYEK HA bubnnorexa [JOK
39 03.02
IIJIOCKOCTH https://m.edsoo.ru/8a145b08
bubmmoteka IIOK
40 i 04.02
¥ paBHeitie MpsMoi https://m.edsoo.ru/8a145c48
bu6nmorexa LIOK
41 i 10.02
¥ paBHeitie MpsMoi https://m.edsoo.ru/8a145c48
bubnmorexa LIOK
42 11.02
¥paBHeHHe OKpy:KHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunatsl TOueKk niepecedeHus 17.02 bubmuoreka [IOK
OKPYXKHOCTH U TIPAMOIA ' https://m.eds00.ru/8a146620
MeTo KOOpAMHAT TIPU PEIICHUU
44 reOMei I/Iq:cﬂlcnx 3a, Ie)m ’ 18.02 bubmorexa I[JOK
P A, ' https://m.eds00.ru/8a146620
MPAKTUYECKHX 3a7a4
Meroa KOOpAUHAT NPH PELICHUN
45 reoMeTpUYECKUX 3a/a4, 24.02 bubmorexa I[JOK

MPaKTUYCCKUX 3aaa4d

https://m.edso00.ru/8a146620
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Meroa KOOpAMHAT IPU PELICHUN

bubnunorexa LIOK
25.02
40 FEOMPTDIHHCCRILY SANAT, https://m.eds00.ru/8a146620
MPAKTHYECKHUX 3a/1a4
KonrponsHas pabora o Teme
47 " JlekapTOBbI KOOPJUHATHI HA 03.03 bubmorexa [JOK
P | PA ' https://m.edsoo.ru/8a146e0e
IJIOCKOCTH
[IpaBuibHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
48 04.03
BBIYHCIICHHE UX 3JICMCHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [{OK
49 Y . 10.03
Mo m. Jlainiia OKpyKHOCTH https://m.edso0.ru/8a1472¢c8
bubmuoreka [{OK
q . 11.03
50 Mo . Jlainia OKpyKHOCTH https://m.edsoo.ru/8a14714c
bubmuoreka [{OK
1 17.03
> JltiHa Kyru OKpykHOCTH https://m.edsoo.ru/8a14714c
bubmmoteka IIOK
2 P 18.03
> darHad Mepa yria https://m.edsoo.ru/8a14714c
bubmmoteka IIOK
53 II 24.03
JTOMAL> KpyTa, CCRTOPA, CErMeHTa https://m.edso00.ru/8a147426
bu6mmoteka IIOK
54 II 25.03
TTOAL> KpyTa, CCRTOPA, CErMeHTa https://m.eds00.ru/8a147750
bubnmorexa LIOK
55 I1 07.04
TTOMALE KpyT4, CerTOpa, CerMenTa https://m.eds00.ru/8a147750
bubnmnoreka LIOK
56 11 08.04
OTTHE O ABIDKEHIH TTOCKOCTH https://m.edsoo.ru/8a147c82
bu6nunorexa LIOK
7 I1 7| 14.04
> APAJLICTILHRIH TIEPEHOC, HOBOPOT https://m.edsoo.ru/8a147f16
b K
58 [TapannensHbII IEPEHOC, TOBOPOT 15.04 nbmorexa [10

https://m.edsoo.ru/8a147f16
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bubnunoreka LIOK

59 [TapanensHbII IEPEHOC, TTOBOPOT 21.04 httos://m.edso.ru/8ald7f16
. bu6nuoreka [IOK

60 [TapamiensHbII IEPEHOC, TTOBOPOT 22.04 httos://m.edsoo.ru/8ald7f16

61 [IpuMeHeHne NBUKEHUN ITPU 28.04 bubmmoreka [JOK
pELICHHUH 3a]1a4 https://m.edsoo.ru/8a1480e2
Kontponbnas paboTa mo temam

62 "[IpaBusIbHBIE MHOTOYTOJIbHUKH. 59.04 Bbu6moreka [IOK
OxkpyxHOCTb. [|BUKEeHUs https://m.edso0.ru/8a1480e2
IJI0CKOCTH"

[ToBTOpenue, 06001IEeHNE,

63 CHUCTEeMaTH3aIvs 3HaHUH. 05.05 bubnuorexa [{OK
N3MepeHne reoMeTpruiecKux https://m.eds00.ru/8a148524
BeNUYUH. TpeyroibHUKU
[ToBTOpenue, o6o0IIEHNE,

64 cucTeMaTu3alus 3HaHH. 06.05 bubmuoreka [IOK
[TapamiensHble U https://m.edso0.ru/8a148650
MEePIEeHIUKYIIIPHBIC TIPSIMbIE
[ToBTOpenue, o6o0IIEHNE,
cHCTEMaTH3aINsI 3HAaHUH.

65 OKpYXHOCTB U KPYT. 12.05 bubmmorexa [JOK

https://m.edso0.ru/8a148650
['eomeTpuueckue mocTpoeHus.
VYTIIbI B OKPY>KHOCTH
[ToBTOpenue, o6o0mEH e,

66 cHUCTeMaTH3aIvs 3HaHUH. 13.05 bubmuoreka [{OK
Bnucannsie u onvcaHHbIe https://m.edso0.ru/8a148650
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67 HroroBast koHTpobHAs paboTa 19.05 bubmorexa OK

https://m.edso00.ru/8a148920
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68 [ToBTOpenue, 06001eHNE, 1 20,05 bubnunorexa LIOK
cucTeEMaTH3alMs 3HaHUH https://m.edso0.ru/8a148650
69 [ToBTOpeHue, 06001eHNE, 1 26.05 bub6numoreka [IOK
CHUCTEMaTHU3alus 3HAHUI https://m.edso0.ru/8a148650
OBLIEE KOJIMYECTBO YACOB I10 69
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
IOMOILBIO Pa3IMYHBIE IEMEHTHl HPSIMOYTOJIBHOTO TpPEyrojbHHUKa
(«pemieHne NPAMOYTOJBHBIX TPEYroibHUKOBY). Haxomauts (c
MOMOUIbIO KaJIbKYJSATOpA) JJIMHBI W YIJbl Ui  HETaOIMYHBIX

3Ha4YECHUH

6.2

6.3

6.4

6.5

6.6

6.7

[Tonb3oBaTbcs dbopmynamMu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/IEHUSI COOTHOLLIEHUI

MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnonp3oBaTh TEOpPEMbI CHHYCOB U KOCHHYCOB JII HaXO0XICHUSA
Pa3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),

IMPUMCHATD UX IMPH PCHICHHUU I'COMCTPUYCCKUX 3ada4

Bnagers moHsTHSMU TIpeoOpazoBaHuUs MOA0OMS, COOTBETCTBEHHBIX
AIIeMEHTOB MoA00OHBIX (uryp. [Tonb3oBaThbes cBOMCTBaMH MOI00US
MIPOU3BOJIHHBIX (DUTYP, YMETH BBIYUCIIATH IJTUHBI U HAXOAUTH YIJIbl Y
noao0HbIX ¢uryp. [IpuMeHaTh CBONCTBA MOMOOMS B MPAKTUYECKUX
3aJayax. YMeTh MPUBOAUTH TMPUMEPHl MOJOOHBIX (GUTYp B
OKPY’KaIOIlIeM MHUPE

[lonb30oBaTbcst TeOpeMaMH O MPOU3BEIECHUHU OTPE3KOB XOpA, O
MIPOU3BEJIEHUN OTPE3KOB CEKYIIUX, O KBaJpare KacareJbHOU
[Tonp30BaTbCcsi BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUUA U
bu3MYeCKU CMBICT, TIPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busnueckux 3amad. [[puMeHsTh CKaIpHOE MPOU3BEACHHUE BEKTOPOB

JJI1 HAaXOXKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUWHAT Ha MJIOCKOCTU, IPUMCHATH €0 B

PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4




6.8

6.9

6.10

Bnagerp TMOHATHUSMU TPAaBHILHOTO MHOTOYTOJIBHHKA, JJTUHBI
OKPYXHOCTH, JJUHBI JyTU OKPY>KHOCTH M paJHMaHHONW MEpbl yIia,
YMETh BBIYUCIATH IUIOMIAAL Kpyra W ero yacrei. I[IpumeHsTsh

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJavdax

Haxomuth ocu wiaM LEHTpPbl CUMMETpUd (Uryp, NpPUMEHSThH

JBHXXCHUA ITIJIOCKOCTH B HpOCTefIHlI/IX cirydasax

[IpuMeHATh IOJNIy4EHHBIE 3HAHHWA HA IPAKTUKE — CTPOMTH
MaTEeMaTHYECKAE MOJEIM IS 3a7a4 PEAIbHOM KU3HU U IIPOBOJUTH
COOTBETCTBYIOIIIE BBIYUCICHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUUYECKUX (QYHKIUH (HONB3YysACh, TI/€ HEOOXOIUMO,

KaJbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT cO/lep:KAHUSA
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 710 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAKTUYECKUX 3a7ad C MCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodne cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeIEHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bektop, mnuHa  (MOAyJib)  BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
6.5 MIPOTHBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepallii HaJl BeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKasipHOE IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE /IS
' HaXOXACHUS JUIMH U yIJIOB
JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTU. Y pPaBHEHUS NMPSIMON U OKPYKHOCTH B
6.7 KOOp/IMHATAX, IepeceueHrue OKPY>KHOCTEH U MPSMBIX. MeTO KOOPAWHAT U €T0
IIpUMEHEHHE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnuHa oKpyXHOCTU. I'pagycHas u pajuaHHas Mepa yria, BRIYUCICHHUE JIUH
' YT OKPY’KHOCTEN
6.10 [Inomanp kpyra, ceKTopa, CErMeHTa
611 JIBIDKEHUs] TJIOCKOCTH M BHYTPEHHHME CHUMMETpUU GUryp (3IeMeHTapHbIe
' npencrasienus). [lapamienshsiil nepenoc. I[loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIlepalvy HaJ MHOXXECTBAMM; YMEHHE OIIEpUPOBATH IMOHATHAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH ITOHATUAMU: OIIPCACIICHHUC, aAKCUOMaA, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUSA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATHSAMHU: HATYypaJbHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, LeJI0Oe YHUCIO0, MOAYJIb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apU(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUS C UWCIaMM, CpPaBHUBATh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM IIOKA3aTeNeM,
apuMeTUYECKHI KBaJIpaTHBIN KOPEHb, MHOTOUWJIEH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus LENbIX, IPOOHO-PAIMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOPMYNT pPa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW INEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJayd; YMEHHE MCIIO0Nb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIHA, TpaduK QyHKIIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAWMEHbIIEE 3HAUCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi NPONOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOLECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHOH JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas W TeOMETpUYEeCKass MPOrpeccuu; yMEHHeE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHne pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
IO W 4YacTd, JABIDKEHHE, paboTy, IeHy TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3aJ[a41 U3 00JaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUSI, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

ITOJIyYEHHBIX PE3YJIBTATOB
YMeHue onepupoBaTh NOHATUSAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYrolbHUK, MeIuaHa, OMCCeKTpHuca M BbICOTA
TPEYroJbHUKA,  YETHIPEXYrOJBHHUK,  IMapajuiesorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMCTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPSIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOM; yMEHHE PAaclO3HABaTh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBI IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesenuIea; yMEHUE MPUMEHITh PU3HAKU
paBEeHCTBa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONeprupoBaTh IMOHATUAMHA: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaTh BCKTOPbI W KOOPAWHATHI [JIA
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONnEprupoOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEBIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHHS, pa3Max YUCIOBOrO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOAUThb BEPOSITHOCTH CIIY4alHBIX COOBITHII B OMBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMUA COOBITUSMHU; YMEHHUE peIlaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHbIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




HHEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Hucna u BIYUCICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTy HEIbIX YUCE

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHBIE
- MepUoOaNYEcKHe Ipodu

13 Panmonanehbie uncna. Apudmernyeckue omepalnuyd ¢ palnydoHaTIbHBIMU
- yUCIaMu

14 JlelicTBUTENBHBIE Ynchia. ApuPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
- YUCIaMHu

15 [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIAa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yibTaTa BBIYUCICHUN
2 AnrebpanyecKkue BEIpaKEeHUS

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenensb ¢ uenbiM nokazateneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHbI

24 Anrebpaundeckas 1po0b

)t Apudmernueckuii  KOpeHb  HaTypaJdbHOM  cTemeHu. JleWcTBuUs ¢
. apu(pMETHYECKUMH KOPHSIMH HAaTYpaJIbHOU CTETICHH
3 VYpaBHEHUs U HEpABEHCTBA

31 ensie u npoOHO-panMoHanbHbIE ypaBHEHUs. CHCTEMBI M COBOKYITHOCTHU
- YpaBHEHUH

39 Iensie u npoOHO-parmoHaTIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
- HEPaBEHCTB

3.3 Permrenne TekcTOBBIX 3a7a4
4 Uucnoble NOCiIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH




Apudmerndeckass ¥ reoMeTpuueckas mnporpeccuu. Popmyna CIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMH
OyHkusa, cnocoOsl 3amanus (Gynkmuu. ['paduk dyakmum. Oo6macTs
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkumu. Hymm QyHxoum.
5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBl QyHKuud. HawuOonpliee W HauMeHbIee
3Ha4YeHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr
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