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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust Kak OJIMH U3 OCHOBHBIX Pa3/I€JI0B KOJbHOW MAaTEMATHKH, UMEIOIIUN CBOEH LETbIO
00ecIeunTh U3y4eHne CBOMCTB U pa3MepoB (DUTyp, UX OTHOIICHUH M B3aMMHOE PACIIOJIOKEHHUE, OITUPASTCS
Ha JIOTUYECKYI0, I0KA3aTeIbHYI0 TUHUIO. [[eHHOCTh M3yueHUsl TeOMETPUHU Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 3aKIIIOYACTCS B TOM, YTO O0YUYaAIOIIUIACS YUUTCSI TPOBOJUTH JOKA3ATEIbHbBIE PACCYKIACHUS,
CTPOUTH JIOTUYECKNE YMO3AKIIOUEHUS, JOKA3bIBaTh HCTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, TIPOBOJIUTE PACCYKICHUS «OT MMPOTHBHOTO», OTJIMYATh CBOKWCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
0oOpaTHBIC YTBEPKICHUSI.

BTopoii 1enbio n3ydyeHusi FeOMETpUH SBISIETCS UCIIONIb30BaHUE €€ KAK MHCTPYMEHTA MPU PEILICHUH KaK
MaTeMaTHUYECKUX, TaK U MPAKTHUECKUX 3a7a4, BCTPEUAIOIINXCS B peaabHOM ®U3HU. OOydaromuiics 10KeH
HAYUYUTHCS OIPENEIUTh FTEOMETPUUECKYIO (PUrypy, OMKCcaTh CIIOBAMHU JaHHbBIN YepPTEK WIN PUCYHOK, HAUTH
IUIOIIAJ(b 3€MEJIBHOIO Y4aCTKa, PACCUYMTATh HEOOXOIMMYIO ITTMHY ONTOBOJIOKOHHOTO KaOesi Ui TpedyeMble
pa3Mepbl rapaka Juist aBTOMOOMIIsS. DTOMY COOTBETCTBYET BTOPAsi, BHIYMCIUTENbHAS JTUHUS B U3YyUCHUH
reoMerpud. [Ipu periennn 3agau NpakTUYECKOro XapakTepa 00yJarouicst yauTcs CTpOUTh
MaTEeMaTUYECKHE MOJIEIHN PEabHbIX KU3HEHHBIX CUTYALMM, IPOBOAUTH BBIUUCICHUS U OLICHUBATH
aJIeKBaTHOCTh IIOJy4YEHHOTO PE3yJIbTaTa.

KpaitHe BasxHO MOJUEPKUBATH CBSA3H T€OMETPHUH C IPYTUMH Y9eOHBIMU MTPEeIMETaMu, MOTUBHUPOBATH
UCIIOJIb30BaTh OIPENEICHUS] TEOMETPUUECKUX (PUTYDP U MOHATHH, TEMOHCTPUPOBATH IPUMEHEHHE
MOJyYEHHBIX YMEHUH B (PU3MKE U TEXHUKE. DTU CBA3U HauOoJiee IPKO BUJIHBI B TeMax «BekTopbi»,

«Tpuronomerpuueckue cootTHoeHUs», «Metoa koopauHat u «Teopema I[Tudaropay.

VYuebnslii kypc «I'eomeTpus» BKIIOUYAET CIEIYIONMe OCHOBHBIEC pa3Jiesibl cofepkanus: «['eomerpuueckue
(burypsl u ux cBoiicTBay, «M3MepeHne reoMeTpuIeCcKuX BeTUIUHY, «JleKapTOBbl KOOPIUHATHI Ha
IUIOCKOCTHY, «BekTophy, «JIBrxkeHus miockocTuy, «lIpeodpazoBanus mogo0us.

Oo0mas xapakrepucTuka yue0Horo kypca «I'eomerpus».

Pabouas nporpamma no yuebnomy kypcey "['eomerpust 7 — 9 " myg oOyuaromuxcst pazpadoTaHa Ha OCHOBE
denepanrbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIFHOIO CTaHAAPTa OCHOBHOTO O0MIET0 00pa30BaHUs ¢ yU4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBaHHM, TPEABIBISIEMBIX K MAaTEMaTHUECKOMY 00pa30BaHMIO, ¥ TPAIUIIHHA
poccuiickoro o0pa3oBaHus, KOTOPbIE 00ECIEUNBAIOT OBJIAICHUE KITFOYCBBIMU KOMITETCHIIUSIMH,
COCTABJISIOLIMIMH OCHOBY JIJIsl HETIPEPHIBHOTO 00pa30BaHUsl M CaMOPa3BUTHSL, A TAKIKE IIETIOCTHOCTh
OO0IIEKyYJIbTYpHOTO, JINYHOCTHOT'O U TIO3HABATEJILHOTO pa3BUTHs oOyuaromuxcs. B mporpamme yuTeHsl uaeu
U nosjoxeHus: KoHuenuuu pasButust MateMatuyeckoro oopasosanus B Poccuiickoit @enepanuu. B anoxy
U poBoi TpaHchopMaIuu BceX chep YeT0BEUSCKOH IeATEIIPHOCTH HEBO3MOXHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYEeCKOM MOATOTOBKH. YIKE B IIKOJIC MAaTEMATHKA CITY)KHUT
OITOPHBIM MPEAMETOM JUIS U3YYEeHUS] CMEKHBIX AUCIMIUINH, a TIOCIIE IIKOJIBI PeaTbHOH HEOOX0ANMOCTHIO
CTaHOBHTCS HETPEPhIBHOE 00pa30BaHKE, UTO TPeOyeT MOIHOLEHHON 06a30B0ii 00111e00pa30BaTEIbHOM
HOJTOTOBKH, B TOM YHUCJIE © MATEMaTHYECKOI.

310 00YCIOBICHO TEM, YTO B HAIIIM JHU PACTET YHUCIIO MPOPECCHI, CBSI3aHHBIX C HEMOCPEACTBEHHBIM
IPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMHKH, U B OM3HECE, U B TEXHOJOTMYECKUX O0JIACTSX, U TaKE B
ryMaHHUTapHbIX cepax. Takum o0pa3oM, KpyT MIKOJIBHUKOB, 151 KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MIPEIMETOM, PACIIUPSETCSL.

[TpakTrdeckast MoJIe3HOCTh MAaTEMATHKH O0YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTIOTCS
(yHIaMEeHTaIbHBIE CTPYKTYPBI HAIlIETO MUPA: IPOCTPAHCTBEHHBIE ()OPMBI M KOJIMIECTBEHHBIE OTHOIICHHUS OT
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IPOCTEHIINX, yCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, JI0 TOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS
Pa3BUTHSI HAYYHBIX U IPUKJIAJHBIX Uael. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHHUH 3aTPYJHEHO TOHMMaHHe
NPUHIUTIOB YCTPOWCTBA M MCIIOJIB30BAHUS COBPEMEHHON TEXHUKH, BOCTIPHATHE U HHTEPIPETAIIHS
pa3Hoo0Opa3Hoi COIMaTbHON, SKOHOMUYECKOH, MOTUTHYECKOW HHPOpMALIUHU, MATOdPPEKTHBHA
MIOBCEHEBHAS TIPAKTUYECKas AATENbHOCTh. Kak oMy YelloBeKy B CBOEH YKM3HU MPUXOIUTCS BHITOTHATD
pacy€Thl M COCTABIATH ANTOPUTMBI, HAXOJUTh ¥ IPUMEHATH (POPMYJIbI, BIaCTh MPAKTUIECKUMH TPUEMaMuU
reOMETPUYECKUX U3MEPEHUH U IIOCTPOCHUH, YUTAaTh HH(POPMAIHIO, IPECTABICHHYIO B BUJE TaOIHII,
JiarpaMM H rpauKoB, )KUTh B YCIOBUAX HEONPEIEIEHHOCTH M MOHUMATh BEPOATHOCTHBIN XapaKTep
CITy4aifHbIX COOBITHIA.

OHOBpPEMEHHO ¢ pacHIMpeHreM cdep MPUMEHEHHs] MaTeMaTHKHA B COBPEMEHHOM 00111ecTBe BCE Oosiee
Ba)KHBIM CTAaHOBHUTCS MAaTEMAaTHUECKUI CTUIIb MBIIIICHUS, IPOSBISIONINICS B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHns MaTeMaTUKU B apceHas MPUEMOB U METOIOB MBILIICHHS YeJIOBEeKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHIYKIMS U A€IYKIKs, 0000IeHIEe U KOHKPeTH3allMs, aHAJIU3 1
CHHTE3, KITacCU(UKAIMS U CHCTeMaTH3anus, abcTparupoBanue u anauorus. OObeKThl MaTeMaTHIECKUX
YMO3aKJIIOUEeHUH, ITpaBmiia X KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHHU3M JIOTHUECKUX OCTPOCHHUH,
CHOCOOCTBYIOT BBIPaOOTKE yMEHUST (OPMYITHPOBATH, 0OOCHOBBIBATD U JIOKA3bIBATH CYKIEHHS, TEM CAMBbIM
pa3BUBAIOT JIOTHUECKOE MBILIIeHHE. Beayas posib NpuHaAIeKUT MaTeMaTuKe U B OPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCHIUTAHUU YMEHHMI AeHCTBOBATH MO 3aaHHBIM alITrOPUTMaM,
COBEpILICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATH HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOW y4eOHOM
JeSITeTPHOCTH Ha YPOKaX MAaTEeMaTHKU — Pa3BUBAIOTCS TAK)KE TBOpUYECKAs U MPUKIIAIHAS CTOPOHBI
MBIIIICHUS.

OOyueHne MaTeMaTHKE JaET BO3MOKHOCTh Pa3BUBATh Y 00YYaIOIINXCS TOUHYIO, PAllHOHATBHYIO U
UHQOPMATUBHYIO peUb, YMEHHE OTOMpATh HauboJee MOAXO/AIINE SI3bIKOBbIE, CHMBOJIMYECKHE, TpaduuecKue
CpeACTBa AJISl BBIPAKEHHSI CY>KICHUN M HATJISAHOTO UX MPEJICTaBICHUS.

Heo6xoauMbpIM KOMIOHEHTOM O0IIEeH KyJIbTYPbl B COBPEMEHHOM TOJIKOBAaHHH SIBIISICTCS 001I[ee 3HAKOMCTBO
C METO/IaMH MTO3HAHU JIEUCTBUTEILHOCTH, TIPEJICTABICHUE O IIPEAMETE U METOJaX MaTeMaTHKH, UX OTIMIUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX NMPUMEHEHUS] MaTEMAaTUKU IS
peleHus HayYHbIX U MPUKIaIHbIX 3a1a4. TakuM o0pa3oM, MaTemMaTndeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B )OPMHUPOBAaHUE OOIIEH KyIbTyphl YeJIOBEKA.

W3ydenne MaTeMaTHKA TaK)Ke CIIOCOOCTBYET SCTETUIECKOMY BOCITUTAHHIO YEIIOBEKA, TOHUMAHHUIO KPACOTHI
Y U3SIIECTBA MATEMATHIECKUX PACCYKICHHIA, BOCIIPHATHIO TEOMETPHUYECKIX (POPM, YCBOSHHIO HIICH
CUMMETpPHH.

Henn n3yyenus yueOHoro kypca «I'eomerpus».

«MaremaTuky yke 3aTeM YUUTh HaJ0, YTO OHA YM B MOPSIOK IPUBOANTY, — INCAJ BETUKAN PYCCKUN
yueHbld Muxaun BacunseBud JIoMoHOCOB. M B 3TOM COCTOUT O/THA U3 IBYX €€l OOyYEeHHsI TEOMETPHH KaK
COCTaBHOM YacTU MaTEMATHKH B IIKOJIE. DTOU LIEJIM COOTBETCTBYET JJOKa3aTelIbHAsl JIMHUS MPETOJaBaHus
reoMerpun. Crieays mpeICcTaBICHHON paboueil mporpaMme, HaYMHASI ¢ CEABMOT0 KJIacca Ha ypOKax
TEOMETPUH 00YyUaIOIIEeHCs YIUTCS TIPOBOIUTH JOKA3aTeIbHBIE PACCYKACHUS, CTPOUTH JIOTHIECKUE
YMO3aKIIIOUCHHSI, I0KA3bIBaTh ICTUHHBIC YTBEPKACHUSI U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, TIPOBOIUTH
pacCy)ACHUS OT «IIPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIE
YTBEPXKACHUS. Y YSHHK, OBJIQ/ICBIINI HCKYCCTBOM PACCyKJaTh, OyAeT MPUMEHSTh €r0 U B OKpY KaroIen
KU3HHU.

Kak nmucan reometp u negaror Urops @egoposud Ilapeirus, «1r0apsMu, MOHUMAOIIUMU, YTO TaAKOE
JIOKA3aTeNIbCTBO, TPYIHO H JIa)K€ HEBO3MOYKHO MaHUITYJIUPOBATHY». 1 B 7TOM COCTOUT BasKHOE
BOCITUTATEIbHOE 3HAUEHUE U3YUCHHS T€OMETPUH, IPUCYIIIEE UMEHHO OT€YECTBEHHON MaTEMaTUYECKON
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mKose. BMecte ¢ TeM aBTOPHI MPOrpaMMBbl IPEOCTEPETAIOT YUUTENSI OT U3IUIITHETO PopMai3mMa, 0COOEHHO
B OTHOILIEHWH Hayal U OCHOBaHUU reomeTpun. Opaniry3ckuii MmaremaTk JKan /[peJOHHE 110 ’TOMY ITOBOAY
BbICKa3aJjcs Tak: «YTo kacaeTcs JeNMKaTHON MpoOieMbl BBEICHUS «aKCUOM», TO MHE Ka)KeTCsl, UTO Ha
NEePBBIX MOPAX HY>KHO BOOOIIE U30eraTh MPOU3HOCUTH CaMo 3TO ciioBo. C Apyroi ke CTOPOHBI, HE CIIEAYyeT
YIyCKaTh HU OJTHOM BO3MOXHOCTH /1aBaTh IIPUMEPHI JIOTHYECKUX 3aKJIIOUEHUH, KOTOPbIE Ky/1a B OOJbIIEH
Mepe, YeM UJesl aKCUOM, SIBJISIFOTCS MICTUHHBIMU U €IMHCTBEHHBIMU JIBUTATEIIMH MAaTEMaTHYECKOTO
MBIIICHUS .

Bropoii nienpro u3ydeHusi FeOMETPHUH SIBJISIETCS NCIIOJIB30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIIEHUHN KaK
MaTEMaTUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B peajabHOM k13HU. OKOHYMBIINHN KypC
TFeOMETPHUH LIKOJIbHUK JIOJIKEH ObITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (PUrypy, OMcaTh CJIOBAMHU
JAHHBIN 4epTEX WIM PUCYHOK, HAMTH TUIOLIA/Ib 3eMEJIbHOTO Y4acTKa, pacCYuTaTh HEOOXOAUMYIO JJIUHY
OIITOBOJIOKOHHOTO Ka0es nin TpedyeMble pa3Mephl rapaxa Juis aBToMOOMIs. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIUHUS B U3YUYEHUU T€OMETPUH B IIKOJE. JlaHHAs MpakTHYecKast TMHUS SBISIETCS HE MEHEE
BaKHOU, ueM rniepBas. Emé [lnaron npeanuceiBail, 4to0s! «rpaxkaane [IpekpacHoro roposia Hu B KOEM ciiydae
HE OCTaBJISUIM T€OMETPHUIO, BEJIb HEMAJIIOBAXKHO Jake NOOOUHOE €€ MPUMEHEHNE — B BOEHHOM JIelie J1a,
BIIPOYEM, U BO BCEX HayKaX — JJIs JIYUILIEro X YCBOCHMs: Mbl BEJlb 3HAeM, Kakasi OeCKOHEUHas pa3HuLa
CYILIECTBYET MEXK/y YEJIOBEKOM IIPUYACTHBIM K T€OMETPUM U HEPUYACTHBIMY. JlJIsl 3TOr0 yUUTEIIO
pPEKOMEHIyeTcs MOAOUPATh 3a/la4l MPAKTUYECKOTO XapaKTepa AJsl pacCMaTpUBAEMbIX T€M, YUUTh JIeTel
CTPOUTbh MAaTEMaTUUYECKHE MOJEIIN PEaIbHbIX )KU3HEHHBIX CUTYALUH, IPOBOINUTh BBIUMCIIEHUS U OLICHUBATD
aJIeKBaTHOCTh IIOJyUYE€HHOT0 pe3ysbrara. KpaiiHe BaXxHO OIUEPKUBATH CBSI3U T€OMETPUU C IPYTUMU
npeaMeTaMu, MOTUBUPOBAThH UCTIOIb30BaTh OMPEIeICHHsI TEOMETPHUUECKUX (GUTYDP U MOHSITHIA,
JEMOHCTPHUPOBATH MPUMEHEHHE MOJTYYSHHBIX YMEHHH B (PU3UKE U TEXHUKE. DTHU CBSI3U Haubosee IpKO BUIAHbI
B TeMax «BekTopb», « TpuroHoMerpuueckue cooTHOMEHU», «Metoa koopauHat» U « Teopema ITudaropay.

Pat6oraem no YMK:

1) Teomerpus 7- 9 : yueOHUK aist yyammxcs 00IeodpasoBaTenbHbIXx opranusanuii / Anaracsu JI.C.,
byrty3oB B.®., Kagomues Cb., [To3usx O.1"., Oquna U.1. — M. : [Ipocsemenue, 2020

2) Byryszos B.®. I'eomerpus. 7-9 knaccel: Paboune nporpammel k yue6ruky JI.C. Atanacsna u ap.
M.: IIpocBemienue, 2019.

3) Bypmuctposa T.A. I'eomerpus. 7-9 knaccer: COopHUK padounx nporpamm. M.: I[Ipocsenienne,
2019.



COIEPKAHMUE YYEBHOI'O KYPCA «I'EOMETPUS»

9 kJjacc.

Bextop, anmuHa (MOAy/ib) BEKTOpa, COHANpAaBIEHHBbIE  BEKTOPBI, MPOTHUBOIIOJIOXHO HAMpaBICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMd HaJl BEKTOpamH. PasnmoxeHue
BEKTOpa MO JABYM HEKOJUITMHEAapHBbIM BekTopaM. KoopauuaTel BekTopa. CKanspHOE MPOU3BEIEHUE BEKTOPOB,
MIPUMEHEHHUE TSI HAXOXKJACHUS IJTUH U yriaoB. CpeaHsis TUHUS TPATeIUH.

JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH. Y pPaBHEHHUSI IPSIMOM U OKPYKHOCTH B KOOpAMHATAX,

nepecedyeHne OKpy»KHOCTE! U NMpsIMbIX. MeTo1 KOOpIMHAT U €ro IPUMEHEHHE.

Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. Pemenue
TPEYroJbHUKOB. TeopeMa KOCUHYCOB M TE€OpeMa CUHYCOB. PellieHne npakTuyeckux 3a1a4 ¢ UCII0JIb30BAaHUEM
TEOpPEMbI KOCUHYCOB U TEOPEMBbI CHHYCOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{MHA OKkpyskHOCTH. ['pasycHas u paanaHHasi Mepa yria, BBIYMCICHHUE
JUIMH 1yT OKpy>KHOCTeH. [Inomans kpyra, ceKropa, CErMEHTA.
JIBM>KEHUS IJIOCKOCTH M BHYTPEHHHE CUMMETpHUU QUTyp (3JeMEeHTapHbIe PECTABICHHUS).

[TapamnensHblii nepenoc. [1oBopoT.






INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenue yuebHOTro Kypca «I'eomeTpus» H0IKHO 00ecreunBaTh JOCTH)KEHUE HA YPOBHE OCHOBHOT'O
o0u1ero o0pa3oBaHus CIEIYIOIIMX JUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB:

JIMHHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3yIbTaThl OCBOEHHS IPOrpaMMbl y4eOHOTo Kypca «['eoMeTpHs» XapaKTepu3yoTCs:

IMaTpuoTnyeckoe BocUTAHNE:

MIPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHHEM
K JJOCTHKEHHSIM POCCUMCKHX MaTEMaTUKOB M POCCUHCKON MaTeMaTHYeCKOM IKOJIBI, K HCTIONIb30BAHUIO 3TUX
JOCTHKEHHM B IPYrUX HayKaX U MPUKIAIHBIX cepax.

I'pazkaanckoe u T1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 00SI3aHHOCTEH TpayKIaHWHA U PeaTH3alMy €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUUHbBIX CTPYKTYD, SBJICHUM, POLEAYp TPakJaHCKOTO
obmecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYKICHHIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHHUH HayKu, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB
B JIESTENBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOW Ha aKTWBHOE yYaCTHE B PEHICHUH MPAKTHUECKUX 3a7]ad MAaTEMaTHYECKOW HAIPaBICHHOCTH,
OCO3HaHHEM BaKHOCTH MaTeMaTHUECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH JKU3HU TSI YCIICITHOM
npogeccuOHaIbHOMN 1EeATENFHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUIL;

OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM MHIUBHUIYaTbHON TPACKTOPUU 00PAa30BaHUs U KHU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOe BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCTIPUSATUIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4,
pellIeHuH, pacCyKICHH; YMEHUIO BUIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHEHTAIME! B ICATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHYECKON HAyKH Kak
cdepbl 4eTI0BEUeCKOH 1eATeIbHOCTH, 3TANoB €€ Pa3BUTHUS U 3HAUUMOCTH ISl pa3BUTHS LIUBUIIU3AIIUY;

OBJIaJICHUEM SI3bIKOM MaTEMaTHKH M MaTeMaTH4YeCKON KyJIbTypOi Kak CPeICTBOM TMO3HAHUS MUDA,

OBJIA/ICHUEM MPOCTEHITMMH HaBBIKAMHU HCCIIEI0BATEIbCKON JAEATEIbHOCTH.

dusnyeckoe BOCNUTAHHE, (POPMHUPOBAHNE KYJbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1aronoayams:

TOTOBHOCTBIO IPUMEHSTh MATEMAaTHYECKHE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbS, BEJICHHUS 3J0POBOTO
o0pa3a xu3HH (370pOBOE MUTAHKE, COATAHCHPOBAHHBINA PEXKUM 3aHATHI U OTIBIXA, PEryisipHas Gpusmaeckas
aKTUBHOCTb); IPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOIO e MpaBa APYroro 4eJoBeKa.

JKO0JI0rHYeCKOoe BOCIIMTAHHNE:

OpHEHTAIMel Ha MPUMEHEHHE MAaTeMaTHIEeCKUX 3HAHUH [T PeIICHHs 3329 B 00JIACTH COXPaHHOCTH
OKpY’KaloIIel Cpebl, ITIAHUPOBAHUS IMTOCTYIIKOB U OLIEHKU MX BO3MOYKHBIX TIOCIIECTBHI JJISi OKPYIKAIOIIEH
Cpelbl;

OCO3HaHUEM TTI00aTBHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTel X pelieHusl.

JInyHOCTHBIE pPe3yJIbTaThl, 00eceYuBaOIINe AN TALMI0 00y4alolerocst K U3MeHsI0IMCs
YCJOBHUSIM COLUAIBLHOM U IPUPOJTHOI Cpebl:



— FOTOBHOCTBIO K J€HCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4Y€PEe3 IPAKTUYECKYIO AEATEIbHOCTD, B TOM YUCIIE YMEHHUE YUUTHCS y IPYTUX JIIOACH,
IpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMM U3 OMbITA APYTHUX;

— Heo0X0AUMOCTHIO B (JOPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIe (GOpMyITUpOBATh UICH, TIOHSATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUIX, B TOM YHUCIIE paHee HE U3BECTHBIX, OCO3HABATh 1€(UIUTHI
COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

— cHocOoOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHHs U AEUCTBUS, (POPMYITUPOBATh

1 OUCHHUBATDL PUCKH U OCIICACTBUA, q)OpMHpOBaTI) OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeamMeTHbIe pe3yIbTaThl OCBOSHHS MTPOrpaMMBbl Y4eOHOTO Kypca «I” eoMeTpus» XapaKTepu3yoTCs
OBJIAJICHUEM VHUBEPCANbHLIMU ROZHABAMETbHBIMU OCUCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU
OelcmeUsAMU U YHUBEPCATbHLIMU PEYAAMUGHBIMU OClCMBUIMU.

1) VHuueepcanvhvie noznasamensHble Oelicmsus obecneuusarom opmuposanue 6A306bIX KOZHUMUBHBIX
npoyeccog ooyuarowuxcs (0ceoenue Memooo8 NOZHAHUSL OKPYICAIOWE20 MUPA,; NPUMEHEHUE T0SULEeCKUX,
uccnedosamenbCKux onepayutl, ymenuti pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue aeiicTBus:

— BBIABJIATBH M XapaKTEpU30BaTh CYIIECTBEHHbIEC IPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, IOHATHH,
OTHOILICHUN MEXIY HOHATHAMHM; (POPMYITUPOBATH ONPEAEICHUS TIOHATHIA; yCTaHABINBATh
CYUIECTBEHHBIN MPU3HAK KIACCUPHUKAIIMH, OCHOBAHUS JIJIs1 0000IICHNUS U CPaBHEHUS, KPUTEPUN
IIPOBOJAMMOIO aHAJIN3A;

— BOCIPUHHUMATH, (POPMYJIUPOBATh U IPEOOPA30BHIBAThH CYXACHUS: YTBEPIAUTEIIbHbIE U
OTpHLIATENIbHbIE, €TUHUYHBIC, YACTHBIE U O0ILUE; YCIOBHBIC;

— BBIIBIIATh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpeUrs B haKkTax, JTaHHBIX,
HaAOIIOJICHUSX U YTBEPKACHUSX; TIPeIaraTh KPUTEPUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEYHIA;

— JIeJ1aTh BBIBOJIbI C HUCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€TyKTUBHBIX U UHAYKTUBHBIX

YMO3aKHIOquHﬁ, YMOSaK.HIOLICHI/II\/II 10 aHAJIOTHUH,

— pa30uparh JOKa3aTEIbCTBA MAaTEMAaTHUECKHUX YTBEPKICHUH (MPSMbIE U OT IPOTUBHOTO), IPOBOJIUTD
CaMOCTOSITENILHO HECTIOKHBIC OKA3aTEIbCTBA MAaTEMATHUECKUX ()aKTOB, BBICTPAUBATH apTyMEHTAIIHIO,

MIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PaCCy KICHHS;

— BBIOMpATH C1IOCOO pelIeHns yueOHO! 3a1aul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOOJIEe MOAXOAAIIHMA C YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCKue JeiicTBHS:

— HCHOJb30BaTh BOMPOCH KaK UCCIIEA0BATEILCKUI MHCTPYMEHT MO3HAHUS; (OPMYIHPOBAThH BOIIPOCHI,
(bUKCUpyIOIINe TPOTUBOPEYNE, TPOOIIEMY, CAMOCTOSITENIFHO YCTaHABIMBATH HCKOMOE U TAHHOE,
(hopMHpPOBATh TMIOTE3Y, APIYMEHTHPOBATH CBOIO IMO3UIINIO, MHEHUE;

— TPOBOJIUTH TI0 CAMOCTOSTEIIEHO COCTABICHHOMY IIJIaHy HECJIOKHBIN IKCIICPUMEHT, HEOOJIbIIIOe
WCCIIEIOBAaHKE IO YCTAaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, 3aBUCIMOCTEH 00OHEKTOB
MEXITy COOOi;

— CaMOCTOSITeNTbHO (OPMYyNIHUPOBAaTh OO0OOIIEHHS | BBIBOJABI IO pe3ylibTaTaM MPOBEAEHHOTO
HaOJIO/IEHUs, KCCIEAOBaHUsA, OLIEHWBATh JOCTOBEPHOCTh TMOJYYEHHBIX pPE3yJNbTAaTOB, BBIBOJAOB U
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0000IIIEeHHNIT;

— HIPOrHo3upoOBaATb BO3MOXKHOC PA3BUTHC IIPOLECCCA, 4 TAKKEC BBIIBUTATh NPCAIIOJIOKCHUS O €TO
PAa3BUTHU B HOBBIX YCJIOBUSAX.

Pabora ¢ undopmanmueii:

—  BBISIBJISITH HEJJOCTATOYHOCTh U H30BITOYHOCTh MH()OPMAIINHU, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS
3a7a4H;

— BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO PA3TUIHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

— BbIOUpaTh PopMy IpeicTaBICHUS MHPOPMALIMK U WJUTFOCTPUPOBATH PEIIaeMbI€ 3aa4l CXEMaMU,
JTuarpaMMamu, HHOU rpauKoi U MX KOMOMHAIUSMU;

— OLIEHUBAaTh HaAEKHOCTh MH(OPMALIUU IO KPUTEPUSIM, NTPEITI0KEHHBIM YUUTEIEM WU

c(OpMYITMPOBAHHBIM CAMOCTOSTENIBHO.

2) VnusepcanvHvle KOMMYyHUKAmMuUGHbBIE Oelicmaus 00ecneyusarom chopmMuposaHHOCms COYUATLHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oo01menmne:

— BOCIIpUHUMATb U (bOpMYHHpOBaTB CYKIACHUA B COOTBETCTBUU C YCIOBHAMHU U LECIAMU O6IJ.I€HI/I$I;
SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pC€HHA B YCTHBIX W HNHWCBMCHHBLIX TCKCTaX, AaBaTb

IMMOsICHCHUA 110 X0y PCUICHHUA 3aJa4i, KOMMCHTUPOBATDH HOJIy‘-ICHHI:IfI PE3YJIbTAT,

— B XoJie 00CyXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KJaeMON Te€MbI, MPoOIeMbl, peraeMoi
3a/1aud, BBICKA3bIBaTh HJIEHM, HAIlEJIEHHbIE HAa TIOWCK pEIIEHHUs; COMOCTABISAThH CBOU CYXXIEHHUS C
CY)KICHHSIMH JPYTMX YYaCTHHKOB Juajora, OOHapy>KMBaTh pa3UYMe M CXOJCTBO IMO3UIUH; B
KOPPEKTHOI opme GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

— TPEACTABJIATH  PE3yJbTaThl  PEIICHUS  3aJauyd, OKCIEPUMEHTa, HCCIEJOBAHMs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (hOpMaT BBICTYIUIEHHS € YYETOM 3ajad MPE3eHTAllud U OCOOEHHOCTeH
ayJIUTOPHUH.

CoTpyannuecTBo:

— I[IOHHMMATh U UCIIOJB30BaATh MPCUMYIIICCTBA KOMaHI[HOfI u PIHI[PIBHI[y&JIBHOfI pa6OTBI IIpUu pCHICHUA
y‘-I€6HLIX MAaTCMaTHYCCKUX 3a1a4,

— TPUHUMATH 11eJIb COBMECTHOH J1€ATEIbHOCTH, INIAHUPOBATH OPTaHU3AIIHMI0 COBMECTHOU paboThI,
pacmpenensaTb BUIbI paboT, TOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl; 00001aTh
MHEHHS HECKOJIBKUX JTIOJICH;

— Y4acTBOBAaTb B IpyNIOBbIX Gopmax padoThl (00CykaeHNS, 0OMEH MHEHUSIMH, MO3IOBbIE IITYPMbI U
ap.);

— BBIIIOJIHATH CBOIO 4aCThb pa6OTBI U KOOPAMHHUPOBATH CBOU JIEHUCTBHUS C APYTruMHu 4JICHaMH KOMaH/IbI;

—  OIICHMBATh Ka4eCTBO CBOETO BKJIA/1a B OOILMI NMPOJYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBUSI.

3)  Vuueepcanvuvie pecynamuensvie oeticmeus obecnedusarom Qopmuposanie cCmobiCl08blX YCMaHO8OK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmzanms:
CaMOCTOSITENIFHO COCTABJIATH IUIaH, AITOPUTM PELICHHS 33]auu (WIH €ro 4acTh), BRIOMpPATh CrIoco0
peleHust ¢ y4éTOM UMEIOLIUXCS pECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U

KOPPEKTUPOBATh BApUAHTHI PEUICHHUM ¢ y4€TOM HOBOM MH(OpMALIHH.
9



CaMOKOHTPOJIb:

— BJIAJACTHh criocobamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA ITPOLCCCa U PE3yJibTaTa pCIICHUS

MaTeMaTHYCCKOH 3a1a4dmu;

— MNpEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PELICHUH 33J]a4H, BHOCUTh KOPPEKTHUBBI B

ACATCIIBHOCTh Ha OCHOBC HOBBIX O6CTOHTCJ’IBCTB, HaﬁI[eHHBIX OI_HI/I6OK, BBISIBJICHHBIX pr,HHOCTeﬁ;

— OLCHHUBATH COOTBCTCTBHUE PE3yJIbTaTa ACATCIIBHOCTU MOCTaBJICHHOM e 1 yCIIOBHUAM, OOBSACHATH
IMPUYIUHBI JOCTHXXCHUSA WJIN HE JOCTUXKCHUA LEJIN, HAXOOAUTH OHII/I6Ky, JaBaTb OUCHKY HpI/IO6peTéHHOMy

OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHnue yaeOHOTO Kypca «I eomeTpus» Ha ypOBHE OCHOBHOTO 00IIIEro 00pa30oBaHUs JOJKHO
obecrneunBaTh JOCTHIKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:

— Pacno3naBatsh HU3YYUYCHHBIC TCOMCTPHUYICCKUC (I)I/Il"prI, ONPCACIIATh UX B3AaUMHOC PACIIOJIOKCHHC,
I/I306pa)KaTB reoMETpHUICCKUC (bHprBI; BBIITOJIHATDL YCPTEKHU 11O YCIOBHUIO 3aaYU. I/I3MepHTL JINHEMHBIE

" YTJIOBBIC BCJIMYUHBEL. Pematsn 3aaa41 Ha BBIYMUCJICHUEC JJIMH OTPE3KOB U BEJINYMH YTJIOB.

— JlenaTb rpyOyro OLEHKY JIMHEHHBIX U YTJIOBBIX BEJTMUYUH MPEIMETOB B PEATbHOM KHU3HH, Pa3MEPOB
IPUPOIHBIX 00BEKTOB. Pa3nnyare pa3Mepsl 3TUX 00BEKTOB IO MOPS/IKY BEJINYHUHBI.

—  CTpouTth 4epTeKU K FEOMETPUUECKUM 3a]1a4aM.

— Tlonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BaTh MPU3HAKU M CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEUICHUH 3a]1a4.

— HpOBO,[[I/ITB JIOTUYCCKUC PACCYIKACHUSA C UCITOJIB30BAHUCM I'COMETPHUICCKUX TCOPCM.

— Ilonp3oBaTbes NpU3HAKaMU PABEHCTBA NPAMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU F'€OMETPUYECKUX 3a1a4.

— Ompenensats napauieaIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CeKyIlasl.
Onpenensars napaJuieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHON MPSMOM 10
TOYEK JIPYTOW MPSIMOil.

— Pemate 3amaun Ha keTyaTon Oymare.

— IIpoBoaNTh BBIYMCIEHHS U HAXOAUTh YUCIOBbIE U OyKBEHHBIE 3HAUCHMSI YTJIOB B TEOMETPUUECKUX
3a/1a4ax C UCIIOJIb30BAHUEM CyMMBI YTJIOB TPEYTOJbHUKOB U1 MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU NEPECEUCHHUH JBYX MapauIeIbHbIX NPSMBIX ceKyllel. Pemars npaktnyeckue 3agauu

Ha HAaXO0XJICHUC YIJIOB.

— Brazmers NOHATHEM T€OMETPUYECKOTO MECTA TOUCK. YMETh ONPENSIATh OUCCEKTPHUCY yIiia U
CEepPEeIMHHBIN MEPICHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTa TOYEK.

—  @opMynaupoBaTh ONpeeIeHHs] OKPYKHOCTH U KPYyTa, XOp/bl U AUAMETpa OKPY>KHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MIPU PEIICHUH 3a1a4.

— Brnagers noHATHEM OIKMCAaHHOM OKOJIO TPECYTOJIbHUKA OKPYKHOCTHU, YMCTb HAXOJUTH e€ LCHTP.
Ilonp30BaThCA (baKTaMI/I O TOM, 4TO 6I/ICC6KTpI/ICLI YTJIOB TPCYT'OJIbHHUKA IEPECCKAOTCA B OJIHOM TOYKEC, U

0 TOM, YTO CEPEIUHHBIE NIEPIIEHIUKYJISIPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B OJJHON TOUKE.

— Bnagets noHsATHEM KacaTeIbHOU K OKPY’KHOCTH, ITOJIb30BATLCA TeOpCMOﬁ O NCPICHAUKYIIAPHOCTU
KacaTellbHOM U paanyca, nmpo BEJIEHHOT'O K TOUKE KacaHus.
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— Ilonp30oBatbes HpOCTefIHlHMPI reOMETPpUICCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/I‘-IeCKI/If/’I

CMBICIJI.

— HpOBO)II/ITI) OCHOBHBIC TCOMCTPHYCCKHUC ITOCTPOCHUSA C ITIOMOUIBIO HUPKYJIA U JIMHEHKH.

9 xmacc.
No KoJsnyecTBO yacoB
o/ HaumeHoBaHue pa3iesioB U TeM K dyexkTpoHHbIe (HU(pPOBLIE)
NPOrpaMmbl Bcero OHTp -€ o0pa3oBaTe/bHbIE Pecypchl
n padoTsbI
bu6morexa [JOK
1 Hostopenue. 2 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
2 BekToper. 12 https://m.edsoo.ru/7f41al2c
bubmnoreka IIOK
3 Meron KOOpAMHAT. 8 https://m.edsoo.ru/7f41al2c
4 COOTHOIIEHUS] MEXY CTOPOHAMH U 17 1 bubmuorexa [JOK
yIJIaMU TPEYTOJIbHHKA. https://m.edsoo.ru/7f41al2c
5 JlnrHa OKpYKHOCTH U ILJIOMIAb KpyTa 12 bubmmorexa [IOK
: by JTOHab KpyTa. https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
6 JlBiiene. 6 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
7 06 axcnomax nIaHuMeTpUy. ! https://m.edsoo.ru/7f41al2c
8 [ToBTOpEHME. 10 1
Hroro: 68 2
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Ne TeMa ypoKa JAaTa | KoJI- BO | BUABI, GopMBbI
n/n K/p KOHTPOJIA
1 [TuceMeHHBIN
IToBTOpEHME.
KOHTPOJIb
2 IIpakTrueckas
IToBTOpEHME.
pabora
Tn-9 BekTopsl. - 12 4.
3 YcTHbIH ompoc;
[TonsaTne BexkTOpa. PaBeHCTBO BEKTOPOB. [IpakTnueckas
pabota
4 . IIpakTueckas
OTkiaibIBaHuE BEKTOPA OT JaHHON TOUYKH.
pabora
5 [IpakTrueckas
Pewenue 3anau.
pabora
6 [IpakTnueckas
CymMa 1ByX BEKTOPOB.
Y ABY P pabora
7 [IpakTrueckas
CyMMa HECKOJIBKHX BEKTOPOB.
pabota
8 YcTHBIH onpoc;
Brrunranue BEKTOPOB. IIncemeHHBIM
KOHTPOJIb
9 [TuceMeHHBIN
YMHOK€EHNE BEKTOpa Ha YUCIIO.
KOHTPOJIb
10 c [TucbmeHHBIM
€/IHSSI TUHUS TPANeINH.
pest patielt KOHTPOJIb
11 Pemenue 3anau. TectupoBanue
12 [TuceMeHHBIN
Pemenue 3agau.
KOHTPOJIb
13 Pe3zeps.
14 Peseps.
T'n-10 MeTo/ KOOpAMHAT. - 8 4.
15 Pasnoxxenue Bekropa 1o 1Bym .
VYceTHBIM o1poc
HEKOJIJIMHEAPHBIM BEKTOpaM.
16 VYeTHbI# onpoc
Koopaunats! BekTopa.
17 [Ipocreiimue 3a1aun B KOOpANHATAX. VY CTHBI KOHTPOJIB
18 [TuceMeHHBIN
Pemenue 3anau MeToa0M KOOpAMHAT.
KOHTPOJIb
19 YpaBHEHHE OKPY>KHOCTH. VCTHBIH 0mpoc
20 YpaBHeHUE NPAMOIA. VYcerHbli Onpoc
21 [TuceMeHHBIN
Pewenne 3anau.
KOHTPOJIb
22 Peseps. VCTHBIN onpoc
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I'm-11

CooTHolIeHHE MeK1y CTOPOHAMH M YIJIaMH
Tpeyrojbuuka. CkajasipHoe npou3BeaeHue
BEKTOPOB.- 17 4.

23 CuHyc, KOCUHYC U TaHT€HC yIJIa. VYceTHBIM onpoc
24 Pemenue 3amau. ITuceMeHHEBIH
KOHTPOJIb
25 VYcTHBIH ompoc;
Teopema o muIomaAN TPEYTOIbHUKA.
26 Teopema cHHYCOB. VCTHBIH 01poc;
27 ITucemeHHbIM
Pewenne 3anau.
KOHTPOJIb
28 Teopema KOCUHYCOB VYeTHbI onpoc;
29 [TucbmeHHbIM
Pemenue 3agau.
KOHTPOJIb
30 [TuceMeHHBII
Pewienne TpeyrosbHUKOB
KOHTPOJIb
31 Pemienue 3aau. TecTupoBanue
32 Nsmepurtenbubie pabOTHI. YcTHbIN Onpoc
33 KonTpoabsnas padora Ne 1:
KonTponbhas
«CooTHOLIEHHE MKy CTOPOHAMU U
pabora
yIrJaMu TPeyroJabHUKA.)
34 Peseps.
35 VYron mexay Bektopamu. CKansipHOE [TuceMeHHbII
MPOU3BEJICHUE BEKTOPOB. KOHTPOIIb
36 CKaimpHoe MIPOU3BEICHUE BEKTOPOB U €TI0 TIHKTaHT
CBOIICTBO.
37 Pemenue 3anau. YcTHbll onpoc
38 Pemenue 3amau. [TuceMeHHEBIN
KOHTPOJIb
39 Pe3zeps.
I'm—12 | JlnuHa OKPYKHOCTH M IIOIIAAb Kpyra. - 12
q,
40 [IpaBunbHbBI MHOTOYTOJIBHHUK. YcTHBIN Onpoc
41 OKpyXHOCTh, ONTMCAHHAS OKOJIO MPABUILHOTO [TuceMeHHbII
MHOTOYTOJIbHHKA. KOHTPOJIb
42 OKpy’KHOCTb, BIIMCaHHAas B MPaBUIbHBIN VeTHBI onpoc
MHOTOYTOJIbHUK.
43 DopmyJibl JJIs1 BBIYUCIIECHUS 2JIEMEHTOB [TuceMeHHbII
MPaBUILHOTO MHOTOYTOJIbHUKA. KOHTPOJIb
44 Pemenue 3amau. ITnceMeHHEBIH
KOHTPOJIb
45 JlmuHa OKpy»KHOCTH. VYcTHBIN onpoc
46 Pemenue 3amau. [TuceMeHHEBIH
KOHTPOJTb
47 [Iomane kpyra 1 KpyroBoro ceKTopa VYceTHBIM o1poc
48 Pemenue 3amau. [TuceMeHHEBIH
KOHTPOJIb
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49

Pemenue 3agau.

50 [TuceMeHHBIN
Pemenue 3amau
KOHTPOJIb
51 Peseps.
'm-13 JABukenust. — 6 4.
52 ITougaTue nBMXKEHUS. Y CTHBIN Onpoc
53 CBOMCTBa ABUKEHUSL. VYcTHbIN onpoc
54 [TapannenbHblil nepeHoc YcTHbIH onpoc
55 [ToBopor [IpakTrueckas
pabota
56 Pemenue 3amau. [TuceMeHHEBIH
KOHTPOJIb
57 Pe3zeps.
00 akcnomax muanuMerpuu — 1 4.
58 006 akcuomax MIaHUMETPHUHU. VYerHbIit onpoc
59 [TuceMeHHBIN
[ToBTOpenue. TpeyronbHUKH.
KOHTPOJIb
60 [ToBTOpenue. CBoiicTBa TPEYroIbHUKOB. YcTHbIl omnpoc
61 . IInceMeHHBIH
[ToBTOpenue. YeTbIpEXYTOIBHUKHY.
KOHTPOJIb
62 - 64 Pemienue 3anmau. TectupoBanue
65 KontponbHas
KonTpoabnasi padora.
pabota
66 - 68 Pezeps.

HToro — 68 yacos
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

9 KUIACC

Koxa
MPOBEPAEMOro
pe3yJibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOJUTH C UX
MOMOIIBIO  PA3JIMYHBIC DJIEMEHTHI TPSIMOYTOIBHOTO TPEYTOJTbHHUKA
(«pemmeHne  MPAMOYTOJIBHBIX  TPEYTOJBHHKOBY»). Haxomute  (c

IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIMHBI U YTJIbL JJIA HETaOJIMYHBIX 3HAYECHUI

6.2

ITonp30BaThCA (bOpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHHUA COOTHOIICHU

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMIYNHAMUA

6.3

Hcnons3oBaTe TEOpEMbI CHHYCOB M KOCHHYCOB IUI HaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYIrOJbHHUKA («PELIECHUE TPEYTOJbHUKOBY),

MPUMEHSTDH UX MPU PELICHUH T€OMETPUUECKHX 3a]a4

6.4

Bnaners nonsaTHsAMHM npeoOpa3oBaHUs NOJOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MMOJ00HBIX ¢uryp. [lonp3oBaTbes CBOMCTBaMHU 1MOA00Us
MPOU3BOJILHBIX (UTYp, YMETh BBIYHUCIATH UIMHBI U HAXOAUTH YTJIBI Y
nono0HbIX uryp. IlpuMeHsTh CBOMCTBa MOJOOHS B MPAKTHYECKHX
3ajayax. YMeTb IPUBOAUTH IpUMEpbl MOAOOHBIX (uryp B

OKpY’KaloIleM MHUpe

6.5

[lonb30BaThcs TeopeMaMu O MPOU3ZBEACHUU OTPE3KOB XOpJ, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApPATC KacaTelIbHOM

6.6

Ilonp30BaTbecs  BEKTOpaMH, IOHUMaTb WX TIEOMETPUYECKHHA U
¢bu3nueckuil CMBICT, MPUMEHATh MX B PELICHUH T'€OMETPHUYECKUX M
¢usnueckux 3amad. [IpuMeHSTH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HaXOXACHUA JJIMH U YTJIOB
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ITons30BaThCSA MCTOAOM KOOpAWHAT Ha INIOCKOCTH, IIPUMCHATHL €ro B

67 pELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a7a4
Brnagerp DNOHATHSMH — OPaBUIBHOTO  MHOTOYT'OJIBHHMKA,  JIJIMHBI
63 OKPY>KHOCTH, [UJIMHBI AYTH OKPY>KHOCTM M PaJMaHHOW MeEpbl Yria,
' YMETh BBIYMCIATH IUIOHIaAb Kpyra W ero yacrteid. [IpumeHsaTsb
MOJYYEHHbIE YMEHHUA B TPAKTHUECKUX 3a7a4ax
6.9 HaxomuTh ocu WM LIEHTPBl CUMMETPHH (QUTYD, TPUMEHSTh TBHKCHUS
. IJTOCKOCTH B TPOCTEHIINX CITyYasiX
[IpuMmeHsATh MOMYyYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJCNH Ui 3a7ad peajbHOW >KM3HU W TPOBOJAUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM Toao0us U

TPUTOHOMETPUYECKMX (QYHKIMKA (TONB3YysACh, TAE€ HEOOXOAUMO,

KaJIbKYJISITOPOM)
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HPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUSA

9 KUIIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
. TOXJeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. PemieHue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [lo1odrne COOTBETCTBEHHBIX IJICMCHTOB
6.4 Teopema o npousBeeHUH OTPE3KOB XOPJ, TEOPEMBI O POU3BEIECHUN OTPE3KOB
' CEKYILUX, TEOpPEMA O KBaJipaTe KacaTeJIbHOU
Bekrop,  mmmHa  (MOXyNnb)  BEKTOpA,  COHAIIPABICHHBIE  BEKTOPHI,
65 MIPOTUBOIMOJIOXKHO HANpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpALlMU HaJ| BEKTOpaMH. Pa3nokeHue BeKTopa 1Mo IByM
HEKOJJIMHEAPHBIM BEKTOpaM
66 Koopaunate! BekTopa. CkaisipHOE NMPOU3BEIACHHE BEKTOPOB, IPUMEHEHUE IS
. HAaXOJICHU JUIUH U YTJIOB
JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM U OKPY’KHOCTH B
6.7 KOOpJMHATAX, NEPECCUCHUE OKPYKHOCTEH U MPSAMBIX. MeTOoJ KOOPAUHAT U €ro
IIPUMEHEHHE
6.8 IIpaBuiibHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHOCTH. ['paycHas v paguaHHas Mepa yria, BBIYMCICHUE JUIUH TyT
. OKpY>KHOCTEH
6.10 IInomans kpyra, CeKTOopa, CErMeHTa
611 JIBuKeHHs] TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (GuUryp (3eMeHTapHbIe
' npeacrasnenus). [lapamnensusiit neperoc. [ToBopor
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IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
NpoBepPsieMOro O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOTrPaMMbl OCHOBHOT'O
TpeOOBaAHUS o01ero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omepanuu HaJ MHOXECTBAMH, yMEHHUE OIEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, NPUMEHATh UX MPU PEIICHUU
3aJ1a4; yMEHHUE UCIOJIb30BaTh rpahuuecKoe MpeICTaBIeHUEe MHOXKECTB
JUIS OMUCAHMS PEabHBIX MPOIIECCOB U SBJICHHM, MPH PELICHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHHe OonepupoBaTh NMOHATUSAMHU: ONPEAEICHUE, AKCHOMa, TEOpeEMa,
JOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HWCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATUAMHU: HATypajibHOE YHCIO, IMPOCTOE U
COCTaBHOE 4YMCJIO, J€JIMMOCTh HATypalbHBIX YHCET, NPU3HAKU
JIETUMOCTH, LEJI0€ YHUCIIO0, MOIYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsiTUYHas JpoOb, CTaHAAPTHBIM BUJ 4KCIA, PAMOHAJIBLHOE YHUCIIO,
UppalMOHATIBHOE YHCIO, apu(METHUYeCKUd KBaJApPaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUSL C  4YHMCIaMH, CpaBHUBAaTh U
YHOPSIOUUBaTh YHUCIA, TMPEICTaBIATh YHUCIA HA KOOPJIMHATHOM
IOpSAMOM, OKpPYIJIATh YHCIA; YMEHHE [eJlaTh HPUKUIKY U OLEHKY

pe3yjibTaTra BBIUMCIICHU N

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LENBIM I0Ka3aTeleM,
apu(MEeTHUYECKHI KBaJpaTHBIM KOpEHb, MHOTOWIEH, ajredpanyeckas
apoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOH CTEMEeHU
0oJbllle €IWHULBI, YMEHHE BBINOJIHATH pacuérel Mo Qopmyram,
npeoOpa3oBaHusl ILENbIX, JpPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, Pa3jI0OKEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCJIE C KCIOJIb30BaHHEM (OPMYJT pPa3HOCTH KBaJApaToB W

KBaJipaTa CyMMbI U Pa3HOCTH
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YMeHue onepupoBaTh NOHITHIMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJTHOM TEpEeMEHHOH, 4YMCIOBOE€ HEpPaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; yMEHUE pelnlaTh JIMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOMN
MEPEMEHHOM, B TOM YHUCJIE MPU PELIEHUHU 33]a4 U3 JPYTUX MPEIMETOB
U TPAKTUYECKUX 3a7a4;, YyMEHHUE HCIOJb30BaTh KOOPIAUHATHYIO
NpSIMYI0 ¥ KOOPJIMHATHYIO IUIOCKOCTb JJISi HM300pa)K€HHUsS pelIeHui

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh MOHATUAMM: QYHKIMS, rpaduK QyHKINH, HYIU
¢byHKIMY, IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblIee W HAUMEHbILIEE 3HAYCHUS
¢byHKINY; yMEHHe OIIEpPUPOBATH HOHATHAMMU: npsmMas
MPOMOPLUUOHANILHOCTD, JUHEHHAs (PyHKLMS, KBaapaTHUuHas (yHKIuS,
oOpaTHasi MPONOPLHUOHANIBHOCTb, Mapaboia, rumnepOosa; yMeHue
CTpOUTH TpaPuKH QYHKIUI, HCHIOTB30BATH TPAPUKH /IS ONIPEICIICHUS
CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JJIs PELICHUs 3aJad U3 JIPYyrux
y4eOHbIX TPEAMETOB U PpEAITbHOM IKHU3HH, YyMEHHE BBIPAXKATh

(dbopMyiaMy 3aBUCUMOCTH MEXIY BETMUYUHAMU

YMeHue OIIEpUPOBATH MOHITHSMMU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass M TeoMeTpuYecKkass  IPOrpecCUu;  YMEHHUE
UCITIOJIb30BaTh CBOICTBA MOCIIEAOBATEILHOCTEH, (OPMYJIBI CyMMBI U
o01iero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIE 3ajad U3 JAPYTux

y‘{e6HLIX npeaMETOB U peaJII:HOﬁ JKHN3HHU

YMeHue pemaTth 3alaud pa3HbIX TUIOB (B TOM YMCJE Ha MPOLECHTHI,
O WM 4YacTH, ABWXKEHHE, pPaldoTy, IIEHy TOBAapOB M CTOMMOCTh
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUs JIUYHBIMH U
CeMEMHbIMU  (UHAHCAMM); YMEHHME  COCTABIIATh  BBIPAXKEHMUS,
YPaBHEHUSA, HEPABEHCTBA U CUCTEMBl II0 YCJIOBHMIO 3aJayd,
UCCIIeIoBaTh MOJTYYEHHOE pEIIeHUE U OLIEHWBATh IPaBJOINOJ00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHIAMHU: (QUrypa, TOUYKa, OTPE30K, MpsMas,
Jyd4, JOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPECHHBII

U PABHOCTOPOHHUHM TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYTOJIbHUK,
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MeauaHa, OUCCeKTpUca U BBICOTAa TPEYroOJIbHUKA, YETBIPEXYTOJIbHHUK,
napajuiesiorpaMMm, pom0, TpSIMOYTOJIbBHUK, KBajapar, Tpamnerus;
OKPY’>KHOCTb, KpYyI, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HM, Ha HAXO0XICHUE INEOMETPUYECKUX BEIIMYUH C IPUMEHEHHEM

M3yUYEHHBIX CBOMCTB GUryp u pakToB

10

YMeHue OmepHpoBaTh IOHATUSMHU: PABEHCTBO (HUTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MMapAUIEIbHOCTh U NEPHEHAUKYJIPHOCTh HPSIMBIX,
yroia MeXAy TMpsSMbIMU, TEPIECHIUKYISAP, HAKJIOHHAs, IPOEKIIUS,
nogobue ¢puryp, noJo0HbIe TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapamiedbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKPY’KAaIOIIeM MHPE

11

YMeHue onepupoBaTh MOHATHUSMHU: JUIMHA, PAacCTOSHUE, YIoJ
(BemuuMHA yTria, CUHYC U KOCHHYC YIJIa TPEYrOJIbHHKA), IUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYIKaIOIIEM
MHUpE; YMEHHE NpHUMEHATh (OpMyJbl IepuMeTrpa U IUIOAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeNIENUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHMS  JUIS

BBIYUCIICHUS IIUH, PACCTOSHUM, IIJI0IIAIEH

12

YMmenue wuzo0paxarb IUIOCKHE (Urypbl W KX KOMOMHAlWH,
IPOCTPAHCTBEHHbIE (QUIYpbl OT PYyKH, C IOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHAMU: IPSAMOYIOJIbHAs — CUCTEMa
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBI U KOOPAWHATHI U MPEACTaBICHUS
JaHHBIX M peHIeHus 3ajady, B TOM 4HCIE M3 JPYIHMX Y4eOHBIX

IIPEAMETOB U PEaIbHOM KU3HU

14

YMeHue omnepupoBaTh IMOHATHSAMH: CTOJOMKOBBIE U  KPYTOBBIE
auarpamMmbl,  TaOnuWIbBl, cpeaHee  apudMeTHUECKoe, MeauaHa,

HauOoJbIlllee U HAUMEHbIIEE 3HAYEHHUs, pa3MaxX YHMCIOBOro Habopa;
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yMEHHE  U3BJIEKaTh, HMHTEPOPETUPOBATH M  MPEoOpPa3OBHIBATH
uH(pOpMallnIo, TPEACTaBIEHHYI0 B TalOiaMIax M Ha JAUarpaMmmax,
OTPAXKAIOLIYI0 CBOKWCTBA M XapPAaKTEPUCTUKHU PEANBHBIX MPOLIECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb W3MCHYMBBIC BEIWYMHBI B

OKpY’KarolieM MHUpe

15

YMeHue onepupoBaTh IMOHATUAMH: CIIy4alHBIA OMNBIT (CIy4alHBIN
SKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (IJIEMEHTApHBIM HCXOJ)
CIy4allHOTO OIIbITa, CIIyYailHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMCHHUC HaxXOIUTb BCPOATHOCTH CHy‘-I&fIHbIX COOBITUA B OIBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMM;, YMEHHE pellaTh
3a7a4d METOJIOM OpPraHM30BAHHOTO Iepedopa M C HCIOJIb30BAHUEM
npaBWiia YMHOXKEHUS; YMEHHE OLCHHBAaTh BEPOSTHOCTU pPEaTbHBIX
COOBITHI M SIBICHHUH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYKAlOIIEM MHpPE W B JKU3HH,
3HAKOMCTBO C TIIOHATHEM HE3aBUCHUMBIX CO6BITHI>1; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHue BbIOMpaTh MOIXOJSANIANA W3YYEHHBIM METOJ IJIsS PEIICHHS
3a/1au, MPUBOJIUTH MPUMEPHl MATEMaTUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBIECHUE 3aKOHOB MAaTEMATUKHU B
HUCKYCCTBE, OIUCHIBATh OTJEIBHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJTy4YeHHBIE B XOJE Pa3BUTHUA MATEMATHKH KaK HAyKH, MPHUBOJIUTH
MpUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Uucna u BBIYUCTIECHUS

1.1 HarypanbsHblie 1 nenbie yucna. [Ipu3Haku 1eIUMOCTH HEIbIX YUCET

- OOBIKHOBEHHbIE M JI€CATUYHbIE  JpOOM,  TPOLEHThI,  OECKOHEUHbIE
' MIePUOIUYECKHE TPOOH

13 Panmonanpupie  uyncina. ApudMETHYECKHE OINepalid C  PaldOHAIbHBIMH
' YyHClIaMu

14 HetictButenpHble unciaa. ApudmeTHUecKue ornepanud ¢ JACHCTBUTEIHHBIMU
' qrcIaMu

s [Tpubmm>x€HHbIE BBIYMCICHUS, TpaBUJia OKPYIJIGHUS, TPHUKUIKA M OIEHKA
' pe3ynbTaTa BRIYUCICHUN

2 AnrebpanyecKkue BhIpaKeHHUs

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHMSI C IEPEMEHHBIMHU )

55 Crenenp ¢ uensiM TokaszareneM. CTeneHb € palMOHAJIBHBIM ITOKa3aTelIeM.
' CBoiicTBa CTENEHU

2.3 MHorowieHbl

2.4 Anrebpanueckas 1poob

) s Apudmernaeckuit KOpPEHb HaTypajgbHOU CTEIICHH. JelictBus c
' apuQMeTHUECKUMU KOPHSIMH HAaTypaIbHOU CTETICHH
3 YpaBHEHUs 1 HEpABEHCTBA

- Llensle u npoOHO-palMoOHaNbHbIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUU

25 Llenple u napoOHO-paloOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Perrennie TeKCTOBBIX 3ama4

4 YucnoBbie OCIEA0BATEIHLHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a1aHUs TTOCIIEA0BATEILHOCTEN
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Apudmernueckass U reomerpuyeckas mnporpeccud. Dopmysa  CIOXKHBIX

4.2
IPOLICHTOB
5 OyHKIUU
@Oyukus, crmocoObl  3amanus  QyHkuuu. [paduk  Qynkumu.  OO6macts
ompeeNieHUs 1 MHOXKECTBO 3HaueHu QpyHkimu. Hynu ¢yakuuu. [TpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUHMH. MakcuMyMmbl U
MUHUMYMBl (pyHKIMH. Hanbosbilee W HauMeHbllee 3HaueHUE (YHKIMU Ha
MIPOMEXKYTKE
6 KoopanHatel Ha IPSIMON M IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOpAUHATEI HA IIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHoroyrojasHuKu
7.4 OKpy’>XKHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKUx BeTUUYnH
7.6 BexTops! Ha TuIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposrHocTs
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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