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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O KYPCA "TTEOMETPUA"

PaGouas mporpamma o yue6Homy kypcey "['eomerpust" mist oOydaromuxcs 9 KiaaccoB pa3paboTaHa Ha
ocHoBe DenepaabHOro TOCYIapCTBEHHOT0 00Pa30BaTEILHOTO CTAaHIapTa OCHOBHOTO 0011er0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUH, IPEIBABIIEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U
TPaIUIMA POCCHIICKOTO 00pa30BaHusl, KOTOPhIE 00ECTIEYNBAIOT OBJIAJCHUE KITFOUEBBIMU KOMITETEHIHSIMH,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TI03HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpamMMe ydteHsl uaeu
u nonoxenus: Konuenmmu pa3Butus MmareMaTueckoro oopasosanus B Poccuiickoit denepanyu. B smoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 6a30BOi MaTeMaTHUECKOM IMOATOTOBKH. YK€ B IIKOJIE MATEMAaTHKa CIIYKHT
OIIOPHBIM IPEIMETOM I U3YUEHUS CMEXHBIX IUCLUIUIMH, a IIOCIIE KOJIbl pealbHOW HE00X0IMMOCThIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKe, YTO TPEOYeT MOTHOLEHHOU 06a30B0ii 00111e00pa30BaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC 1 MaTeMaTHIECCKOM.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, 151 KOTOPBIX MaTeMAaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTryeckast MoJIe3HOCTh MATEMAaTHKH O0OYCIIOBJIEHA TEM, UTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JJIs
pa3BUTHA HAYyYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALIUS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuH, ManodppekTHBHA
ITOBCETHEBHAS IPAKTUYECKAs AeATENbHOCTh. KaX10My 4el0OBEKY B CBOEH KU3HHU MPUXOJUTCS BBIITOIHATh
pacy€Thbl U COCTABNIATH AITOPUTMBbI, HAXOUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU MPUEMaMHU
reOMEeTPUYECKUX U3MEPEHNUN U TIOCTPOEHUH, YUNTaTh MH(OpMaIIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM U rpauKoB, )KHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacHipeHrueM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIL MBIIIJICHUA, HpOfIBJ’I?IIOHIHﬁC?I B OHpGI[GJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpOoHEeCCE N3YYCHUA MAaTEMATUKH B apCCHAIT HpI/IéMOB 1 METOJ0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA MHAYKIUA 1 JCAYKIUA, 0606HIGHI/IG N KOHKpETU3alusd, aHallu3 U
CUHTE3, Ki1accu(uKalus U cuctemMarusaius, abctparupoBanue u aHanorus. O0beKThl MaTeMaTHUYECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHMs (OPMYITHPOBATh, 0OOCHOBBIBATH U JJOKA3BIBATH CYXKICHHS, TEM CAaMbIM
pa3BUBAIOT JIOTUYECKOE MbIIITIeHHE. Benyias poib npuHaaieXuT MaTeMaTuke U B GOpMUPOBAHUN
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B miporiecce pereHus 3a1a4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKKC TBOPUYCCKAA U IIPUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOyueHne MaTeMaTHKe Ja&T BO3MOXXHOCTh Pa3BUBATh y 00YJaIOMINXCS TOYHYIO, PAIIHOHATIBHYIO U
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIS BRIPQKEHHS CYXKICHUH M HAIJIAJHOTO UX HPEICTABICHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METO/IaMH [TO3HAHUSI JICHCTBUTEILHOCTH, TIPEJICTABICHIE O IPEAMETE U METOAAaX MAaTEeMaTHKH, UX OTIMIHH
OT METO/IOB JIPYTHX €CTECTBEHHBIX  TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTAX MPUMEHEHUS MaTEMAaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MAaTEMATUKHU TaKXKC CHOCO6CTByeT 9CTECTUYCCKOMY BOCIIMTAHHUIO YE€JIIOBCKA, IOHNMMAaHHIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHm”I, BOCIIPHUATUIO TCOMETPHUICCKUX (l)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yXe 3aTeM Y4UTbh HaJ0, 4YTO OHA YM B MOPSAIOK IPUBOJUTY, — MHCAJ BEJIUKUHI PYCCKHI
yaeHbli Muxaunn BacunbeBud JIoMoHOCOB. M1 B 3TOM COCTOMT OlHA M3 IBYX IIeJIeld 00yUCHHUS TEOMETPUHU KaK
COCTABHOM YacTW MaTEMAaTHUKH B IIKOJIE. DTOU LIEJTM COOTBETCTBYET JOKA3aTelIbHAsl JIMHUSI MPETOJaBaHus
reomerpun. Creays mpeacTaBlIeHHON paboueil mporpaMmme, HaYMHAsI ¢ CEAbMOIO KJlacca Ha ypoKax
T€OMETPUHU 00YHAIOUNCS YUUTCS POBOAUTH JOKAa3aTEIbHbIC PACCYKICHHS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHUs, TOKa3bIBaTh UCTUHHBIC YTBEPHKJICHUS U CTPOUTH KOHTP MPUMEPHI K JIOXKHBIM, IPOBOIUTH
PACCYXKIIEHUSI OT «IIPOTUBHOT0», OTJIUYATh CBOMCTBA OT MPU3HAKOB, (POPMYITHUPOBATH OOpATHBIE
YTBEpXKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €ro U B OKpY>Karolei
KU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud llapeirus, «roasMu, TOHUMAKOIUMHA, YTO TAKOE
J0Ka3aTeNIbCTBO, TPYHO U JaKe HEBO3MOKHO MaHMITYJIMPOBaTh». 11 B 3TOM COCTOUT Ba)xkHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEJOCTEPETraAIOT YUUTENS OT U3JIUIIHEro popMaan3mMa, 0COOEHHO
B OTHOILICHWH Hadal U OCHOBaHMUM reometpun. @pannysckuii marematuk JKan /[peJOHHE 110 ’TOMY IOBOY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOM MpoOaeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTcs, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE U30eraTb MPOM3HOCUTH caMo 3TO ¢0BO. C Apyroil ke CTOPOHBI, HE CIENyeT
yIyCKaTh HU OJJHOM BO3MOXKHOCTH J1aBaTh MPUMEPHI JJIOTMYECKHUX 3aKII0UEHHH, KOTOpbIe Ky/a B O0bIIeiH
Mepe, 4eM HJIesl aKCHOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MATEMaTH4YECKOTO

MBIIJIICHUA)).

Bropoii 1enbro n3y4eHns TeOMETPUU SABISETCS UCIIONB30BAHNUE €€ KaK MHCTPYMEHTA IIPU PEILICHUH Kak
MaTeMaTHYECKUX, TaK U MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINHI KypC
Tre€OMETPUHU LUIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU OTIPEAEIUTh T€OMETPUUECKYIO (PUTypy, OIHcaTh CJIOBAMU
JaHHBIN YepPTEX WIM PUCYHOK, HAMTH IJIOLIA/1b 3eMEJIBHOIO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJIUHY
OIITOBOJIOKOHHOT'O Ka0eJst Ui TpedyeMble pa3Mepbl Tapaxka i aBTOMOOMIsl. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIINTEINIbHAS JINHNS B U3YYEHUH T€OMETPHH B IIKOJIE. J[aHHAS MpaKTU4eCKas TUHUSA SIBIIIETCS HE MEHEE
BaXkHOM, yeM rnepBasi. Emé IlnaTon npeanuceiBai, 4tods! «rpaxaane [IpekpacHoro ropoja H1 B KOeM
cllydae He OCTaBJIsUIM F€OMETPHIO, Be/lb HEMAJIIOBAXXHO Jjake MOO0UHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie
7ia, BIIPOYEM, M BO BCEX HayKaxX — JUIsl Iy4IIero UX YCBOEHUS: Mbl BEJlb 3HAEM, Kakasi OeCKOHEeUHas pa3HHIla
CYILLIECTBYET MEXY YEIOBEKOM IPUYACTHBIM K T€OMETPUN U HENTPUYACTHBIMY. [{J11 TOr0 yUUTENIO
peKOMeHIyeTcsl MoAOUpaTh 331a4 MPAKTUYECKOT0 XapaKkTepa il pacCMaTPUBAEMbIX TEM, YUUTh JeTel
CTPOUTh MATEMATHYECKUE MOJIEIHN PEATBHBIX JKU3HEHHBIX CUTYAli, TPOBOAUTE BBIYKMCIICHHS U OLIECHUBATH
aJIeKBATHOCTD MOJYYEHHOT0 pe3yibTara. KpaliHe Ba)KHO OAUEPKHUBATH CBSA3U T€OMETPHUH C IPYTUMH
npeIMeTaMu, MOTUBHPOBATH UCIIOJIB30BATh ONPEAETICHUS TeOMETPUUECKUX (PUTYP U TOHATHH,
J€MOHCTPUPOBATh MPUMEHEHHE MOJYYEHHbIX YMEHUH B (PU3MKE U TEXHUKE. DTHU CBSA3U HauboJjee IpKo
BHJHBI B TeMax «BekTopb», « [ pUroHoMeTprudecKre COOTHOIIEHUD», «Meton koopanHaT» n «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Cornacno yueOHOMY MIaHy B 9 kiacce u3yyaercs yueOHbIl Kypc «I'eomeTpus», KOTOpBIN BKIIOYAET
CJIEAYIOIIME OCHOBHBIE pa3zenbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiictBay, «M3mepenue
T€OMETPUYECKHUX BEIIMYUHY, & TAKKE «/leKapTOBbI KOOPAMHATHI HA IUIOCKOCTI), «BEKTOpPBI», «/IBUXKEHUS
wiockoctu» U «lIpeoOpa3oBanus mogoous». YueOHbIN TIaH NMpelycMaTpUBaeT U3yYeHHUE TeOMETPUN Ha
0a30BOM ypOBHE UCXO0/s U3 68 yueOHBIX YacOB B y4E€OHOM TOy.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO. DOPMYIIbI
IMPUBCACHUA.

Pemenue TpeyroiabHIUKOB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. PellieHne mpakTHUecKuX 3aad ¢
HCIIOJIb30OBAHHUEM TCOPEMbI KOCUHYCOB U TCOPEMbBI CUHYCOB.

[Ipeo6pazoBanue momoodwusi. [1og001e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o pon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHNN OTPE3KOB CEKYILHX, TEOPEMA O
KBaJparTe KacaTeJIbHOM.

BexkTtop, 1Ha (MO1yJ1b) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIIOIO0AKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalluy HaJl BeKTopaMu. Pasznoskenue BeKTopa 1o IByM
HEKoJUIMHEeapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOe IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE AJIs
HAXOXJICHUS JUIUH U YTJIOB.

JlexapToBbI KOOPINHATHI HA TUIOCKOCTH. Y PAaBHEHHUS IPSIMOU U OKPY>KHOCTH B KOOPJIMHATaX, IEPECEUCHHE
OKPYKHOCTEH U IPSMBIX. METOI KOOPAMHAT U €ro NPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKU. [{nrHa OKpyXHOCTH. I'pajtycHas u pajuaHHas Mepa yria, BbIYUCIEHUE
JUIMH 1yT OKpyKHOCTeH. [Inomane kpyra, CeKTopa, CErMEHTa.

JIBuKeHHMsI IIIOCKOCTU ¥ BHYTPEHHHUE CUMMETpUU (HuUryp (3eMeHTapHble npeacTaBienus). [lapannensHbiii
nepenoc. [ToBopoT.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenne yaeOHOTO Kypca «I'eoMeTpus» TOJDKHO 00ecTeuynBaTh JOCTHKEHNE HA YPOBHE OCHOBHOTO
o01m1ero 06pa3oBaHus CIEIYIOMINUX JIUMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTro Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPECa K MPOIUIOMY M HACTOAIEMY POCCUUCKOM MaTEeMAaTHKHU, IEHHOCTHBIM OTHOIIIEHUEM
K TOCTHXKEHHUSM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTHKEHHM B IPYrHX HayKaX U MPUKIAIHBIX cepax.

I'paskianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpaskJaHNHA U peaU3alliy ero IpaB, MPEICTaBICHUEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, BICHUI, IPOLIETYP IPaskJaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STHYCCKHUX TTPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPaJIb- HO-3THUECKHUX
MIPUHIIMIIOB B ACSITENFHOCTH YU4EHOTO.

Tpynosoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH MTPAKTUYECKHUX 3a]a4 MaTEMaTHUECKON HalpaBICHHOCTH,
OCO3HAaHHEM Ba)KHOCTH MaTeMaTU4YeCKOro 00pa30BaHus Ha NPOTSHKEHUU BCEH YKM3HU JIJISl YCIEIIHON
po¢ecCHOHATILHOM EATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HaHHBIM BBIOOPOM U IIOCTPOEHUEM MHIUBUAYATbHONU TPA€KTOPHH 00pPa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN.

IcTeTnYecKoe BOCIUTAHUE:!
CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHYECKUX O0BEKTOB, 3a/1a4,
peLIeHu!, pacCyKICHHNI; YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaHI/Ieﬁ B ICATCIIbBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTIX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMOHMMAaHHEM MaTeMaTHIEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJI Pa3BUTUS HUBUIIN3AlINN,

OBJIAJICHUEM S3bIKOM MaTEMAaTHKH U MaTEMAaTUIECKOMN I(y.]'[LTypOﬁ KaK CpCACTBOM IMO3HAHUWA MUPA,

OBJIaICHUEM HpOCTGﬁHIPIMPI HaBBIKAMH HCCJICIOBATEILCKOM IESITCIIbHOCTH.

duznyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOUMOHAIBHOI0 0JIarONoIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 37J0POBbS, BEIECHUS 3/I0POBOTO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXa, peryispHas Gu3nueckas
aKTUBHOCT);

c(OpPMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, IPU3HAHMUEM CBOETO IpaBa Ha OIMOKY U TaKOTo JKe IpaBa
APYroro 4eJoBeKa.

IK0JIOrHYecKoe BOCIUTAHHUE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHHI71 JJISA peHIeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY’KaroIen cpe/bl, IIAaHUPOBAHUS MTOCTYMKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIEH
CpeIbl;

OCO3HAHHEM TJI00ATBLHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTel UX PEIICHUS.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYrBaIOLIMe aJaNTAHI0 00y4al0IIerocsi K M3MeHSIOLIUM CS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:



— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
puoOpeTaTh B COBMECTHOM I€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKU M KOMIIETEHIIMU U3 OTbITa IPYTHX;

— HE0OXOIUMOCThIO B (POPMHUPOBAHUH HOBBIX 3HaHUI, B TOM 4ucie (GOpMYIHPOBATH UEH, TIOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (HOPMYIUPOBAThH
U OLICHUBAThH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XxapaKTepusyroTcs

OBJIAZICHUEM YHUBEPCANbHLIMU ROZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelicmeusAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCBUIMU.

1) VYnueepcanvnvie noznasamenvHule oelicmeaus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memo008 NO3HAHUS OKpyatcaroweco mupa, NpuMeHernue j10cu4eCcKux,

ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMaTUUECKUX OOBbEKTOB, TOHITHH,
OTHOIIEHHI MEXY TOHATHAMHE; (POPMyITHUpPOBATh ONPEIEICHUS TIOHATHIA; YCTaHABINBAThH
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIIH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

— BOCIPHUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CY)KJECHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

— BBIABJISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX; IPeUlarath KpUTEPUHU JJIs BBIABICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUH;

— JACJIaThb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKJIECHHUH (IpsSMBbIEe U OT IPOTUBHOTO), TPOBOANUTH
CaMOCTOSITENIbHO HECIIO’KHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpanBaTh apryMEeHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CcI10CcO0 pelieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOAXOAAIIMHI ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHE JeicCTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKUIT HHCTPYMEHT MO3HaHUsI; (OPMYIMPOBATH BOPOCHI,
duKcupyroue NPOTUBOPEUNE, MPodIEMy, CAMOCTOSTEIHLHO YCTAHABIMBATh HCKOMOE U JJAHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0H;



— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OMIECHHUS M BBIBOBI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHNS, OLICHUBATH JOCTOBEPHOCTD ITOTYICHHBIX PE3yIbTAaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, a TAKIKC BbIIBUTATH ITPCAIIOJIOKCHUA O €0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBIBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMALUIO pa3IMYHBIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh POpMy MpencTaBieHUs] HHOOPMAIMH U HIUTIOCTPUPOBATH PEIIaeMble 331a4l CXEMaMH,
qyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSMU;

— OILIEHMBATh HAJAEKHOCTh HHPOPMALMH 110 KPUTEPUSAM, PEJI0KEHHBIM YUUTENIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUHbLE Oelicmaus 0becnedusam c@hopmupo8anHoCms COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo0urenue:

— BOCIIpUHHUMATL U (bOpMyJ'II/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C YCJIIOBUAMHU U LECIISIMU O6H.I€HI/IH;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa4U, KOMMCHTHUPOBATDH HOJ'Iy‘I@HHHfI pe3yibTar;

— B X0JIe 00CYXAEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI, IPOOIEMBI, pelIaeMoit
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIIEHHUS; COMTOCTABIISATh CBOU CYXKJECHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh Pa3IUYNe U CXOACTBO MMO3UIIUIL; B
KOPPEKTHOM opme popmMyIupoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

— MPEACTaBJIATh PE3yJbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3aJ1a4 MPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IOHUMAThb U UCII0JIB30BAaTh NPEUMYIICCTBA KOMaH}IHOI\/’I n I/IH)IPIBPI}IyaHI)HOfI pa6OTBI IIpu pCUICHUHA
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MPUHUMATH [[Eh COBMECTHON JESITENbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM paboTHI,
pacrpenenaTb BUABI paboT, JOrOBapUBaThLCS, 00CYKIATh MPOIIECC M Pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (popMax paboThl (00Cyk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C ApYTUMHU YWICHAMHU KOMAaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OO MPOAYKT 110 KPUTEPUIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBHS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIIATD IUIAaH, aJITOPUTM pEIIeHH 3a/1a4u (MU €ro 4acTh), BBIOUPATh CIIOCO0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPoIIecca U pe3yiibTaTa PEeIIeHUs
MaTeMaTHYECKOM 3aa4uH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CT05IT6J'IBCTB, HaﬁI[CHHBIX OIJ_II/I6OK, BBbISABJICHHBIX pr,HHOCT@ﬁ;

— OLIGHUBATh COOTBETCTBUE PE3YbTATa ACATEIBHOCTH IOCTABICHHOM 1IeJTH U YCIOBUAM, OOBACHITH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e]I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 06]]_[61"0 06pa3013aHI/1;1 JOJI2KHO
obOecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEIAMCTHBIX O6p830BaTeJIBHLIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMETpHUYECKUE (DYHKIIMHU OCTPBIX YIJIOB, HAXOAUTh C X MIOMOIIbIO pa3IuYHbIe
3JIEMEHTBI MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA («pELICHHE MPSMOYTOJIbHBIX TPEYroJbHUKOBY»). Haxoauts (¢
MOMOUIbIO KaJbKYJIATOPA) AJIUHBI U YIJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

— Ilonp3oBaTbCcs Q)OpMYHaMI/I MMPUBCACHNUA U OCHOBHBIM TPUTI'OHOMETPUYCCKHUM TOKICCTBOM JIA
HaXO0XXJCHUS COOTHOLICHUH MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU.

— Hcnonp30BaTh TCOPEMbI CHHYCOB U KOCMHYCOB UIS HAXOXKIACHUA PA3JIMIHBIX 3JICMCHTOB
TPEYroJIbHUKa («pemeHI/Ie TPCYFOJII)HI/IKOB»), IMPUMCHSTDH UX IIPU PCHICHUN TCOMETPUICCKUX 3a1ay.

— Bnanets nonaTusiMu npeodpazoBaHus MOAO0HUS, COOTBETCTBEHHBIX AJIEMEHTOB MOI0O0HBIX UTYP.

— Ilonp30BaTkcs CBOMCTBAMU OJOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUTMHBI U HAXOIUTh
yIribl y noA00HbIX Guryp. IlpuMeHaTs cBoiicTBa MoA00uUs B IPAKTHUECKUX 3a4a4ax.

— VYMeTh NpUBOAUTH IPUMEPHI TOJA00HBIX PUTYp B OKPYKAIOIIEM MHUPE.

— Ilonp3oBathCs TCOpEMaMHU O IMPOU3BECACHUUN OTPE3KOB XOPJ, O IPOU3BECACHNUU OTPE3KOB CCKYIIUX, O
KBaapare KacaTeJIbHOM.

— Tlomp30BaThCs BCKTOpaMHu, IOHUMATh UX l"eOMeTpI/I'-IeCKI/Iﬁ u (1)I/ISI/I‘ICCKI/II‘/’I CMBICJI, IPUMCHSATH UX B
PEIICHUU T€COMECTPUYCCKUX U (1)I/IBI/ILIGCKI/IX 3aga4.

— HpI/IMeHHTB CKaJIApHOC MMPOU3BCACHUC BEKTOPOB IJId HAXOXKACHHUA NJIMH U YTJIOB.

— Tlomp30BaThCs MCTOJOM KOOPpAWHAT Ha IIJIOCKOCTH, IPUMCHATE €TI0 B pEIICHUU I'€COMCTPUUCCKUX U
IMMPAKTUYCCKUX 3aaa4.

— Bnazners NOHATHSIMEU NPABUIBHOTO MHOTOYT'OJIBHHKA, JNIMHBI OKPYKHOCTH, JTMHBI TyTH
OKPY’KHOCTH ¥ PaJINaHHON MEpBI yIila, YMETh BBIUNCIATH IJIOMIAlb KPyra U €ro 4acTei.

— HpI/IMeHHTB IMMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— HaxoauTs ocu (uu HeHTPhl) CUMMETPUU QUTYD, TPUMEHSTH IBUKEHHS MIIOCKOCTH B POCTEHIINX
ciyyvasix.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUSA HA ITPAKTUKEC — CTPOUTH MATCMATUYCCKUC MOACIIN IJIA 3a1a4



peanbHON )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHHUEM TTOA00US U
TPUTOHOMETPUUYECKUX (PYHKUUH (ITOJB3YSICh, TJI€ HEOOXOIMMO, KAJBKYISATOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

No HanmeHoBaHMe pa3geioB H TeM MPOrpaMMBbl KoanuectBo yacoB Hara Bunb! nesiteIbHOCTH Bussi, DJIeKTPOHHBIE
n/n H3y4YeHusl ¢opmbl (uudposbie)
BCEro | KOHTPOJIbHbIE | TPAKTHYECKHE KOHTpOIst o6pasoBaTeabHbIe
padoTsl padoTsI pecypest
Paspen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PemieHue TpeyroJibHUKOB.
1.1. | OnpeneneHne TPUrOHOMETPHYECKUX (PYHKIHIT YTIIOB OT 2 DOopMyIHPOBATH OHPEEICHUS TPUTOHOMETPHIECKUX (DYHKIHI TYIIBIX 1 VerHblid https://resh.edu.ru/
0° o 180°. NPSAMBIX YTJIOB; 0IIpoc;
ITucemenHsbIH
KOHTPOJIb;
1.2. | Kocunyc u cHHYyC IPsIMOTO U TYIIOTO yIJIa. 2 BrIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C PaANycOM OMHCAHHON VeTHbIit https://resh.edu.ru/
OKpPY)KHOCTH); o1poc;
[TucbmeHHBII
KOHTPOJIb;
1.3. | Teopema kocunycos. (OGo0OWEHHAs) TeopeMa CUHYCOB (¢ | 2 PeraTh TpeyronbHUKY; Verubrii https://resh.edu.ru/
PaJNycOM OMUCAHHON OKPYKHOCTH). OIpoc;
[MucbmeHHBII
KOHTPOJIb;
1.4. | HaxoskIeHune JUIMH CTOPOH U BEJINUYHH YTIIIOB 2 Permiath TpeyroJabHUKY; VerTHbli https://resh.edu.ru/
TPEYrOJIbHHUKOB. ompoc;
ITucemenHsbIiH
KOHTPOJIb;
1.5. | ®opmMyna moNaM TPEYroIbHIKA Yepe3 Be CTOPOHbI 1 2 PelaTh NpakTUYECKHE 3a/1aUt, CBOJISIINECS K HAXOXKICHUIO Pa3IHIHBIX VYerusrii https://resh.edu.ru/
YTOJ MEK/Ty HUMU. 3JIEMEHTOB TPEYrOJIbHHKAX; 0Ipoc;
ITucemenusbIi
KOHTPOJIb;
1.6. | ®opmyra oA YeTHIPEXYTOIBHIKA YEPE3 ero 2 PeraTh NpakTHYIECKHE 3a/1a4t, CBOJISIINECS K HAXOXK/ICHUIO Pa3THIHBIX VerHblid https://resh.edu.ru/
JIMATOHAIH M yTOJI MEXK1y HIMH. 9JIEMEHTOB TPEYTOJIbHHKAX; 0oIpoc;
ITuceMeHHsbIH
KOHTpOJIb;
1.7. | TlpakTrueckoe MpUMEHEHHE JOKa3aHHBIX TEOPeM 4 1 PeraTh NpakTHYIECKHE 3a/1a4t, CBO/ISIINECS K HAXOXK/ICHUIO Pa3THIHBIX Kourponsras | https://resh.edu.ru/
9JIEMEHTOB TPEYTOJIbHHKAX; paborta;
Hroro no pazaeny 16
Pa3pnen 2. IIpeodpasoBanue nogodusi. Merpuyeckue COOTHOLICHHSI B OKPY:KHOCTH
2.1. | Townstre 0 mpeoOpa3oBaHIHU MOIOOHUSL. 2 OcBauBaTh IOHATUE IPEOOPA30BAHHS HOJOOHS; VcTHbIit https://resh.edu.ru/
OITpoc;
ITucemenusbIit

KOHTPOIIb;




2.2. | CoOTBETCTBEHHEIC HIEMEHTHI HOJOOHBIX (Uryp. 2 HccaenoBaTh OTHONIEHHE TMHEHHBIX DIEMEHTOB (GHUTYp IPH IPe0oOpa3oBaHUU VYernblii https://resh.edu.ru/
moxobust; orpoc;
ITucemenusbIit
KOHTPOJIb;
2.3. | Teopema 0 pOHU3BEICHUN OTPE3KOB XOPI, TEOPEMA O 3 Haxoauts npumeps! 1101061s1 B OKpY’Karoleii IeiiCTBUTEIbHOCTH; VerHbIi https://resh.edu.ru/
[IPOU3BEICHHUH OTPE3KOB CEKYIIHX, TEOpEMa O KBajpaTe orpoc;
KacaTeJbHOM. IuckMenHBIH
KOHTPOJIb;
2.4. | IlpuMeHeHNE B PELICHHH TEOMETPHYECKHX 331 3 PerraTs reOMeTPUYECKHE 3a1a9H 1 3a1a491 U3 PEAIbHO JKU3HH C Kontponsnas | https://resh.edu.ru/
HCIIONBb30BaHMEM IIOX0OHBIX TPEYTOIEHUKOB; pabora;
Hroro no pazzpeny 10
Pa3nen 3. Bektopbl
3.1. | OmpeneneHue BEKTOPOB, CIIOKEHUE U PA3HOCTh BEKTOPOB, | 2 Vcrosp30BaTh BEKTOPBI KaK HAIPABICHHBIC OTPE3KH, HCCIEA0BATH VeTHbIit https://resh.edu.ru/
YMHOKEHHE BEKTOpa Ha YKCIIO. reOMETPHYECKHUH (TIepeMeleHne) U (pU3NYECKuii (CHIa) CMBICIIBI BEKTOPOB; o11poc;
[TucbmeHHBII
KOHTPOJIb;
3.2, | dusnyecKkuii 1 reOMETPUIECKHiT CMBICI BEKTOPOB. 1 3HaTh ONpEENICHHS CYMMBI M Pa3HOCTH BEKTOPOB, yMHOKEHHsI BEKTOpA Ha VYerusrii https://resh.edu.ru/
YHCII0, HCCIIEI0BATh TEOMETPHYECKUN 1 HU3NIECKHIT CMBICIIBI 9THX ONEpaLiHii; 0oIpoc;
[TucbmeHHBII
KOHTPOJIb;
3.3. | Pa3noxeHne BEKTOPA 110 JABYM HEKOJUIHHEAPHBIM 1 Pemath reoMeTpuyecKue 3a/{a4u ¢ HCIOJIB30BaHHEM BEKTOPOB; VcTHbIi https://resh.edu.ru/
BEKTOPAM. 0OIpoc;
ITucemenHsbIiH
KOHTPOJIb;
3.4. | KoopauHatsl BEKTOpA. 2 PackiaapiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM; VerHblid https://resh.edu.ru/
ormpoc;
ITucemennsbIi
KOHTPOJIb;
3.5. | CkansipHOe NpOU3BEICHUE BEKTOPOB, €r0 MPUMEHEHHE 2 Hcnonb30Bath CKAISIPHOE MIPOU3BEIECHHE BEKTOPOB, BBIBOIUTE €T0 OCHOBHbIE VYerusrii https://resh.edu.ru/
JUTSL HAXOXK/ICHHUSI [UTHH M YTJIOB. CBOJCTBa,; 0oIpoc;
ITucemenHsbIiH
KOHTpOJIb;
3.6. | Pemenue 3a/1a4 ¢ MOMOIIIBIO BEKTOPOB. 2 BbIYHCIATE CYMMY, Pa3sHOCTb H CKaJSIPHOE [POM3BE/ICHHE BEKTOPOB B VYerusrii https://resh.edu.ru/
KOOp/IMHATAX; 0oIpoc;
ITuceMeHHsbIiH
KOHTPOJIb;
3.7. | llpuMeHeHwE BEKTOPOB /ISt PENIEHHS 3a/1a4 KHHEMATHKH | 2 [TpuMeHATh CKaIApHOEe MPOU3BEACHHE /I HAXOXKIACHHS IINH U YITIOB; Koutponsnas | https://resh.edu.ru/
1 MEXaHHUKH paborta;
Hroro no paszzeny: 12

Pasnen 4./lexapToBbI KOOPAMHATHI HA MJIOCKOCTH




4.1, | JlexapToBbI KOOPAMHATHI TOUEK Ha IIOCKOCTH. 1 OcBanBaTh MOHATHE MPSIMOYTOIBHOI CHCTEMBI KOOPAHHAT, ICKAPTOBBIX VerHbiid https://resh.edu.ru/
KOOP/MHAT TOYKH; ompoc;
ITucemenusbIit
KOHTPOJIb;
4.2. | YpaBHeHHE IPSMOIi. 1 BbIBoAMT ypaBHEHHUE HPSMON U OKPYIKHOCTH; VerHbIi https://resh.edu.ru/
orpoc;
[MucbmeHHBIH
KOHTPOJIb;
4.3. | VrioBoit Koa((pUIHEHT, TAHICHC yIila HAKIIOHA, 1 Br11eTh NOHBIN KBafipaT s HAXOXKACHHS [IEHTPa U PaJiyca OKPYKHOCTH VcTHbIi https://resh.edu.ru/
[apajuIe/IbHbIC U EPICHANKYISIPHBIC IIPSMBIC. 110 e€ YpaBHEHHIO, 0oIpoc;
ITucbmenHBII
KOHTPOJIb;
4.4. | YpaBHEHHE OKPYKHOCTH. 2 PeraTs 3a1a4u Ha HAXOXKICHHE TOYCK [IEPECCUCHHUS TIPSIMBIX U OKPY)XHOCTEH ¢ | YCTHBII https://resh.edu.ru/
HOMOIIBIO METO/Ia KOOP/HHAT; orpoc;
[TucbmeHHBII
KOHTPOJIb;
4.5. | Haxox/IeHHEKOOPAHHATTOYEKIIePECCUCHUSOKPYKHOCTH U | 2 Pemrats 3aaun Ha HAXOXK/ICHUE TOYEK NEPECEUEHUs IPAMBIX M OKPYXKHOCTEH ¢ VYernblit https://resh.edu.ru/
MPSIMOiA. HOMOILbIO METO/Ia KOOP/INHAT; 0oIpoc;
[TucbmeHHBII
KOHTPOJIb;
4.6. | Metoy KOOpAMHAT NPU PEIICHNN FEOMETPUYECKHX 3a1ad. | 1 Hcnonb30BaTh CBONCTBA yriIoBoro ko3 dHUuKeHTa IPsMOil IpK peleHN: 3a1a4, | YCTHBII https://resh.edu.ru/
IUTSL OIIPE/IEeIICHHSI PACIIOTIOKEHHS PSIMOT; 0OIpoc;
ITucsMeHHBIH
KOHTPOJIb;
4.7. | Vcnonb30BaHne METOA KOOPIMHAT B IPAKTHIECKUX 1 TIpUMEHATH KOOPAMHATHI I[P PEILEHHH TEOMETPUIECKHUX H MPAKTHIECKHX 3auer; https://resh.edu.ru/
3a1auax 3aj1a4, JUIsl [IOCTPOCHHSI MATEMaTHIECKHX MOJIENEH PealbHbIX 3a/1a4 («MeTOJ
KOOPJIHATY);
Wroro o paszeiry: 9
Paspen S. IlpaBuibHbIC MHOTOYTOJIbHUKH. [IJINHA OKPYKHOCTH M IIOIA/AbL KPyra. Berunciaenue niomanei
5.1. | IIpaBuibHBIE MHOTOYTOJIBHHKH, BBIYHCICHHE HX 1 DopMyIHpOBATh OMpPE/IE/ICHIE IPABHIIBHBIX MHOTOYTOJIbHUKOB, HAXO/UTh HX VerHbli https://resh.edu.ru/
9JIEMEHTOB. 9JIEMEHTBI; 0Ipoc;
ITucemenusbIi
KOHTpOJIb;
5.2. | Yucno pu aiMHa OKPY*KHOCTH. 1 TTosp30BaThCS TIOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM € [TOMOII[BEO Yerubiit https://resh.edu.ru/
[PABAJIBHBIX MHOTOYTOJILHUKOB, OMPEAEISATh YHCIO€), UTHHY AyTH U 0oIpoc;
pajMaHHyIO MEpy yIia; IMuceMeHHBIH
KOHTPOJIb;
5.3. | [AnuHa 1yri OKPY>KHOCTH. 2 ITpoBoAUTH IEPeXOA OT paJUaHHOI MepH! yTia K TpagyCHOI 1 Ha000pOT; VcTHbIit https://resh.edu.ru/
orpoc;
ITucemenusbIit
KOHTpOJIb;
5.4. | PaguanHas mepa yria. 1 IIpoBONTB TEpeXOo OT paJaHHON| MepbI yIiia K TPajlyCHOI H Ha060poT; VYerHbrii https://resh.edu.ru/
0oIpoc;
ITucemeHHBIH

KOHTPOIIb;




5.5. | Ilmomams Kpyra u €ro HIEMEHTOB 1 OmnpenensTs MIONMaab Kpyra; VcTHBIi https://resh.edu.ru/
(CeKTopa M CerMeHTa). 0IIpoc;
IucbmenHBII
KOHTPOJIb;
5.6. | Beluncienune miomaieil Gpuryp BKIIOYAKOIUIMX IEMEHTH | 2 Bbraucnats miomagm GUryp, BKIIOYAIOMIIMX 3JIEMEHTBI OKPYKHOCTHU (Kpyra); Kourponsnas | https://resh.edu.ru/
Kpyra. pabora;
Hroro no paszeny: 8
Paznen 6. IBusKeHus IOCKOCTH
6.1. | IlonsTHE O IBMKEHUH IUIOCKOCTH. 1 Pa36upats npuMepbl, WLTIOCTPUPYIOIIIE HOHSTHS ABHKEHHS, LIEHTPOB U OCel VeTHbIit https://resh.edu.ru/
CHMMETpHUH; ormpoc;
ITucsmeHHBII
KOHTPOJIb;
6.2. | [apajuienbHblil IEpEHOC, TOBOPOT U CHMMETPHSL. 2 DOopMyIHPOBATH OMPEICIICHIS TaPAILICILHOTO [IEPEHOCa, IOBOPOTA U OCEBOI VerHblid https://resh.edu.ru/
CHMMETpHH; ormpoc;
[uckmenHsIH
KOHTPOJIb;
6.3. | OcH 1 IeHTPBI CHMMETPHH. 1 HaxomuTh EHTPBI K OCH CHMMETPHIA IPOCTEHIIHX HHUTYD; VerHbiit https://resh.edu.ru/
ormpoc;
[uckmenHBIH
KOHTPOJIb;
6.4. | [Ipocreiiine IpUMEHEHNS B PELICHAN 3a/1a4. 2 TIpUMeHsTh apaIUIeIbHBIN IEPEHOC U CHMMETPHIO TIPH PELICHHH Vernbrii https://resh.edu.ru/
reoOMeTPHYECKUX 3a1a4 (pa3oupaTh MPHUMEpEI); or1poc;
ITucsMeHHBIH
KOHTPOJIb;
Uroro o pazaeny: 6
Paspen 7. IloBTopenne, 06001meHne, CHCTeMATH3AIMS 3HAHMIT
7.1. | IloBTOpEHHE OCHOBHBIX MOHATHIA 1 MeTO10B KypcoB 7—9 | 0.25 Hcronb30BaTh GOpMyIIBI: IIEpUMETpa ¥ ILIOIIAH MHOTOYTOTbHUKOB, JUTMHBI Yerplit https://resh.edu.ru/
KJIACCOB, 0000IIEHHE M CHCTEeMATH3ALHs 3HAHUIA. OKPY)XKHOCTH M IUIOLIA/U KPYyra, 00bEMa IPsMOYTOIbHOTO TIapajuelIenuIesa; ormpoc;
7.2. | Ipocreiimme reoMeTpuaeckue (GUTyphl 1 HX CBOHCTBA. 0.25 OneprpoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPMHAT, BEKTOD; YcerHblit https://resh.edu.ru/
UCIIONB30BATh 3TH TOHATHS JUIS [IPE/ICTABICHNUS JaHHBIX M PELICHNS 33/1a4, B ormpoc;
TOM YHCIIE U3 APYTUX y4eOHBIX PEIMETOB; ITicbMeHHBINR
KOHTpOJIb;
7.3. | U3MepeHne reoMETPUUECKUX BEIUYHH. 0.25 Pemiarh 3a/1auu Ha IOBTOPEHHUE OCHOBHBIX TIOHATHH, MLTFOCTPAIIHMIO CBA3EH IMucsmennsii | https://resh.edu.ru/
MEK/y Pa3IMYHBIMU YacTsIMH Kypca, KOHTpOJIb;
7.4. | TpeyronpHUKH. 0.25 PelaTs 3a1a4u Ha TIOBTOPEHHME OCHOBHBIX MOHSTUH, HIUTIOCTPALUIO CBA3EH Iucemennsii | https://resh.edu.ru/
MEK/y Pa3iIMYHBIMU YacTsIMH Kypca, KOHTpOJIb;
7.5. | IapaienbHble U HEPHEHUKYISPHBIC PSMBIE. 0.25 BoIOHpaTh METOJ JUTS PELICHHUS 3a1a4H; IMucemennsiit | https://resh.edu.ru/
KOHTPOJIb;
7.6. | OKpY»KHOCTD H KPYT. 0.25 Br16HupaTh METOA 411 peleHus 3a1a4H; IMucemennsiii | https://resh.edu.ru/
KOHTPOJIb;
7.7. | I'eomeTpuyeckue MOCTPOCHHS. 0.25 BoIOHpaTh METOJ JUTS PELICHHUS 3a1a4H; IMucemennsiit | https://resh.edu.ru/

KOHTPOJIb;




7.8. | Yrubl B OKpy:KHOCTH. Briiicannbie U ONHCaHHBIC 0.25 Bri6uparts MeTON VIS peLICHUS 3a/1a4H; Iucemennsii | https://resh.edu.ru/
OKPY/KHOCTH MHOTOYTOJIbHHKOB. KOHTPOJIb;
7.9. | IpsiMast u OKPY>KHOCTb. 0.5 Bbi6upaTh METON JUIsl peLICHNUS 3a/jauH; IMucemennbiit | https://resh.edu.ru/
KOHTPOJIb;
7.10. | YeTsIpéxyronbHIUKH. BriicasHbie 1 ONICAHHbIE 0.5 Pemath 3a1a4n U3 HOBCEAHEBHON KU3HH; IMucemennniii | https://resh.edu.ru/
4eTBIPEXYTOJbHHKH. KOHTPOJIb;
7.11. | Teopema IMucaropa u Hauana tpuronomerpuu. Pemenne | 0.5 Pemath 3a1a4n U3 HOBCEAHEBHON KU3HH; 3auer; https://resh.edu.ru/
OOIIMX TPEYrOIbHUKOB.
7.12. | IlpaBuibHBIC MHOTOYTOJIEHUKH. 0.5 Pemath 3a1a4n U3 HOBCEAHEBHON XKU3HH; IMucemennsiii | https://resh.edu.ru/
KOHTPOJIb;
7.13. | [IpeoOpa3oBaHus IOCKOCTH. 05 BbI6upaTh METON JUIs PELICHNUS 3a/1a4H; IMucemennsiit | https://resh.edu.ru/
KOHTPOJIb;
7.14. | Buwxkenust. [Tono6ue. CummeTpust. 0.5 BrIOHpaTh METOT ISl pEIEHNSI 3a/1a4H; Yerubiit https://resh.edu.ru/
ormpoc;
7.15. | Inomans. Beraucnenue muomazeit. [nomann nogodueix | 0.5 BriOupath METOA IS pELICHNUS 3a1a4H; IMucsmennsii | https://resh.edu.ru/
(uryp. KOHTPOJIb;
7.16. | lekapTOBBI KOOP/IMHATBI HA TNIOCKOCTH. 0.5 PeraTs 3a1a4u U3 HOBCEAHEBHOM JKH3HH; VerHbli https://resh.edu.ru/
ormpoc;
[MucbMeHHBII
KOHTPOJIb;
7.17. | BekTopsl Ha IIOCKOCTH 1 PeraTh 3a1a4u U3 OBCEHEBHOMN KH3HH; VYerusrii https://resh.edu.ru/
oIpoc;
ITucemenHsbIiH
KOHTpOJIb;
Hroro no pazzeny: 7
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buaebl, popmbl
n/n U3y4eHusl | KOHTPOJIA
BCEro | KOHTPOJIbHBIE | IPAKTHYeCKHUe
padoThI padoThI

1. | TpuronomeTrpuyeckue 1 [T1ucbMeHHBII
(YHKLIHU OCTPBIX YIJIOB KOHTPOJIb;

2. | TpuroHomerpuyeckue 1 [TuceMeHHBIM
(YHKLINU OCTPBIX YIIIOB. KOHTpOJIb;
[Ipocreiine cBoricTBa

3. | Tpuronomerpuueckuii kpyr |1 [T1ucbMeHHBII
U TPUTOHOMETPUYECKUE KOHTPOJIb;
(GYHKINU TYTBIX YTIIOB

4. | ®opmyIibl IPUBEICHUS. 1 [TucbmenHbIi
OcHoBHOE KOHTPOIIb,
TPUTOHOMETPUUECKOE
TOXJIECTBO

5. | Pemienue npsmMoyroibHbIX 1 [IncemenHbI
TPEYroJIbHUKOB KOHTpO!JIb;

6. | BelpakeHwue TUIomiau 1 IInceMeHHBbIH
TPEYrOJIbHUKA YePE3 ABE €TI0 KOHTPOJIb;
CTOPOHBI M YTOJI MEXAY
HUMU. BrlpakxeHue roniaau
YETBIPEXYTOJbHUKA YEPE3 €r0
JUaroHaJld U yroj MEeXIy
HUMH

7. | PerieHue mpakTHYECKUX U 1 [IncemenHsbIi
IIPUKJIAHBIX 3a1a4 KOHTPOJIb;

8. |3amauu Ha BerumcieHue xopy |1 [InceMeHHBIM
U PauyCcoOB OKPYKHOCTEHN KOHTPOJIb;

9. | BeIpaxenwue pagnyca 1 IIncemenHbIi
OTHMCaHHOM OKPYXHOCTHU KOHTPOJIb;
TPEYTrOJIbHUKA YEPE3 Er0
CTOPOHBI U IJIOLIA/1b

10. | PemieHue mpakTHYECKUX U 1 [TuceMeHHBIH
IIPUKJIAHBIX 33a4 KOHTPOJIb;

11. | Pemenne npakTHYECKUX U 1 3auer;

MIPUKJIATHBIX 3a/1a4




12.

TeopeMa KOCHHYCOB.

YcTHBIN onpoc;

Beruncnenue oTpe3koB B IIucemenHbIi
TPEyroJbHUKE KOHTpOJIb;

13. | Teopema KOCHHYCOB. VYcrHbIl onpoc;
Brruucnenue oTpe3koB B [TucemenHsbIn
TPEYrOJIbHUKE KOHTPOJIb;

14. | Pemenue TpeyroibHUKOB [TrucbMeHHBIN

KOHTPOJIb;

15. | Pemienre npakTHYECKHUX U [TncbMeHHBIN
IIPUKJIAHBIX 3324 KOHTPOJIb;

16. | O6o6IIeHHE 1 KOHTPOJIb I10 KoHntpoinbHas
teme "Tpuronomerpus" paborta;

17. | lousiTue o mpeobpa3oBaHUK YcTHBIH onpoc;
o100ust [TuceMeHnHBIiM

KOHTPOJIb;

18. | CooTBETCTBEHHBIE 3JIEMEHTHI YcTHbli onpoc;

B IIOJJOOHBIX TPEYroJbHUKAX [TucpmeHHbIiH
KOHTPOJIb;

19. | PelieHue npakTHYECKUX U [TucrmeHHbIH
MPUKJIAHBIX 3324 KOHTPOJIb;

20. | Pemienre mpakTHYECKUX U IIucemenHsbIi
MPUKIIAJHBIX 33124 KOHTPOJIb;

21. | Teopema 0 MpoU3BEICHUN YcTHBI onpoc;
OTPE3KOB XOPJ U CEKYIINX B [TuceMenHbI
OKPY>KHOCTH KOHTPOJIb;

22. | Teopema o KBaapaTe YcTHbIi onpoc;
KacaTeJIbHOU IIucemenHbIi

KOHTpOJIb;

23. | Teopemsl, oOpaTHbIE YcTHbIi onpoc;
TeopeMaM O MPOU3BEICHUN [IuceMenHbI
OTPE3KOB XOPA U CEKYILUX B KOHTPOJIb;
OKPY>KHOCTH

24. | [TogoOHbIe TPEYTOJILHHUKH, YcTHBI onpoc;
CBSI3aHHBIE C OKPY>KHOCTBIO [IncemenHsbIi

KOHTPOJIb;

25. | PenieHue MpakTHUECKUX U IIucemenHbI

MPUKIIAJHBIX 33734 KOHTPOJIb;




26. | O60OITIEHHE ¥ KOHTPOJIb 110 KoHTtponbHas
teme "lIpeoOpazoBanue pabora;
noxoous"

27. | [loHsTHE BEKTOPA, PABEHCTBO YcTHbI onpoc;
BEKTOPOB. CII0)KEHHE U [T1ucbMeHHBII
BBIUUTAHHUE BEKTOPOB KOHTPOJIb;

28. | YMHOKEHHE BEKTOpa Ha VYerHbll onpoc;
YHUCIIO, KOJUIMHEAPHBIE [TuceMenHbI
BEKTOPBI KOHTPOJIb;

29. | PerieHre pakTHYECKUX U YcTHbI onpoc;
[PUKIaAHBIX 3a70a4 [IncemenHsbIi

KOHTPOJIb;

30. | dusnueckwuii u YcTHBII ompoc;
reOMETPHUECKUI CMBICTT [TucpmeHHbIH
BETOPOB KOHTPOJIb;

31. | [IpumeHeHE BEKTOPOB ISt YcTHBI onpoc;
pEUIEHUS] TEOMETPUIECKUX [TuceMenHbI
3aja4 KOHTPOJIb;

32. | basuc nByx YcTHBIN onpoc;
HEKOJUJIMHEAPHbIX BEKTOPOB, [TucpmeHHbIiH
€IMHCTBEHHOCTb Pa3JIOKEHUS KOHTPOJIb;
IIPOU3BOJIBHOTO BEKTOpA 10
0a3ucy, KOOpAUHATHI BEKTOpa

33. | lekapToBa cucrema YcTHBI onpoc;
KoopauHar. Pagnyc-Bextop [IncemenHsIit
TOYKHU. BeipaxkeHue KOHTPOJIb;
KOOpJMHAT BEKTOpa uepe3
KOOpJMHATHI €70 KOHIIOB

34. | leiicTBHs HaJ BEKTOpaMH B YcTHbIi onpoc;
koopauHatax. KoopanHatel [InceMeHHBIM
CepeNHBI OTPE3Ka KOHTPOJIb;

35. | CxansipHOE MTpOU3BE/ICHHE IIncemenHbIi
JIBYX BEKTOPOB U €T0 KOHTPOJIb;
cBoicTBa. PaccrosiHue
MEX1y TOYKaMH Ha
KOOPJAMHATHOM TNIOCKOCTH

36. | CkansipHOE MPOU3BE/ICHHE [MucermMeHHBIH
JIByX BEKTOPOB U €0 KOHTPOJIb;

cBoricTBa. PaccrosHue
MEXy TOYKaMHU Ha
KOOPAMHATHOW INIOCKOCTH




37. | PemeHue mpakTHYECKUX U [InceMeHHBIN
MPUKJIAIHBIX 33729 KOHTpOJIb;

38. | O600IIeHUE U KOHTPOJIb IO KontponsHas
TeMme "BeKkTopbl pabora;

39. | VpaBHeHus npsMoii Buaa VYerHbll onpoc;
y=kx+b. Obuiee ypaBHeHHe [TuceMeHHBII
IpsAMON KOHTPOJIb;

40. | YrioBoit ko3 dumueHT, YcTHBIN 0mIpoC;
TAHT€HC yIJia HAKJIOHA, [TrucbMeHHBIN
napasuiesibHble U KOHTPOJIb;
MepHEHIUKYIISIPHBIC TTPSIMbIE

41. | Pemenue NpakTUYECKUX U [ITucbmenHsbIit
MPUKJIAIHBIX 33724 KOHTPOJIb;

42. | YpaBHEHHE OKPYKHOCTH VYcrHbIl onpoc;

ITucbmeHHBIN
KOHTPOJIb;

43. | KoopauHaThl TOYEK ITnceMeHHBIH
nepeceyeHus: OKPY>KHOCTH U KOHTPOJIb;
MPpAMOit

44. | ®dopmya pacCTOSHHS OT [MucbmenHbIi
TOYKHU 10 npssMoi. @opmyiia KOHTpOJIb;
PACCTOSTHUS MEXKY IBYMS
TOYKaMHU

45. | TIpoepka 1 mpoBeCHNE [IpakTnyeckas
napayuieNbHbIX U paborta;
MEPIEeHIUKYISIPHBIX TPSIMBIX
B KOOpJUHATHOHU dopMme

46. | cnionb30BaHKe METOa IIpakTrueckas
KOOPJMHAT B MPAKTHIECKUX pabora;
3aa4ax

47. | O6001IeHNE U KOHTPOJIb 110 KontponsHas
Teme "JlekapToBBI pabora;
KOOPJMHATHI HA TIOCKOCTH"

48. | TIpaBusibHBIC CamoolieHka ¢
MHOT'OYTOJIbHUKH, HCTIOIb30BAaHHEM
BBIYMCIICHHE UX 3JIEMEHTOB «O11€HOYHOT O

JUCTay;

49. | IlousATHE O [THHE KPUBOM ITnceMenHBIN

nuHuK. Panuannas mepa yria KOHTPOJIb;




50. | ®opMyJIbI UTHHBI TectupoBanue;
OKPY>KHOCTH H TyTH
OKpY>KHOCTH, urcio [1Iu

51. | ®opmMybl IWIOMIAAHN KPYTa 1 [TucrmMeHHbIi
CeKTopa KOHTPOJIb;

52. | Berunciienue miomaaen ITuceMeHHBIN
¢buryp, BKIIOUYAIOMINX KOHTPOJIb;
AJIEMEHTHI KpyTa

53. | Pemienrie npuKIagHbIX U ITuceMeHHBIN
MPAKTUYECKHX 3a7a4 KOHTPOJIb;

54. | PemeHue NpUKIaIHBIX U ITuceMeHHBIN
MPAKTUYECKHX 3a7a4 KOHTPOJIb;

55. | O6o0IIEHNE ¥ KOHTPOIIb 110 KontponbHas
teme "l[IpaBunbHBIC pabora;
MHOTOYTOJNBHUKH. J[;TiHA
OKPYKHOCTH U uncio [Iu.

[lmomane kpyra u ero
3JIEMEHTOB."

56. | [ToHsATHE O ABUKEHUH Ha YcTHBII ompoc;
MJIOCKOCTH [TuceMeHHbIi

KOHTPOJIb;

57. | OceBas ¥ LieHTpaJIbHAS YcTHBI onpoc;

CUMMETPUU [IncemenHsIit
KOHTPOJIb;

58. | IToBOpOT ¥ mapasieabHbINH YeTHBIN 0onpoc;

IIEPEHOC [IucemenHbI
KOHTPOJIb;

59. | TlpumeneHne CBOWCTB [IpakTnueckas
JBUKCHHSI TIPU PEIIICHUH pabora;
3a1aq

60. | Pemerrie npukiIaHbIX U TectupoBanue;
MPAKTUIECKHX 3a71a4

61. | O600MIeHHE U KOHTPOJIb 10 Kontponbhas
TeMe "/IBuxKeHue Ha pabora;
MJIOCKOCTH"

62. | [ToBropenue. [Ipocreiimue [MucermMeHHBIH
reoMeTpudeckrue QUTypsl U KOHTPOJIb;

MX CBOMCTBA
63. | [loBTopenue. TpeyroapsHUKN 3auer;




64. | IToropenue. [Ipusnaku 1 3auer;
moA00us U paBEHCTBA
TpeyrojibHUKOB. Teopema
Qasteca. [IponopuroHanbHbIe
OTpE3KH

65. | [ToBropenue. Yribl B 1 YcTHbI onpoc;
OKPY>KHOCTH 3auer;

66. | [ToBropenue. ITnomaas 1 VYerHbll onpoc;
YeThIPEXYTOJLHUKOB, 3ayer;
TpeyroybHUKa. TeopeMa
[Tudaropa

67. | IloBTOpenwue. 1 YcTHBIN 0onpoc;
Tpuronomerpus [TuceMenHbI

KOHTPOJIb;

68. | O6o0eHNe 1 KOHTpoJb T0 | 1 [TucbmenHbIi
Kypcy reometpuu 7-9 KOHTPOJIb;
KJIaCCOB
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYHEHUKA
Atanacsn JI.C., byry3os B.®., Kagomiues C.b. u apyrue, ['eomerpus, 7-9 kinacc, AKImoHepHOe 001IECTBO
"U3narensctBo "lIpocBemienue";

BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI J1JIA
YUUTEJIA-

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YUEBHOE OBOPYJIOBAHHUE
CrnpaBo4HBIEC TaOIHITBI

OBOPYJAOBAHME VIS ITPOBEAEHUS JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT
NHTepakTuBHAS NTaHEIb






