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1. HOACHUTEJBbHAMA 3ATTNCKA.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma no yueOHOMy Kypcy "['eomerpus” mnst oOywaromuxcs 9 kiaccoB pa3paboTaHa Ha
ocHoBe DeiepaaIbHOr0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO 00IIero 00pa3oBaHus C
Y4E€TOM U COBPEMEHHBIX MHPOBBIX TPEOOBAHMMU, MPEIBSBIIEMBIX K MAaTeMaTHYECKOMY OOpa3OBaHHIO, H
TPaULUNA POCCUHCKOTO 00pa3oBaHMs, KOTOPhIE 00ECHEUNBAIOT OBJIA/JCHUE KIIOUYEBBIMU KOMIIETCHIIHUSAMH,
COCTABIISIFOUIMMH OCHOBY JUIS HENPEPHIBHOIO 0O0pa3oBaHMsS M CaMOPa3BHTHSA, a TaKKEe LEIOCTHOCTD
OOIIEKyJIETYPHOTO, JINYHOCTHOTO ¥ TI03HABATEIFHOTO pa3BUTHs 00ydaromuxcs. B mporpamme yuTeHsl uaen
u nojoxeHnus KoHuenuuu pa3BuTusi MareMaTndeckoro oopasoBanusi B Poccuiickoit @enepanuu. B smoxy
¢ poBoil TpaHchopMaMu Bcex cdep YeTOBEYECKOM IEATENbHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBpPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4ecKOH MOATOTOBKU. YK€ B IIKOJIE MaTEMAaTHKa CITYXKHT
OTIOPHBIM MPEAMETOM I M3yUYEHHUs CMEKHBIX TUCIUIUIMH, a TIOCe HIKOJBI peaTbHOW HEOOXOAUMOCTHIO
CTaHOBHUTCS HENPEpPBIBHOE 00pa3zoBaHMEe, YTO TpeOyeT MNOJHOLEHHONH 0a30BOi 0011e00pa3oBaTeNbHOM
IIOATrOTOBKH, B TOM YHCJIE U MaTeMaTHYECKOM.

3T0 00YCIIOBJICHO TEM, YTO B HAIM JHU PACTET YHCIO MPOQECCHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MNPUMCHCHUCM MATCMATUKU: U B C(I)epe 3KOHOMHMKHU, U B 6H3HCC€, 1 B TEXHOJIOTHYECCKUX O6HaCTHX, 1 Jaxe B
TYMaHHUTapHBIX cdepax. Takum o0pa3oMm, Kpyr HIKOJIHHHKOB, Ui KOTOPHIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACITHPSIETCS.

HpaKTI/I‘-ICCKa}I IIOJIC3HOCTH MareMaTHuKn OGYCHOBHeHa TEM, qTo eé npeaMeTomMm ABJIAKOTCSA
(byHIaMeHTaTbHBIE CTPYKTYPBI HALIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOILICHHS OT
MPOCTEUIINX, YCBAMBACMBIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX [IJIs
Pa3BUTHS HAYYHBIX U MPUKIAJAHBIX UACH. be3 KOHKPETHBIX MaTeMaTUYECKUX 3HAHUN 3aTPYJHEHO TOHUMaHUE
IIPUHLUIIOB YCTPOWCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHE W HHTEpPIpETanus
pPa3HOOOpa3HOM  COIMAIBHOM, DKOHOMHYECKOW, TOJUTHYECKOW uH(popManuu, ManodddekTruBHa
MOBCEIHEBHAS MpaKTU4ecKas AesTeIbHOCTh. KaxkoMy 4enoBeKky B CBOEH JKU3HU MPUXOJTUTCS BBIMOIHATH
pacy€Tbl M COCTABIIATH AITOPUTMBI, HAXOAUTh U MMPUMEHATH (HOPMYJIbI, BIaIETh MPAKTUIECKUMHU MPUEMaMH
TCOMETPHUECKIX W3MEPEHHH W IOCTPOCHUH, YUTaTh HWH(OPMAIHMIO, TPEACTABICHHYIO B BHJC TaOJIHIL,
JIMarpaMM M TpauKOB, XUTh B YCJIOBHUSAX HEONPEICIEHHOCTH M TIOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4allHbIX COOBITHH.

OHOBpPEMEHHO C pacHiMpeHreM cdep MpUMEHEHUs MaTEeMaTHKH B COBPEMEHHOM 0O0IIecTBe BCE Ooiiee
BaXHBIM CTAHOBUTCSI MATEMAaTHYCCKUN CTUJIb MBIIUICHHS, TIPOSBIISIFOIIUICS B ONPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce MU3ydCHHUA MATCMATHKU B apCCHa HpI/IéMOB U METOAOB MBINUICHUA 4YCJIIOBCKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS WHIYKIWS W JACAyKIus, 0000IIeHHE W KOHKpPETU3allus, aHalu3 U
CHHTE3, KJIaCCH(UKAIMI W CHCTEMaTU3aIus, a0dcTparupoBaHue M aHamorusi. OOBEKTh MaTeMaTHYECKUX
YMO3AKIIIOUCHUM, IIpaBUla MX KOHCTPYMPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTMYECKUX IIOCTPOCHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHUS (HOPMYIHUPOBaTh, 0OOCHOBBIBATh M JOKA3bIBATh CYXIACHHS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MBINUICHHE. Bemymias poyib NPUHAUICKUT MaTeMaThke W B (OPMHPOBAHUHU
aﬂFOpHTMH‘ICCKOﬁ KOMITOHEHTHI MBIIIIJICHUA U BOCIIMTaAHUN YMGHI/Iﬁ HeﬁCTBOBaTB 110 3aIaHHbIM AJITOpUTMaM,
COBEpPILIEHCTBOBATh M3BECTHBIE 1 KOHCTPYHPOBATH HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOM y4eOHOMH
NEATENbHOCTH Ha YpPOKaX MaTeMaTHKA — pa3BUBAIOTCS TAaKKE TBOpYECKas M TPUKIIAIHAs CTOPOHBI
MBIIICHHS.

OOyuenue maremaTuke JAET BO3MOXKHOCTh pa3BUBaTh y OOyYaroIIMXCsS TOYHYIO, PAallMOHAIBHYIO M
WH(POPMATHUBHYIO peUb, yMEHUE OTOMPATh HanboJIee TIOIXOISIINE SI3bIKOBBIC, CHMBOIIMYECKHE, TpaguuecKue
CpeICTBa AJIsl BRIPAXKECHUS CYKJICHUHN M HATJISIIHOTO UX TIPEICTABIICHUS.

Heo6xo1uMbIM KOMITOHEHTOM 00111ei KyJIbTYPHl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00I1Iee 3HAKOMCTBO
C METOJJaMH TIO3HAHUS ICHCTBUTEIBHOCTH, ITPEJICTABICHHE O TIPEAMETE U METOAaX MATEMAaTUKHU, UX OTIUIAN
OT METOJIOB JPYTHX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHUS MaTeMaTHKHU IS
pelIeHHs HAyYHBIX ¥ IPUKIaTHBIX 3a1a4. Takum o0pa3oM, MaTeMaTHYeCKoe 00pa3oBaHne BHOCUT CBOW BKJIA]]
B popMupoBanue o0IIeH KyIbTyphl YeJIOBEKA.

W3yueHne MaTeMaTHKH TakKe CIIOCOOCTBYET ACTETHYECKOMY BOCHHTAHUIO YEJIOBEKa, MMOHHUMAHUIO
KpaCOThI U U3AICCTBA MATCMATUICCKUX paCCY)KI[eHI/If/'I, BOCHPUATUIO TCOMCTPUICCKUX (l)OpM, YCBOCHUIO UJICU
CUMMETPHH.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"



«Maremaruky yKe 3aT€M y4MThb HaJ0, YTO OHA yM B MOPSAJOK IPUBOAMT», — IIUCAI BEIUKUU PYyCCKHI
yueHslii Muxaun BacunbseBuy JIomoHocoB. M B TOM COCTOUT O/IHA W3 IBYX IIeJiel 00y4IeHUsI TEOMETPUH KaK
COCTaBHOM 4aCTM MaTE€MaTHKU B ILKOJE. DTOM LIEIM COOTBETCTBYET AOKA3aTeNIbHAs JIMHUS MPENOJaBaHUs
reomerpun. Crenys MpeacTaBIeHHOM pabodell mporpamMMe, HadMHas C CEIbMOro Kjacca Ha ypokKax
reoMeTpUH OOYyYaroIIMICsl Y4YUTCS MPOBOAMTH JOKA3aTENbHbIE pPACCY)KJIEHUS, CTPOUTh JIOTHYECKHE
YMO3AKJIIOUEHUs, JOKa3blBaTh UCTUHHBIE YTBEPXKICHUA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHus OT «IPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT IMPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
YTBEP)KICHUS. YUEHUK, OBJIAJIEBIINN MCKYCCTBOM pacCykKIaThb, OyJIeT MPUMEHATh €r0 U B OKpYyXKarolieu
KU3HU.

Kak nucan reomerp n nenaror Mrops @enoposuu IapbirvH, «I0apMH, NTOHMMAIOIIMMHU, YTO TaKOE
JIOKA3aTelbCTBO, TPYAHO M JaXe HEBO3MOXXHO MAaHUIYJIMpPOBaTh». M B 3TOM COCTOMT BaXHOE
BOCIIMTATEIbHOE 3HAYCHHE M3Y4YEHUS I'C€OMETPHUHM, IPUCYIEE MMEHHO OTEYECTBEHHONW MAaTEMaTH4ECKOU
1koJje. Bmecre ¢ TeM aBTOpBI MPOrpaMMBbl IPEAOCTEPEratoT YUUTENS OT U3IULIHETo hopMaIn3Ma, 0COOEHHO
B OTHOLIEHWHU HAa4dal U OCHOBaHUM reomerpuu. @panny3ckuil mareMatuk JKaH J[be1OHHE 110 3TOMY ITOBOLY
BbICKa3acs Tak: «UYTo Kacaercsi AENMKaTHOM MpoOsieMbl BBEJCHMS «aKCHOM», TO MHE Ka)KeTCs, YTO Ha
NEPBBIX MOpax HYKHO BOOOIIE U30eraTb MPOU3HOCUTH caMo 3T0 clioBO. C JIpyroii ’e CTOPOHBI, HE ceayeT
YIIyCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh MPHUMEPBI JIOTHYECKUX 3aKITIOUEHHH, KOTOPBIE KyJla B OOIbIICH
Mepe, 4eM HJes AaKCHOM, SBISAIOTCS WCTUHHBIMH WM €AWHCTBEHHBIMH JIBUTATEISIMH MaTeMAaTHYECKOTO
MBIIIUICHUSD.

BTopoii 1enpr0 U3yd4eHHsI TEOMETPUH SIBJISIETCS. UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUM KaK
MaTeMaTHYeCKUX, TaK U MPAKTHUECKUX 3aJad, BCTPEHAIOLIUXCS B peajbHOM >Ku3HH. OKOHYMBIIMI Kypc
TeOMETPHH LIKOJBHUK JO0JKEH OBITh B COCTOSHUM OIPENIENINTh T€OMETPUUYECKYIO (PUTYypy, OMKCaTh CIOBAMHU
JTAHHBIA 4epTEX WM PUCYHOK, HAHTH IUIOMIAJb 3€MEIbHOTO YYacTKa, pAacCUUTATh HEOOXOIUMYIO UIMHY
OIITOBOJIOKOHHOTO Kabessi Wil TpedyeMble pa3Mephl rapaxa Juis aBTOMOOUIIs. DTOMY COOTBETCTBYET BTOpas,
BBIYHMCIIUTENbHAS JIMHUS B U3yYEHUN F€OMETPHH B IIKoJe. /laHHas mpakTUYecKas JIMHUSA SBIIETCS HE MEHEE
BaXXHOH, ueM nepas. Emé [lnaton npennuceiBai, 4Tods! «rpaxaane [IpekpacHoro ropoga HU B KOEM ciiydae
HE OCTaBJISUIM T'€OMETPHUIO, BEb HEMAJIOBA)XKHO Jlake MOOOYHOE €€ NMpUMEHEHUE — B BOEHHOM Jiele [a,
BIIPOYEM, M BO BCEX HayKax — JUI JYYILIEro MX YCBOCHMS: Mbl Beb 3HAEM, Kakasi OECKOHEUHasl pa3Hula
CYILECTBYET MEXIYy YEJIOBEKOM IIPUYACTHBIM K TIE€OMETPUM WM HEIPUYACTHBIM». [l 3TOro y4uTemnto
pEKOMEHTyeTcsl MoAOHpaTh 3aJaud MPAKTHUYECKOro XapakTepa sl pacCMaTpUBAeMbIX TE€M, YUUTh JETeH
CTPOUTh MAaTEMATHYECKUE MOJEIIN PEAIbHBIX KU3HEHHBIX CUTYallUi, IPOBOJUTD BBIYMCICHUS U OLIECHUBATh
aJIeKBaTHOCTh IOJYYEHHOro pe3yibTara. KpaiiHe BaXXHO NOTUYEPKHUBATH CBSA3M T'€OMETPUHU C JIPYTUMHU
npeaMeTaMi, MOTHBHPOBATH HCIIONIB30BAaTh  OMPENENCHUS TeOMETpUYEeCKHX (GUryp U TOHSTHH,
JEMOHCTPUPOBATH IPUMEHEHHE MOTYYEHHBIX YMEHU B (pU3HKE U TEXHUKE. DTH CBSA3U Hanbosee SpKo BUIHBI
B TeMax «Bektopb», « TpuroHomerpuueckue cooTHOLEHUs», «Meto koopanHat» U « Teopema ITudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CoryacHo yueOHOMY IIIaHy B 9 Kitacce m3ydaercst yueOHblid Kypc «['eomeTpus», KOTOpBI BKIItOYAET
CIIEIYIOIIMe OCHOBHBIE pa3lielibl comepkanus: «['eomerpuueckue (Urypsl U UX CBOICTBa», «l3MepeHue
TEOMETPUUYECKUX BEIIMYMHY», a TakkKe «/[ekapToBbl KOOpAMHATHI HA TUIOCKOCTHY», «BeKkTopb», «/IBrxeHus
mwiockocT» U «lIpeobpazoBanus momoOus». YUeOHBIM MJIaH MpelycMaTpUBAeT H3yuyeHUE T'e€OMETpUU Ha
0a30BOM ypOBHE UCXO/Is U3 68 yueOHBIX YaCOB B Y4€OHOM rojy.

1.1. HopMaTHBHO-IPaBOBbIE IOKYMEHThI, HA OCHOBAHMHU KOTOPBIX COCTaBJIEHA MPoOrpaMmMma.

- ®enepanbublii 3akoH oT 9 gexabpst 2012 romga N 273-D3. «O6 obpazoBanmu B Poccuiickoit deneparumy»
- ®enepanbublii 3akoH oT 29.12.2010 N 436-P3 (pea. ot 01.07.2021) "O 3amure aeteii oT HHGOPMAIIUH,
MPUYUHSIONIEH Bpe UX 3/I0POBBIO U Pa3BUTHIO,

- [Ipuka3z Muno6prayku Poccun ot 17.12.2010 Ne 1897 "O6 yTBepxacanu deaepaaibHOTO
rOCyJJapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO 00111ero oopazoBaHus"

- [Ipukaz Munucrepcersa npocsenierns Poccun ot 31.05.2021 N 286 «O06 yrBep)kaeann denepaibHOro
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIETr0 00pa3oBaHUs».



- Ilpukaz MunucrepctBa npocsenienus Poccuiickoir @eneparuu ot 20.05.2020 Ne 254 "O6 yTBepxaeHUN
(benepanbHOTO TIepeyuHs y4eOHUKOB, OMYIIEHHBIX K UCTIOIB30BAHUIO TIPU peaTN3allii HMEIOIINX
TOCYIapCTBEHHYIO aKKpPEIUTAIHI0 00pa30BaTeIbHBIX IPOrPaMM Ha4albHOTO OOILETr0, OCHOBHOTO OOIIETO,
cpeaHero o01ero o0pazoBaHus OpraHU3alUsIMH, OCYIIECTBISIIOIIMMEI 00pa30BaTEIbHYIO AEATEIbHOCTb.

- IIpukxa3z MunuctepcTBa npocserienns Poccuiickoit @eneparuu ot 12.11.2021 Ne 819 "O6 yTBepkieHUN
[Mopsaxa popmupoBanus denepaabHOro NMepeuHs yIeOHUKOB, JOMYIIEHHBIX K UCIOIb30BaHUIO TIPU
peanu3ay UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTeIbHBIX MPOTrpaMM HavyaJlbHOTO
00111er0, OCHOBHOTO OOIIETO, CPEeIHEro 00IIero oOpa3oBaHus".

- ITucemo Munucrepctsa npocsenieaust Poccuiickoit @enepanuu ot 11.11.2021 Ne 03-1899 «O6
oOecrieyeHnU y4eOHbIMU M3IaHUIMU (yueOHHKaMu 1 234 ydeOHbIMU TTOcoOusiME) oOy4aromxcs B 2022/23
y4eOHOM Toy» pa3bsCHEH NOPSI0K HUCIIOIB30BAHUS YI€OHO-METOINUECKIX KOMIUIEKTOB B TIEPHO.
nepexojia Ha ooHoBneHHBIe PI'OC 2021.

- [lopsiaka opraHu3anuy ¥ OCYIIECTBICHUST 00pa30BaTEIbHON ACATEIILHOCTH 10 OCHOBHBIM
001eo0pa3zoBaTebHBIM ITpOrpaMMamM - 00pa3oBaTeIbHBIM ITPOrpaMMaM HadaJIbHOTO OOIIEeTr0, OCHOBHOTO
o01ero u cpegHero o0mero o0pa3oBaHus, yTBEpKIEHHOI0 IPpHUKa30M MuHUCTEpCTBAa 00pa30BaHMsI U HAYKU
Poccuiickoif ®eneparuu ot 22.03.2021 No 115;

- Cannrapnsie npaBwita U HopMbl CanlTuH 1.2.3685-21 « 'urnennueckie HOpMaTHBHI
U TpeboBaHMS K 00ecTIeYeHHIO 0e30MacHOCTH U (MITH) O€3BPEAHOCTH IS YeloBeKa (PakTOPOB Cpebl

oOuTaHU, yTBEPKACHHBIX TOCTAHOBJICHUEM [ TaBHOTO rOCyJapCTBEHHOTO CAHUTAPHOI'O Bpaya
Poccuiickoii ®enepannu ot 28.01.2021 Ne 2

- Pacnopsoxenne Komurera no o6paszoanuto Cankr-IlerepOypra ot 15.04.2022 No 801-p «O
(hopMUPOBaHUU KaJIEHAAPHOTO y4eOHOro rpaduka rocyJapCTBEHHBIX 00pa30BaTENIbHBIX YUPEKICHUN
Cankr-IlerepOypra, peanu3yromux OCHOBHbIE 00111€00pa3oBaTebHble MporpaMmel, B 2022/2023 yuebHoM
TOY»;

1.2. CBenenusi 0 mporpamme.

Jannast pabouast mporpamma 1o aiaredpe ompeaenseT Haubosee onTuManbHble H 3QGEKTUBHBIE T 9
KJlacca cofiep kKaHue, METOIbl M IPHEMbI OpraHu3auyi 00pa3oBaTeIbHOrO MpoIiecca ¢ LebI0 TOTyYeHUs
pe3yibTara, COOTBETCTBYIOLIEr0 TpeOoBaHUAM cTaHAapTa. Pabovast mporpaMma pa3paboTaHa Ha OCHOBE
[IpumepHoii paGoueld mporpaMMmbl 10 MaTeMaTHKE, B COOTBETCTBUU ¢ TpeOoBaHUSAMHU K pe3yibTaTam
OCHOBHOTO  o0miero oOpa3oBaHMs, TPEICTaBIEHHBIMH B  (elepalbHOM  TOCYJIapCTBEHHOM
o0pazoBaTeIbHOM CTaHIAPTE.

1.3. ObdocHOBaHHUE BHIGOPA MPOrPaMMBI.
JlanHas pabodasi mporpaMMa COOTBETCTBYET ypOBHIO 00ydeHHocTH obydaronuxces 1 PI'OC O0O0.

1.4. Onpenenenne MecTa M PoOJM TNpeaIMeTa B OBJIAJeHHH TPeOOBAHMH K YPOBHIO TNOJATOTOBKH
00y4aronuXxcs.

CornacHo ydeOHOMYy IIaHy B 9 kilacce m3ydaercss y4eOHBIH Kypc «AnreOpa», KOTOPBIA BKIIOYAET
CIIEIYIOIIME OCHOBHBIC pa3felibl coaepkaHus: «Uuciaa v BBIYHCICHUSNY, «ANreOpanuecKkue BBIPAKCHHS,
«YpaBHEHUS U HEPABEHCTBAY, « DyHKIUNY.

1.5. Uudopmanus o konuyecTse yueOHbIX 4aCOB.

B cootBercTBUM ¢ y4eOHBIM IUIAHOM, a TaK)Xe TOJOBBIM KaJICHIAPHBIM y4eOHBIM rpadukom pabdodas
MporpamMma paccyuTaHa Ha 68 4acoB, 2 yaca B HEJEIIO.
1.6. ®opmbl opranu3anuu 00pa3oBaTeIbHOr0 Mpouecca.



® OCHOBHas (hopmMa — ypoK

® DJKCKYpCHH

® IIPOEKTHAs JAESTENbHOCTD

® [IPUMEHEHHE JIEKTPOHHOI0 00yUEHHMs], TUCTAHLMOHHBIX 00pPa30BaTENIbHBIX TEXHOJIOTUH , OHJIAHH-KYPCBI,
obecrieunBaronye st 00y4JaronMXcsi HE3aBUCUMO OT UX MECTa HaX0XKJICHHs U OpraHu3alluy, B KOTOPOH
OHU OCBaWBAIOT 00pPA30BATEIBHYIO MPOrpaMMYy, JOCTIKEHHE M OLEHKY Pe3yJIbTaTOB OOYUYCHHS ITyTeM
OpraHu3alui 00pa30BATENbHOM [JESITENbHOCTH B 3JIEKTPOHHOM HH()OPMAIMOHHO-00pa30BaTENbHOM
cpeze, K KOTOpO MpeIoCTaBIsIeTCsl OTKPBITBIN 10CTYT Yepe3 HH()OPMAIIHOHHO-TEIEKOMMYHHUKAI[MOHHYIO
ceTb «MHTEpHET»

1.7. Texnosoruu o0yyeHus.
Ypok npeanonaraeT uCoib30BaHNue 00pa30oBaTeNbHBIX TEXHOJIOTHH, T.€. CHCTEMHOW COBOKYITHOCTH TPHEMOB
U CpencTB OOy4YeHHs] U ONpeleNieHHBId MopsiAoK ux mnpuMeHeHus. OcoOeHHOCTh (pegepaaibHBIX
roCyAapCcTBEeHHBbIX 00Pa30BaTeIbHbIX CTAHAAPTOB 001Ier0 00Pa30BaHUA - UX JACSITEIbHOCTHBIN XapaKTep,
KOTOPBIN CTAaBUT TJIABHOM 3a/1a4eid pa3BUTHUE JIMYHOCTH YUCHUKA.
[TocTaBnenHnas 3aga4ya TpeOyeT BHEIPCHUE B COBPEMEHHYIO IITKOIY CHCTEMHO-AesITeIbHOCTHOI0 MOAX0/1a K
OpraHmM3anvu 00pa3oBaTeJbLHOI0 MPOLecca, KOTOPbIA, B CBOIO O4Y€pelb, CBSI3aH C NPUHLHMIHAIBHBIMU
W3MEHEHUSIMU JIEATEIbHOCTH YUUTENS, PEAIM3YIOLIEr0 HOBBIA CTaHIapT. Takke U3MEHSI0TCA U TEXHOJIOTUH
oOydenus. Ha ypokax HCTIONB3YIOTCS B pa3HOM CTENICHU:

e lHdopMaMOHHO — KOMMYHUKAIIMOHHAS TEXHOJIOTHUS

e TexHonOrus pa3BUTHUSL KPUTUUYECKOTO MBIIILICHUS

o IIpoektHas TEXHOIOTHS

e TexHonorus pa3BuBaroIIero o0yueHus

e 3n1opoBbecOeperaroie TeXHOJIO0THI

e TexHonorus mpoOIEMHOTO O0YUICHHS

e UrpoBbie TeXHOIOTHUH

e MoaynbHasi TEXHOJIOTUSI

o TexHONOrus MacTepCKUx

o Keiic — Texnonorus

e TexHonorust UHTETPUPOBAHHOTO OOYUECHUS

e Ilemaroruka coTpyaHUYECTBA.

e TexHonoruu ypoBHEBOU nuddepeHnuanum

e ['pynmnoBble TEXHOJIOTHH.

e TpamuuuoHHBIE TEXHOIOTUU (KJIACCHO-YpPOUYHasl CUCTEMA)

1.8. Mexanu3mbl (OPpMUPOBAHUS KIHYEBBIX KOMIIETEHIIH.

K nenrpanbHOMy sipy OOy4eHHUsI MaTeMaTHKE OTHOCAT KJII0YeBble KOMIETEHIHHU, KOTOpBIE SBISIOTCS
«KIIIOYOM», OCHOBaHHMEM i JApPYrux, Oonee KOHKPETHBIX U  MPEAMETHO-OPHEHTUPOBAHHBIX.
Ucnonws3oBanue KOMIIETEHTHOCTHOI'O  MOJAXO0Ja B  IIKOJIBHOM  00pa3oBaHUM  JOJKHO PELIUTH
npobaeMy, TUIUYHYIO JUIS IIKOJBI, KOTJa YYCHHKH MOTYT XOpPOIIO OBJIaJE€Th HAOOpPOM TEOPETHUECKUX
3HAHWUM, HO HCHBITHIBAIOT 3HAUUTEIbHBIE TPYJHOCTH B NIEATEIBHOCTH, TPEOYIOUIEH HCMOIB30BAHUS ITHX
3HAHUU JUI pellieHus] KOHKPETHBIX 3a/1a4 WU MPOOIEMHBIX CUTYaIHil.

Briienstores ciieayronme KiroueBbie 00pa3oBaTelIbHbIC KOMITICTCHIIHH:
- IIGHHOCTHO-CMBICJIOBAasi KOMIIETCHITHS,

-00IIEKyJIbTYpHAsI KOMITCTCHITHS,

-y4eOHO-TT03HaBaTeIbHAsI KOMIICTECHITHS,

-HH(pOPMAIIMOHHAS KOMIIETCHIIHS,

-KOMMYHUKaTHBHAs KOMIICTCHIIHS,

-COIMATILHO-TPYIOBasi KOMITCTEHITHS,

- KOMITETEHITUS JINYHOCTHOTO CAMOCOBEPIICHCTBOBAHUSI.



[TosTOMy B mpakTHKe pabOTHI yUuTeNss MaTeMAaTUKU UMEETCsl M30BITOUHBINA HAOOp MeJarorn4eckux CpecTB

— MCXAaHU3MOB pCajindaiuu O6pa3OBaTeJ'II>HbIX U JIMYHOCTHBIX KOMITETCHITUM qcpe3 OCHOBHOM KaHall O6H.[6HI/I$I

YUUTENIb-YUEHUK, YPOK:

1. Ypoku 00bsicHEeHHS IEPBOTO MaTepuala (YpOKU-JIEKIIUU B UX Pa3HOBUIHOCTSX);
2. YpoKu pelieHns ONOpHBIX 3a1a4;
3. Ypoku pa3BUTHUSI TEXHUKH pelIeHus 3a1a4 (IPaKTUKYMBI);

4. YpOKH-KOHCYJIbTAallMy (Ha HUX BOIIPOCHI 3a/1a10T TOJBKO yYallllecs, MOXKHO PacCMaTPUBATh UX KaK
OIPOC YUUTEINS KJIacCoM);

5. YpoK pelieHust OHOM 3aa4u;
6. Ypox paboThl OJJHOTO METO/IA;

7. YpOKH caMOCTOSITEIbHOM paboThl € 3JIEeMEHTAaMH KOHCYJIbTAIMK (B 3TOM CiIydae BOIPOCHI 3a1aeT
YK€ yUUTENb);

8. Ypoku pelieHuss HecTaHJapTHBIX 3aJa4;
9. Vpoxku cocraBieHus 3aaay;

10. 3aueTHble ypOKH;

11. IlucpMeHHbBIE KOHTPOJIBHBIE PAOOTHI;

12. ypOKI/I dHaJIM3a pE3yJIbTATOB 3a4€Ta, CAMOCTOATCIIbHBIX 1 KOHTPOJIbHBIX pa60T.

PaSYMeeTCSI, MHOTHME YPOKH IMPUXOAUTCA JaBaTb CMCIIAHHBIX TUIIOB — 3TO BCE 3aBUCUT OT MHOI'HX

00CTOSTENBCTB: YPOBHSA NOATOTOBKHU KJIACCa, XapaKTEpa U3y4aCMOI0 MaTCpuraia U JaXKE IMOJIOXKCHUA YPOKa B

pacliuCaHunu.

Ha »tux YpOKax, a TAK)K€ BHC UX — Ha AOIIOJHHUTCIbHBIX U q)aKy.]'II)TaTI/IBHI)IX 3aHATUAX — OHa pCaIn3yCT

CIIEIYIOIINE CPEJICTBA, IPUEMBI, METOABI U ()OPMBI PAOOTHL.

HpI/I HU3YUYCHUHU HOBOI'O MaTepuiia:

JeKust (MHCTUTyTCcKoro tumna). HeoOXxoauMocTh BKIIOUEHHS TaKUX JIEKIUH B CUCTEMY JUKTYETCS
paboToii Mo ajanTanuy Nepexoaa OT MKOJIFHOTO 00YYEeHHUs K By30BCKOMY, ()OPMHUPOBAaHUS HABHIKOB
KOHCIIEKTUPOBAHUs Ha BBICOKOW CKOPOCTH, 4aCTOE€ OTCYTCTBHE KOHTAKTa MEXKIY IPENOAaBaTeIeM
BYy3a U CTYJCHTaMH;

JIEKIIHS C 3JIEMEHTAMHU IBPUCTUYECKOTO JUAIOTa (J1aKe MOJIHIIOTa);

JIEKIMSI C MapajuIeIbHBIM ONMPOCOM (MHOTJA Jaxe “‘CKPBITOM Kamepoil” MpOBEpsieTCs TOMaIlHEe
3aJlaHue);

JICKOUA - OUCKYCCHs: B HEeH ydamuecs MOJIb3YHTCA y‘l€6HI/IKaMI/I, a YUYUTCJIb BCACT U3JIOKCHUC,
OTIIMYHOE OT HalleyaTaHHOIro. Bo3HUKAOT BOITPOCKI, CBA3AHHBIC C 0COOECHHOCTAMU H3JI0KCHUA,
MPAKTUYCCKOC CPAaBHHUBAHUC CKA3aHHOI'O YU HAIICYAaTaAHHOT' O,

66CCI[8. C YHalllUMHCA O BOSHUKIIUX 3aTPYAHCHUAX IIPU nep130171 IMPE3CHTALUH,;
O606H_[€HI/I€ HOBOI'O MaTc€pualia, BEIACHCHHUA CBA3W C H3YUCHHBIM,

pellleHre y4YHuTeJeM KIIIOYEBBIX, OMOPHBIX 3ajay, CPaBHEHUE PA3IMYHBIX CIIOCOOOB UX pELICHHS,
MIPeIyTIPExTCHNE BO3ZMOKHBIX OINOOK;

MOCTAHOBKA 3aj[ay Ha MEpPCHEeKTHBY, 3TH 33/a4d OyAyT pelICHBI TOJIBKO uepe3 2—3 HeAenu U
COJIEP>KAT KaKOW-HUOYAb HECTAHJAPTHBII IPUEM.



[Tpu yriy6neHuu U 3aKperuieHny HOBOTO MaTepHaa:

peUiCHUC 06yqa10umx CaMOCTOATCIIbHBIX pa60T C 3JICMCHTAMU KOHCYJIbTAllUH,
CaMOCTOATCIIBHOC COCTABJICHUC YHAIIUMUCA 3a1a1 (B KJIacC€ U I10Ma, KOHKYPC TaKUX 38.,[[8.‘1);

paboTa B mapax y TOCKHU U 3a IapTOH - ocIeaHee, 0COOCHHO TpH perieHuu 3a1a4 ypoBHsa C B EI'D u
oro;

pCHICHUC 3aa1a1 YCTHO, HHOI'Ida TOJIbKO COCTABJICHUC I1JIaHA PCIICHUS,

JoManiHue counHenus “‘Kak s peman 3agady, HO HE pemIMl’ - 3TO OAWH M3 CaMbIX LEHHBIX VIS
yuuTens BUoB paboTel. CiieayeT OTMETUTD, YTO YAaCTO, HAUYMHAas paboTy HaJl 3TUM 3aJlaHUEM, YUEHUK
IpeKparal ee, Tak Kak MOHUMaJl, KaK PelIuTh He MOJUIaBIIyIoCs IpodiIemy;

WH/IMBUyalIbHbIC JOMAIHUE 3aaHus, 1 depeHnnpyemsle o ypoBHIO CIIOKHOCTH;

paboTa Han omMOKamMH (B ciydyae HEOOXOAMMOCTH paboTa Haj omMOKaMmH, CIAENaHHBIMU B paboTe
HaJ OIHOKaMu);

AHAJIN3 HU3YYCHHBIX MCTOIOB PCHICHUA, AHUCKYCCHUA I10 ITOBOAY HanOoJsee pallMOHAJIbHOI'O M3 HHUX.

H606XOI[I/IMO OTMETHUTD, YTO PAITUOHAJIIBHOCTD, KaK U CHACTHE, KaXXJbIM TOHUMAaET MOo-CBOCMY.

KonTpoJsb npoiiiecHHOro Marepurana OCyIIeCTBISETCS B BUIE

CaMOOLCHKHN Ha OCHOBC MPEACTABJICHHOI'O YYHUTCICM Ha JOCKC PCIICHUS 3aJIaHUA;

3a4CTOB, CAAaBACMBIX ApPYT APYry: YUUTCIIb B 3TOM CJIy4dac, ABJISICTCSA 0e3MOJIBHBIM H36HIOI[8.T€HCM
pa6OTBI OIIpalInBacMOI'0 U OIIPAIINBAOLIICT O,

pelIeHus yIpaKHEeHNI-TECTOB ¢ BBIOOPOM OTBETOB M3 MPEATI0KEHHBIX;

MUCHMEHHBIX paboT, IMUTHUPYIOIIMX BCTYHUTEIbHBIC YK3aMEHBI B pa3IMYHBIE BY3bI CTPAHBI,
BapuantoB EI'D u OI'D

KOHTPOJIbHBIX MUCHMEHHBIX paboT;

aHanu3a paboT 1 paboT HaJl OIIMOKaMHU.

1.9. Buabl u ¢opMBI KOHTPOJIS.

Cornacno ycraBy 'bOY I'mmnaszuu Ne61 1 nokansHOMY akTy 0011€00pa30BaTeIbHOIO YUPEKACHHS

OCHOBHBIMH BHJIaMU KOHTPOJIS CUYMTATh TEKYIIUH (Ha KaXKJIOM ypOKe), TeMAaTHUYECKHi1 (OCYIIECTBIISICTCS B

MEepPHOJ] U3yUEHUS TOW MIIM MHOM TeMBI), IPOMEKYTOUHBIN (OrpaHUYUBAETCS] paMKaMHu YE€TBEPTH,

MIOJIYTO/Ms1), UTOTOBBIN (B KOHIIE I'0J1a).

dopmamMu KOHTPOJISI MOXKET OBbITh:

IpaKkTuyeckas pabora,
e KOHTpOJbHas paboTa;

TECTUPOBAHUE;

JOKJIa1bl, pedeparsl, COOOIICHHS.

2. COAEPKAHUE OBPA3OBAHUAL.




Cunyc, xocunyc, tanreHc yrioB oT 0 no 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO. DOpMyIIbI
TIPUBEICHUSI.

Pemenne tpeyronpHuUkoOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. PelleHune mpakTHMUeCKUX 3a7ad ¢
MCIOJIb30BAHNEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue mogodus. [Togodue coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpou3BEAEHUU OTPE3KOB XOPJ, TEOPEMBI O TMPOU3BEACHHHM OTPE3KOB CEKYIIUX, TEOpeMa O
KBaJ[paTe KacaTeJIbHOM.

Bekrop, mmHa (MOTyJib) BEKTOpa, COHANPABIIEHHBIE BEKTOPHI, IPOTHBOIOJIOKHO HAlpaBJIEHHBIE BEKTOPEI,
KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIl€palliK HaJl BeKTopamMH. PasnoxkeHue BeKTopa Mo AByM
HEKOJUIMHeapHbIM BekTopaM. KoopauHatel BekTopa. CkansgpHoe MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
HaXOXXJCHUS JJIUH U yTJIOB.

JlexkapTOBbl KOOPJAUHATHI Ha MJIOCKOCTU. YpaBHEHUS NPSIMOM M OKPY>KHOCTHU B KOOpJMHATAX, IEpeceueHue
OKpY>KHOCTEH 1 mpsAMBIX. MeTO ] KOOpAMHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTONBHUKH. [lTnHA OKpY>XHOCTHU. [ pagycHas u paguanHas Mepa yria, BBIYUCICHUE ITHH
IyT okpy»kHoctel. [nomaae kpyra, CEKTopa, CerMEeHTa.

JIBM>KEHUS MJIOCKOCTU M BHYTPEHHHE CUMMETpUH (Guryp (3s1eMeHTapHble npescrasieHus). [lapannenbHblii
nepenoc. [1oBopor.

3. ILTAHUPYEMBIE PE3VJbTATHI OCBOEHUSA PABOYEN ITPOT'PAMMBI

OcBoenue yuebHoro Kypca «I'eomeTpusi» JOKHO 0OecrieuynBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOT'O
o01iero 06pazoBaHus CIEAYIOMNX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbBIX
pe3yabTaToB:

JIMYHOCTHBIE PE3YJIBTATHI
JIN4HOCTHBIE Pe3ybTaThl OCBOCHUSI POrpaMMbl Y4eOHOro Kypca «I'eoMeTpush» XxapaKTepu3yoTCs:
IMaTpunoTnyeckoe BOCIUTAHUE:

MIPOSIBJIEHUEM MHTEpeca K IPOLUUIOMY M HACTOSAIIEMY POCCHMCKOM MATEMAaTUKHU, IEHHOCTHBIM OTHOILIEHUEM
K JOCTHIKCHUAM POCCHUMCKUX MATEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI, K UCII0JIb30BaHUIO
STHX JIOCTHKCHUH B IPYTHX HayKaX M MPUKIAJHBIX chepax.

I'paxnanckoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00513aHHOCTEN TpakJaHWHA U peaIn3ally ero Mpas, MPeJCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, SBJICHUH, POIIETyp I'PakIaHCKOTO
o01ecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYXIEHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C
MIPAKTUYECKUM IIPUMEHEHHUEM JTOCTHKEHUN HAyKN, OCO3HAHUEM BaAKHOCTH MOPAIIBHO-ITUYECKUX
[IPUHLIUIIOB B EATEIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTHUYECKUX 3a/1a4 MAaTeMaTUYECKOM HallPaBICHHOCTH,
OCO3HAaHUEM Ba)KHOCTH MaTEMaTU4YECKOI0 00pa30BaHUs HA NPOTSHKEHNUU BCEH JKU3HM JUIsl YCIEIIHON
npodeccuoHanbHOM e TENIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAaHHBIM BHIOOPOM U MIOCTPOEHUEM MHIMBUIyalIbHON TPAeKTOPUU 0OPA30BaHMSI U AKUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTnYecKoe BOCIUTAHUE:!

CIIOCOOHOCTBIO K SMOLIMOHATIBHOMY U 3CTETHUECKOMY BOCHPHUATHIO MATEMATHYECKUX 00BEKTOB, 3ajad,
peLIeHNH, pacCyKIEHUI; YMEHUIO BUJETh MATEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.



HeHHOCTI/I HAYYHOI'O MO3HAHUS:

OpHEHTAIMel B AEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOABI U 00IIeCTBa, TOHUMaHUEM MaTeMaTHYeCKOM HayKu Kak
ceppl 4eTOBEUECKOH e TENbHOCTH, ITAOB €€ Pa3BUTHUA U 3HAUUMOCTH JUIS Pa3BUTHS LUBUIM3ALINN;

OBJIAJICHHEM SI3BIKOM MaTEeMAaTUKH U MaTEMaTHUECKON KyJIbTypOi Kak CPEeICTBOM MMO3HAHUS MUDA;
OBJIaJICHHEM MTPOCTEHIIIMMU HaBBIKAMU HCCIEA0BATEIbCKON NEATEIbHOCTH.
®u3znyeckoe BocnuTaHue, GopMupoBaHue KyJbTYPbl 310POBbs 1 IMOLMOHAJIBLHOIO 0JIATONOIYYHS:

TOTOBHOCTBIO MPUMEHITh MATEMaTHUECKHE 3HAHUSI B UHTEPECAX CBOETO 3/10pPOBbS, BEIACHHUS 310pDOBOTO
o0paza )XHU3HHU (340pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTIbIXA, peryisipHas puzndeckas
aKTUBHOCTb);

C(i)OpMHpOBaHHOCTI)IO HaBBIKa pedmexcnn, IMPU3HAHUEM CBOCTO IIpaBa Ha OHII/I6Ky 1 TAKOr'O K€ IIpaBa
APYyroro 4€ja0oBCKa.

IKoJI0THYeCKOe BOCIIUTAHME:

OpHCHTaHHefI Ha MPUMCHCHNEC MAaTCMAaTHYCCKHUX 3HAHUU AJId pCIICHHUA 3a1a4 B oOmactu COXPAaHHOCTH
OKpY’KaroIIen cpeibl, IIIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX TIOCIICJCTBUN JJISl OKPYKAKOIICH
Cpensl;

OCO3HAHMEM TII00aJTFHOTO XapaKTepa SKOJOTHIYECKUX MPOOIJIEM U MyTEH MX peIIeHusl.

JIMYHOCTHBIE Pe3yJIbTAaThl, 00eCIeYHBAIOIINE ATANTALMIO 00y4aI0IIerocsi K M3MeHS K IHMCS
YCJOBHSIM COLUAIBHOM ¥ IPUPOJTHOM Cpebl:

e TOTOBHOCTBIO K HCﬁCTBHﬂM B YCIIOBHAX HCOHp@I[eHéHHOCTI/I, IMOBBIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTU YCPE3 MPAKTUICCKYIO ACATCIIbHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA y APYTUX
J'IIOI[GI\/'I, HpI/I06p€TaTB B COBMECTHOM JACATCIbHOCTHU HOBBIC 3HAHW, HABBIKHM 1 KOMIICTCHIIMHN U3
OIIbITa APYTHUX]

. HeO6XOI[I/IMOCTI>IO B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHI>i, B TOM 4HUCJIC q)OpMy.]'II/IpOBaTB nacHu, MOHATHA,
TUNOTE3bI 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC PaHCC HC U3BCCTHLIX, OCO3HABATH ZIe(i)I/IIII/ITLI
COOCTBEHHBIX 3HAHUH U KOMHeTeHTHOCTCﬁ, IJIAHUPOBATb cBOE Pa3BUTHUC,

e  CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYAIINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOIIHNI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHHS U ACHCTBUS,
(GbopMyIIHpOBaTh U OLIEHUBATh PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MerarnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS ITPOrPaMMBI Y4eOHOTO Kypca «I eoMeTpus XapaKTepu3yroTCs
OBJIA/ICHUEM VHUBEPCANbHLIMU ROZHABAM ENILHBIMU OCUCMBUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANbHBIMU PEYIAMUSGHBIMU OCICTEUAMU.

1) Vuueepcanvnvie noznasamenwhsie oeticmsus obecneuusaiom Gopmuposanue 6a308bix KOCHUMUGHBIX
npoyeccos, 00yyanuuxcs (0c60eHue Memoo08 NO3HAHUSL OKPYIHCAIOUe20 MUpd, NPUMEHEHUe T02UYECKUX,
uccie008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJorudyeckue AeficTBUA:

e BBIABJIATBH U XapaKTepU30BaTh CYIIECTBEHHBIEC IPU3HAKA MaTEMaTHUECKUX O0BEKTOB, MOHATHH,
OTHOIICHUIA MEXIY TOHATHAMHE; (GOpMyITUPOBATH ONPEIEICHUS TIOHATHIA; yCTaHABINBATH
CYLIECTBEHHBIN MPU3HAK KIaCCU(PHUKALIUK, OCHOBAHUS JUIsl 0000IIEHNs U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;



BOCIIPUHUMATH, (POPMYyITHpPOBaTh U TPEOOPa30BLIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, NaHHBIX,
HaAOJIOICHUSAX U YTBEPKACHUSX; IPeJIaraTh KpUTEPHUHU ISl BBISIBJICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

ACIAaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX 1 UHAYKTUBHBIX
YMO321KJIIO‘I€HPII>'I, YM03aKHIOquHﬁ 110 aHaJIOTHH,

pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHHH (IIpsIMbIe U OT IPOTUBHOTO), TPOBOAUTD
CaMOCTOSITEIILHO HECJIOXKHBIC JOKA3aTeIbCTBA MAaTEMaTHUECKUX (PAKTOB, BRICTPANBATh
apryMEeHTaIMI0, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHbBIE
paccyXaeHus;

BBIOMPATH CIIOCO0 peleHus yueOHol 3a1aun (CpaBHUBATh HECKOJIbKO BAPHAHTOB PEILICHHUS,
BBIOMPATh HANOOJIEe TIOXOISAIINNA C YIETOM CAMOCTOSTENBHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTelbCKUeE eHCTBUSA:

WCIIOJIB30BATh BOMPOCH KaK UCCIIEI0BATEIbCKIUI HHCTPYMEHT IO3HAHUS; (OPMYIIMPOBATH BOIIPOCHI,
¢bukcupyromue NpoTuBopedre, NpodieMy, CaMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE U JJAHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHE;

MMPOBOAUTD MO CaMOCTOSATCIIBHO COCTABJICHHOMY IJIAHY HECJIOKHBIN OKCIICPUMCHT, HEOOJIBIIIOE
HCCIIE/IOBAaHME 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOO0H;

CaMOCTOSITEIILHO (hOPMYITHMPOBATH 0O0OOIECHHUS U BBIBOIBI T10 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJTI0IEHUS, UCCIIEA0BAHUS, OIIEHUBATh IOCTOBEPHOCTH IMOJTyUYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEHNI;

IIPOTHO3UPOBATH BO3ZMOXKHOC Pa3sBUTHUC ITPOLECCA, a TAKIKC BbIABUIaTh INPEAINIOIOXKEHUSA O €TI0
Pa3BUTHH B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISIBJIATH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUH, TAHHBIX, HEOOXOMMBIX JJIsl PEIICHUS
3a/1a4H;

BBIOMPATH, aHAIM3UPOBATH, CHCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITUIO Pa3THIHBIX
BUJIOB U ()OPM IIPEJCTABIICHHUS;

BBIOMpATh GOpPMyY MPEACTaBICHUS HHPOPMALNU U WILTIOCTPUPOBATH PeIIacMBbIe 3a/1a4l CXEMaMH,
IrarpaMMaMy, HTHOM TpaguKoi 1 UX KOMOMHAIUSMH;

OILICHHUBATh HAJEKHOCTh HH(POPMALIMH 110 KPUTEPHSM, TIPEITIOKEHHBIM YUUTEIIEM WITH
c(hOpMyTUPOBAaHHBIM CAMOCTOSITEHHO.

2) Vhusepcanvhvle KOMMYHUKAMUBHbLE OelicEUs 00ecneuusaiom cqhopmMupo8anHOCmb COYUATbHBIX
HABbIKO8 00Y1aArOUUXCAL.

Oo0menue:

BOCIIpUHUMATb U CbOpMy.TIHpOBaTB CYXKICHUA B COOTBETCTBHUU C YCIOBUAMHU U LECTIAMU O6I].[CHI/I$I;
SICHO, TOYHO, 'PAaMOTHO BBIPAXXAaTb CBOIO TOYKY 3PCHUS B YCTHBIX U IUCbMCHHBIX TCKCTAX, AaBATh
IMMOsICHCHUA 110 XOA4Yy PCUICHUA 3a1a4, KOMMCHTUPOBATH HOJ'Iy‘-IGHHBIﬁ PpE3YbTAT,



e B X07e 00CYXIeHUS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOii TEMBI, TPOOJIEMBI, pelaeMon
3a[1aui, BICKA3bIBaTh UJICH, HAllEJICHHbIC Ha MIOMCK PEIIEHUS; COTOCTABIATh CBOU CYXICHUS C
CYXKACHUSIMH JPYTHX YYACTHHKOB UAIOra, 0OHAPYKUBATH PA3IMYUE U CXOJICTBO MO3UITU; B
KOPPEKTHOI opme PopMyITUpOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

e IIPEACTaBIATH PE3yJbTaThl PEIICHUS 33]1a4M, SKCIIEPUMEHTA, UCCICAOBAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BHICTYIUICHUS C YUETOM 3aj1ay MPe3eHTaluu U OCOOCHHOCTEH
ayIUTOPHH.

CoTpyaHu4ecTBO:

e IIOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMaHIHOW U MHIAMBUAYAIbHONU PaOOTHI IPU PELICHUN
yueOHBIX MaTeMaTH4YeCKUX 3a/a4;

e IIPUHHUMATb LIEJIb COBMECTHOM EATENbHOCTH, IUIAHUPOBATh OPraHU3ALNI0 COBMECTHOHN paboThI,
pacripenensaTh BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ybTaT padoThl; 0000IaTh
MHEHUS HECKOJIBbKUX JITOACH;

e  Y4acTBOBAaTh B IpyHIOBBIX opMax paboThl (00Cy:k1€HNsl, 0OOMEH MHEHHUSIMH, MO3TOBbIE IUTYPMBI U
ap.);

e  BbLINNOJHATH CBOIO 4aCTb pa6OTLI U KOOPpAHMHUPOBATL CBOU HeﬁCTBHH C APYI'MMH YJICHAMH KOMAaHbI;

e OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIIUIA MPOIYKT 110 KPUTEPUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMO/ICHCTBHUS.

3) Vuusepcanvhuvie pecynamusnsle oeticmsus obecneuugarom Gopmuposanue cmvlcio8blx YCMaHO80K U
HCUSHEHHBIX HABLIKOE IUYHOCU.

Camoopranmu3amnus:

CaMOCTOSITENILHO COCTABJISATH IJIaH, AITOPUTM PELICHU 3a7aul (WM €ro YacThb), BHIOUPATh CIIOCO0 pelIeHus
C y4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEHICHUH C y4E€TOM HOBOM HH(OpMAIIHH.

CaMOKOHTPOJIB:

e BJIAJCTh CIIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yJibTaTa PEeIeHHs
MaTeMaTHUEeCKOM 3a/1aumu;

e IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3ZHUKHYTH IIPU PEILICHUU 3a7a4l, BHOCUTh KOPPEKTUBBI B
JeATeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENbCTB, HAlIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3yJIbTATa JAEATEIbHOCTH IIOCTABJICHHON LIENH U YCIOBUSIM, OOBACHATH
MPUYUHBI TOCTUKEHUS WIIM HEJOCTHXKEHUS LI, HaXOIUTh OIINOKY, 1aBaTh OL[CHKY
MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenne yaeOHOT0 Kypca «I'eoMeTpus»» Ha ypOBHE OCHOBHOTO 00IIEro o0pa3oBaHMs IOJIKHO
obecrieurBaTh TOCTIKEHHUE CIACIYIONINX MTPEAMETHBIX 00pa30BaTEeIbHbBIX Pe3yIbTaTOB:

e 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MMOMOUIBbIO PA3INYHbIE
3JIEMEHTBI IIPSIMOYTOJIbHOTO TPEYTOJIbHUKA («PELIEHUE IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ moMOomIbio KaNbKYJISTOPA) IHHBI U YIJIbI ISl HETAaOJUYHBIX 3HAUECHUH.

o Ilomp3oBaThcs q)OpMYJ'IaMI/I MNPUBCACHNA U OCHOBHBIM TPUT'OHOMETPHUYICCKUM TOXKICCTBOM JISA
HaXO0XICHUA COOTHONICHUM MEKAY TPUTOHOMETPUUCCKUMU BCIIMYNHAMMU.



e Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOXACHHS PA3IMUHbBIX JIEMEHTOB
TPEYroJibHUKA («pelIeHne TPEyTrOJIbHUKOBY ), IPUMEHSITH UX MPU PEIICHUN T€OMETPUUECKUX 3ajad.

o Brnaners nonsTHSMU TTpeoOpa3zoBaHusl MO00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOAO0HBIX (DUTYD.

o [lomp30Barbest cBOWCTBAMH OIO0MS IIPOU3BOIBHBIX (DUTYP, YMETh BBIYHUCISTH JJTHHBI M HAXOAUTH
yIiIbl y TOA0OHBIX Guryp. IIpuMeHsaTs cBOHCTBa 1101001 B IPAKTUYECKUX 3ajauax.

e YMeTh NpPUBOJIUTH MPUMEPHI TOJJOOHBIX (UTYDP B OKPYIKAIOIIEM MHpE.

o [lomp30Barbcst TEOpEMaMH O MPOU3BENCHUH OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIUX, O
KBaJ[paTe KacaTeIbHOM.

o [lonmp3oBarbesi BEKTOpaMH, HOHUMATh UX FEOMETPUUECKUI U (PU3NYECKUN CMBICI, IPUMEHSTh UX B
pelIeHNH TeOMETPUYECKUX U (PU3HUECKUX 3a/1a4.

L] HpI/IMCHSITI) CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB I HAXOXKIACHUA JJIMH U YTJIOB.

e Ilomp3oBaThCs METOIOM KOOpJUHAT Ha IIJIOCKOCTU, TPUMCHATH €ro B pCHICHUN IT'COMETPUICCKUX U
IMPAKTUYCCKUX 3aaa4d.

. BH&)IGTB MIOHATUSAMU IMPABHUIIBHOT'O MHOI'OYI'OJIbHHKA, JJIMHBI OKPYKHOCTH, JJIVMHBI AYTH
OKPY’KHOCTH U pa[[HaHHOﬁ MCEPbI YI'Jida, YMCTh BBIYHUCJIATH IUIOIIAAb KpyTra U €Tro YacTeu.

. HpI/IMCHHTB IMMOJIYYCHHBIC YMCHHA B IMTPAKTHYCCKUX 3a/[avdaX.

e Haxonute ocu (W1 LEHTPHI) CHMMETpUU (PUTYp, TPUMEHATH IBUKEHUS IUIOCKOCTH B MMPOCTEHIINX
CITyyasix.

o [IpumeHATH MOTyuEHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTUYEeCKHe MOJIENIN IS 3a/1a4
peasibHOM JKU3HU U IPOBOJAUTH COOTBETCTBYIOLINE BHIYUCICHHS C IPUMEHEHUEM 101001 1
TPUTOHOMETPUYECKUX (PYHKLUH (I10JIB3YSCh, I/Ie HEO0X0AUMO, KaIbKYJISATOPOM).

4. TEMATUYECKOE INTAHUPOBAHHUE.

(yueOnuk aBt.: JI.C. Atanacsu u ap wiu B.®. Byty3oB u ap. «I'eomerpus 7-9», M. «IIpocBenienune»)

Ilnanupyemoie pezynomamat 00yuenus

Tun/

Ne Tema pazoena K-¢0 Oceoenue npeomemmnuvix

YpoKa | ypoka uac. | POPMA | spanuin Yy
YpoKa

I'naBa IX. Bekropsl (8) + I'nmaBa X. Merox koopaunar (11)

IlonsTue NHM ®opMynHMpoOBaTH PeryasituBHbIe:
BEKTOpa ONpEIEIECHUS U
1-2 P 2 3UM P KOHTPOJIb, KOPPEKIHUs, OIICHKA.
WJUTFOCTPUPOBATDH MOHATUS
BEKTOpA, €0 JJINHBI, Ilo3naBaTenbHBIE:
C M KOJUIMHEAPHBIX U PaBHBIX
aHaJIN3, CUHTE3, CPAaBHEHUE
JIOKCHHC 1 BEKTOPOB; MOTUBHUPOBATH 6506 ’ > P ’
o HUe, aHAJIOTUs
3.5 BBIYUTAHUE 3 UM BBEJICHHE IOHSTHI 1 0000111eHKE, aHAJIOT U,

BEKTOPOB cepuanus, Kinaccudukanus;

JICMCTBHH, CBSI3aHHBIX C
BEKTOpaMH,

C3VH




YMHOKEHNE NHM COOTBETCTBYIOIINMHA HCIIOJIB30BAHNE 3HAKOBO-
6 BEKTOPOB Ha M puMepamH, CHUMBOJIMYECKUX CPEJICTB,
YHUCIIO0 OTHOCSAIIIUMHUCS K MOJICJIUPOBAHUE U
C3VH (bu3MYECKUM BEKTOPHBIM npeoOpa3oBaHKUE MOJICIICH
BEJIMYUHAM; TPUMEHSTh Pa3HbBIX THUIIOB;
llpumenerue BEKTOPBI U JICHCTBUS HAJ . .
BBITIOJTHEHUE IEUCTBUH 11O
BEKTOpOB K HUMH TIPU PEIICHUH A
AJITOPUTMY;
PCIICHHIO 3a/1a4 MHM TeOMETPUUYECKUX 3344 PHTMY
MOABEACHUE MO TOHSATHE
3UM
7-8 KoMmMyHukaTuBHbIE:
C3VH KOHTPOJIb JICHCTBUS apTHEPA,
vOC3 BBIPQXCHHUE CBOMX MBICJICH U
apryMeHTaIusi CBOETO MHEHHUS
C JOCTAaTOYHOM MOJHOTON U
TOYHOCTBIO.
Koopaunatst NHM OOBACHATH U PeryasitTuBHbI€:
BEKTOpa WJUTFOCTPUPOBATDH MOHATHUS
9-10 P 3UM PHP . KOHTPOJIb, KOPPEKITHS, OIICHKA,
MPSIMOYTOJIBHON CUCTEMBI
BOJIEBAs CAaMOPETYJISIIUA,
KOOpPJIMHAT, KOOPIMHAT
BBITIOJTHEHUE TIPOOHOTO
TOYKH U KOOPJHHAT 5 -
7| YEOHOI'0 JECUCTBUA U
IIpoceiimue HHM BEKTOpA; BHIBOJIUTH U é) A
UKCHUPOBaHHE
11-1p | 32AaUH B 3UM UCIIOJIb30BATh MPH p
WHJIMBUIYaTbHOTO
KoopauHaTax pemeHnn 3a1a4 GopMyITbI AHBIIY
3aTpyAHCHHS B TPOOHOM
KOOpIMHAT CEPEINHBI .
JEHCTBUU.
VpasHeHHe OTpe3Ka, IJTUHBI BEKTOPAa,
OKPY>KHOCTH. 1HM paccTossHusA Mexay AByMsA | Ilo3HaBaTeIbHbIE:
; TOYKaMH, YpaBHEHUS
13-15 | Vpapuenne UM . aHaJlu3, CHHTE3, CPaBHEHHUE,
npsMoit OKPY>KHOCTH U TPSMOIA.
' C3VH 000011eHNe, aHATIOT U,
Pemenue 3ajaq HpI/IMeHSITB IMOJIYUCHHBIC cepuanus, Knaccn(lm[(aun;{;
3HAHUS P PELICHUN
Pewenne saza4 HUCIIOJIb30BaHUE 3HAKOBO-
3aJa4 U J0Ka3aTelbCTBa
CUMBOJIMYECKUX CPEJCTB
TEOPEM. PEACTS,
MOJIETTUPOBAHUE U
dopMupoBaHue npeoOpazoBaHue MOJeNeH
IIPEICTABICHUN O CBSI3U pa3HbIX THIIOB;
MEXIY FT€OMETPUUECKUMHU . .
BBITIOJTHEHUE JICHCTBUH 1T
1 aJreOpanvaecKuMu OJTHEHHUE JcHC 0
NrOpUTMY;
MOHATHIMH, TIEPEBO/IE C
16-17 C3YH sA3bIKa TCOMCTPHHU HaA A3BIK MOABEACHUE MO IIOHITHE,
vyOC3 anredpsl 1 06paTHO 1Py YCTaHOBJIEHUE TPUYUHHO-

pelieHuu 3a1ad (B ToM
qucie U IPUKIaJHOTO
XapakTepa)

CIICACTBCHHLBIX CBﬂSCﬁ,
J0Ka3aTcIbCTBO

KommyHukaTnBHbBIC:
KOHTPOJIb JICHCTBUS apTHEpa,
BBIPAKEHUE CBOUX MBICIIEH U
apryMeHTalUsl CBOEr0 MHEHUS
C IOCTaTOYHOM IIOJIHOTOM U
TOYHOCTBIO.




18-19

Yemmuuiii 3auem
no meme
«Bexmoput.
Memoo
Koopounam»

Konmponvnasn
paooma Ne I no
meme
«Bexmoput.
Memoo
Koopounam»

K3y

YMeTb HaXOIUTh
KOOpPAWHATHI U JUINHY
OJIHOTO BEKTOpA,
BBIPAKEHHOTO Yepe3
IpyTHUE BEKTOPBI,
UCIOJIb3Ys CBOMCTBA
JNEUCTBUN C BEKTOPaMHU,
IIPUMEHSATH METO
KOOpAMHAT Ui PEeIICHUs
r€OMETPUYECKUX 3a/1a4;
HCIIOJIB30BaTh YPABHEHUE
OKPY>KHOCTH U NIPSAMOU
IIPU pELICHUH 3a]1a4 U
COCTaBJISITh YPABHEHHE
OKPYKHOCTH U NPSIMOU 10
YCIIOBUSIM 3aJauu.
Onpenenars B3auMHOE
II0JIO’KEHUE IIPSIMOM U
OKpY>KHOCTH, OKPY>KHOCTHU
Y TOYEK, UCTIONb3YsI
YPaBHEHHUSI OKPYKHOCTU U
KOOpJMHAT TOYEK;
OTIpEeAETATh BUA U
CBOMCTBA (UTypHI IO
KOOpPJIMHATaM €€ BEpPIIUH.

IIpu évinonnenuu pabomoi
yuauuiics 00axceH noKa3amao
0bs3amenvHule pe3yibmamol
00yueHus: c8ouU 3HAHUSA

onepayuil ¢ 6eKmopamu,
npuUMeHss npu
Heobxooumocmu
couemamenvHulil,
nepemecmumenbHbulil U
pacnpeoenumenbHblii 3aKOHbL,
BbLIUUCTIAMD OIUHY OMPE3KA NO
KOOPOUHAMAM €20 KOHYO8;
BbLIUUCTIAMb KOOPOUHANbL
cepeouHvl ompesKa,
UCNOIL308AMb KOOPOUHAMHBIL
Memoo 0/ U3y4eHusl C8oUCma8
NPAMBIX U OKPYHCHOCMEL.

Beinycknuk nonyuum
B03MONCHOCTD:

081a0enb 6eKMOPHBIM U
KOOPOUHAMHBIM MEmOo0amu
0J1s1 peuteHus 3a0ay Ha
8blUUCTeHUE U
00KA3aMeNbCmeo

I'maBa XI. CooTHOLIIEHUSI M€Ky CTOPOHAMH M yIJIaMH TpeyrojbHuka. CkajisipHoe Npou3BeaeHne
BeKTOpOB (12)

Cunyc, KocuHycC NHM | ®opmynupoBars U
TaHIeHC yTia UM WJUTFOCTPUPOBATH
20-22 OMpeCaACICHUA CUHYCA,
C3VYH | KocuHyca U TaHT'eHCa
yrioB ot 0 g0 180°;
BBIBOJUTH OCHOBHOE
CooTHomeHus NHM | TPUTOHOMETPUIECKOC
9396 MEXIY CTOPOHAMH U UM TOXACCTBO H (opmybl
yriaMu NPUBCICHUS;
TPEYroJbHUKA opmynupoBats 1
JIOKa3bIBaTh TEOPEMBI
CxaisipHoe MHM | cunycos u kocuHycos,
IIPOU3BEICHUC 3UM | IPMMEHATE HX TP
27-28 BCKTOPOB pEeIICHIN
C3VH | tpeyronbHUKOB;
OOBACHATH, KaK

PeryasituBHbIe:

KOHTPOJIb, KOPPEKIIHS,
OLICHKA,

BBITIOJTHEHUE TIPOOHOTO
y4e0HOro NeHCTBUS U
¢bukcupoBanue
WHJIMBUIYaTIbHOTO
3aTpyAHEHHS B TPOOHOM
JIeNCTBUH,

IJIAHUPOBAHUC U
IIPOTHO3UPOBAHHC.

Ilo3HaBaTeJbHBIC:

aHaJIN3, CHHTES,
cpaBHEHHUE, 00001IeH e,




Permenue 3agau

UCTIONB3YIOTCS
TPUTOHOMETPHUYECKHE
¢dbopmybI B
U3MEPUTENILHBIX paboTax
Ha MECTHOCTH;
dbopmynupoBath
OTIpeiesIeHUs yTiia
MEXIy BEKTOPaMH U
CKJIIPHOTO
NIPOM3BEICHUS BEKTOPOB;
BBIBOJIUTEH OPMYITY

aHAJIOT s, CEpHaIys,
KJaccuuKanus;

HCIIOIL30BaHNE 3HAKOBO-
CUMBOJIMYCCKUX CpeZ[CTB,
MOJICIIUPOBAHUE U
npeodpa3oBaHue
MOJIEJIEN pa3HbIX TUIIOB;

BBIIIOJIHEHUE TEUCTBUU
10 aJITOPUTMY;

MOABEAEHUE IO

C3VH CKaJIAIPHOTO
MIOHSITHE, YCTAHOBJICHUE
29 NIPOM3BEICHUS Yepes3 Y
MIPUYUHHO-
YOC3 | koopauHaThl BEKTOPOB; p .
CJIEJICTBEHHBIX CBSI3€l
dbopmynHupoBath 1 a ’
JI0Ka3aTelbCTBO, MMOUCK U
000CHOBBIBATh
BbIJIETICHHE HH(pOpMaLIUU
YTBEPKACHUE O A (opman
CBOHCTBAX CKaJIAPHOIO KomMmyHuKaTuBHbBIC:
[IPOU3BCIICHNUA; MJIAHUPOBaHUE y4eOHOTO
HCIIONIb30BATh CKAIPHOC | cOTPYHUYECTBA,
MMPOU3BCACHUC BCKTOPOB aJICKBATHOE
1IpH pCIICHAN 337129 HCIIOJIb30BAHUE PEUEBBIX
CPEICTB JUIsl pELICHHUS
KOMMYHHKaIIMOHHBIX
3a/ad.
Yemuouii 3auem YMertsb pemarb Ilpu evinonnenuu
IIPOU3BOJIBbHBIN pabomul yuawuiics
no meme
TPEYTroJIbHUK IO TPEM 00J1CeH NOKAa3ambo
Konmponvnasn 3JIEMEHTaM, 3HaTh CUHYC, | 00s3amenbHble
/4
paooma Ne 2 KOCUHYC Y TAHT'€HC pe3ynbmamsl 00y4eHUsL:
yraos 30°, 45°, 60° u
no meme BLIYUCTAMY CKATAPHOE
YMETb HaXOJUTh
«Coomnouwienus npouseeoeHue eKmopos,
TPUTOHOMETPHUUECKUE
Medncoy cmopoHamu o HAX00Umsb Y2071 Me#Coy
dbynkuu yrios ot 0° 10
u yznamu 180° 5 8eKmMopamu,
C TIOMOILIBIO TabNIn
mpey2oibHuKa. m U yemanasnusame
30-31 Ckanapuoe K3y 1 KaJIbKyJIATOPA, NnepneHOUKYIAPHOCMb
- MOHUMATh CBSA3b MEXK
npouseedenue Y| npameix.
BEKTOpaMU U UX
6€KmMopoe»

KOOpJIMHATaMH,
OIIPEIENIATh YTOJI MEKIY
BEKTOPAMH,
UCIIOJIb30BAaTh
oInpezeieHue
CKaIIIPHOTO
IIPOU3BEJICHUS U €T0
CBOMCTBA B KOOpAMHATAX
JUI peLeHus 3a1a4 U
JI0Ka3aTeIbCTBA TEOPEM.

Yyawuiicsa nonyuum
B03MOJCHOCb NOKA3AMb
C80U YMeHUs npu
PeweHUU mpeyeoIbHUKOS




I'masa XII JJInHA OKPY:KHOCTH U (13)
ILUIOIIA/Ib KPyra
[IpaBuibHBIE NHM | ®opmynupoBath PeryasitTuBHbI€:
39 MHOT'OYTOJIbHUKH M onpeJieleHre T —
MPAaBUIJILHOTO
MHOT'OYTOJIbHUKA; Hielero1araue,
(OpMYTHPOBATH I KOHTPOJIb, KOPPEKLIUS
Oxpy:KHOCTS, MHM | o kaseisats Teopembl 00 | [To3HaBaTeJbHbIE:
BIIMCAaHHAs 13 M | okpyskHoCTAX,
33 MPaBUIILHBIN MHOTO OLICAHHOMN OKOIO aHaJIN3, CUHTE3,
YTOJIbHUK C3VYH [IPABKIIBHOTO CpaBHEHHUE, 0000IIeHHE,
MHOI'OYTOJIbHUKA U AHAJIOTHA, CCpUatHA,
BIIMCAHHOM € Hero; K1accHuKanus;
OKpY>KHOCTb, WUHM | gpisonute u TOBEICHHUE IO
OMHMCAHHAN OKOJIO 3UM | HCHOJIb30BATh (opmyisl | monstue, YCTaHOBJICHUE
34 MPABHJIBHOT'O MHOT'O JUIS BBIUMCIICHUS NPHUHHHO-
yronpHHUKa C3YH | miomamm npaBuibHOro CJICJICTBEHHBIX CBS3€EH,
MHOIrOyrojipHHKa, €ro MTOCTPOEHHUE JTOTUYECKON
CTOPOHBI U pannyca LIETU PacCyKJICHUH,
DopmyJIbl ISt BIIMCAHHOW OKPYXKHOCTH; | oKa3aTenbCTRO,
BBIYMCIICHUA peuiaTs 3aaa4u Ha CaMOCTOSTEIILHOE
IR NIEN | MHM | moctpoenue NpaBUIIbHBIX | co3gaHue aarOPHTMOB
35 MIPaBUIILHOTO 3UM | MHOTOYTOIBHHAKOB; IS TEIbHOCTH,
MHOT'OYTOJIbHUKA, OOBSICHSTh TIOHSATHUS BBINOJIHEHHE IEHCTBUI
€ro CTOPOHBI U JUIMHBI OKPY>KHOCTH U 110 AITOPUTMY;
paanyca BIHUCAaHHOM MJIOIAN KPYTa;
OKPY>KHOCTH BBIBOJIUTH (hopMmyiel pys | OCOSHAHHOC 1
BBIYMCIICHHUSI UTHHBI IpOU3BOJIBHOC
Hoctpoenune MHM OKDYKHOCTH B JjIEHBI IOCTPOEHHUE PEYEBOTO
36 IMMpaBHUJILHBIX MHOTI'O 3UM JlyTH, IUIOIAH KpyTa 1 BBICKA3bIBAHUA.
YTOJILHUKOB
17101 KpyroBoro KoMMyHuUKaTUBHBIE:
CEKTOpa; IPUMEHSTE 3TH | praseHHe CBOMX
JInrHA OKPYKHOCTH VHM | $opMyJisl Ipu pEmIeHHH | yipicreif i aprymeHTaLus
37 3UIM 3anad CBOETO MHeI—\IJI/ISI c )
JIOCTaTOYHOU MOTHOTOM
Y TOYHOCTBIO,
aJIcKBaTHOE
IInomazne kpyra MHM HCIOJIb30BAHUE PEUEBBIX
38 3UM CPEJICTB ISl pEIICHUS
KOMMYHHKAIIHOHHBIX
3a/1a4, y4eT pa3HbIX
JlnuHa OKpy»KHOCTH MHEHUH,
1 LTI KPYTa. MHM KOOPJIMHUPOBAHUE B
CBA3b MEXITy COTPYJIHHUYECTBE,
bopmyaamu s 31UM AOCTHIKCHHC
39-40 T —— JIOTOBOPEHHOCTEH.
. C3VH
Ioaiel Kpyra u
ILTOIIAJICH,

BIIMCAaHHBIX U
OIIMCAaHHBIX




IMpaBUJIbHBIX
MHOT'OYT'OJIbBHUKOB

Pemenue 3agau

C3YH
41-42
YOC3
Nwmets npeacrasnenne o | Ilpu evinoanenuu
Vemmblii 3auem no BIMCAHHBIX U pabomul yuawuiics
I OTHMCAHHBIX MPABWIBHBIX | 00JCeH NOKAa3amo
meme «/[nuna
MHOTOYTOJIbHUKAX, 3HATh | 00s3amenbHble
OKpyMCHOCIU U
dbopMyIibl i pe3yibmamsl 00V4eHUsL:
na0WaA0b Kpyea»
BBIYHCIICHUS] DJIEMEHTOB
8LIYUCTAMY ONIUHDBL
IIPaBUJIbHBIX N
JIUHEUHBIX IIeMEHMO8
MHOT'OYTOJIbHUKOB,
Queyp u ux yeust,
dbopMyIIbI MIIOIAAN
UCNONbL3YA POPMYIbL
KpyTa, KpyroBOIro
ONIUHBL OKPYHCHOCTNU U
CEKTOpa U JIMHbI
OnuUHbL Oyeu
OKPY>KHOCTH, JIyTH.
OKPYAHCHOCU, (POpMYTbL
YMeTh NpUMEHSTh N
. niowaoeti gueyp,
CBOWCTBA (pUTYp MPH UX
B3aMMHOM BLIYUCANMDb nfzou;aéu,
Koumponsnaa pacIONIOKCHIN 1 Kpy206 U CeKmMopos;
pa60ma Ne 3 no COOTHOIIIECHHNH UX a]ltu OKPYIICHOCMU,
meme «/[nuna DJIEMEHTOB JIJIsl PEIICHUST | OauHy Oyeu
43-44 OKpYJICHOCHU U K3y 3a71a4 Ha BBIYUCJIICHUC U OKPYJHCHOCMU,
JI0Ka3aTeJIbCTBO
»
n10wadb Kpyza pewams 3a0a4u Ha
00KA3amenbCcmeo ¢
ucnonv3osanuem gopmyn
ONUHBL OKPYHCHOCMU U
ONUHbL Oyeu
OKpYJHCHOCIU, GhopMYTL
naowaoeu gueyp;
Bvinycknuk nonyuum
B03MONCHOCTD:
8LIYUCTAMD NIOUAOU
Queyp, cocmagnieHHbIX U3
08yx unu bonee ghucyp, 8
MOM Yucie UCNONb3Ysl
OMHOWEHUSA
PAaHOBeNUKOCU U
PABHOCOCMABNIEHHOCIU
I'mapa XIII. /IBM:keHHe
(8)
45 Ilongarue nBU>XKEHUS MNHM PeryasiTuBHbIe:




Cummerpus. OceBast

OOBACHATD, UTO TAKOE

KOHTPOJIb, KOPPEKLU,

3aIaHHBIN yTroJ,
JIOKa3bIBaTh
YTBEPKJICHHS C
ITOMOIITBIO TTOHITHH
JIBMDKCHHS M €70 CBOMCTB

46-47 | CHMMETPH, UM 0TOOpakeHHE MIIOCKOCTH | OIIEHKA, BOJIEeBas
[EHTpaJIbHAs C3VH | Ha cebs, u B KakoM CaMOperyJIsIus
CUMMETpHUS Clly4ae OHO Ha3bIBaeTCs

ITo3HaBaTebHBIE:
— JIBI)KEHUEM TUIOCKOCTH;
[TapannenbHbI NHM
OOBSICHAITh, UTO TAKOE aHalu3, CHHTE3,
NEPEeHOC ¥ MMOBOPOT
3UM 0CCBas CHMMETPHS, cpaBHEHHUE, 00001IeHNE,
48-49 C3VH IIEHTpaJIbHAS aHaJIOTUsI, CepUaLIUs,
CUMMETPHUS, KJaccuukanus;
TapajIeNbHbIA IEPEHOC | KOHTPOJIb M OLIEHKA
¥ TIOBOPOT; mporiecca 1 pe3yIbTaToB
Pemenue 3ana4 00OCHOBBIBATb, YTO OTH | NESTENLHOCTH,
0TOOpaXXKEHH INIOCKOCTH | MOJEIUPOBAHUE
Ha ce0sl ABISIOTCS MIOCTPOCHHE,
JIBUKCHUSIMU; npeoOpa3oBaHUE MOJIEIN
OOBSCHSITh, KAKOBA CBSI3b
KoMMmyHuKaTHBHBIE:
C3VH | MEKAY ABUKEHUAMU U
) MJIAaHUPOBAHUE YYEOHOTO
50-51 HAJI0KEHUAMH;
COTPYAHUYECTBA
YOC3 | wmroctpupoBath Py e
KOHTPOJIb JIEHCTBUS
OCHOBHBIE BH/IBI
. nmapTHepa, BRIpaKEHUE
JBUKCHHM, B TOM YHUCJIC :
CBOMX MBICTICH U
C TIOMOIIIBIO
TYMEHTAITUsI CBOET
KOMIIBIOTEPHBIX ApryMCHTAIHA CBOCTO
MHEHHUS C IOCTaTOYHOM
POrPaMM. g
MOJTHOTOM U TOYHOCTHIO.
Crpouts 06passl IIpu evinonnenuu
OTPE3KOB, MPSIMBIX pabomwl yuawuecs
Ipaxkmuueckan ’ ’
MHOTOYTOJIEHUKOB C NOKA3bl8AI0M CE0U
paboma no meme N
MOMOIIBIO IIEHTPANBHOMN, | YMeHUs cmpoumsy
«/leuscenue» .
0CEBOM CUMMETpPHH, 2eomempuyecKue
napajyieIbHOTO Gueypvl u ux obpasvl npu
52 K3y MepeHoca U MOBOPOTA HA | 3A0AHHOM OBUNCEHUU C

NOMOUBIO YePMENCHBIX
UHCMPYMEHMO8, U UMeem
B03MOACHOCMb NOKA3AMb
me Jice yMeHUsl ¢
NOMOUWBIO YUPKYJISL U
JUHEUKU

I'maBa XIV. HauanbHble cBeeHNs U3 cTepeomeTpun (8)

53-56

MHororpaHHuku

NHM
31UM
C3YH

OOBACHATH, UTO TAKOE
MHOT'OTPaHHUK, €T0
rpaHu, péopa, BEPIINHEI,
JMaroHaiu, Kakoi
MHOTOT'PaHHUK
Ha3bIBAETCS BBIMYKJIbIM,

PerJIﬂTHBHbIe:

KOHTPOJIb, KOPPEKLIUS,
OLIEHKA, BOJIEBas
camMOperyJIsnus,




57-60

Tena n noBepxHOCTH
BpaLLCHUS

NHM
31UM
C3VH

YTO TaKOE 71-yTrOJIbHAs
npu3Ma, ee OCHOBaHUS,
OOKOBbIE I'PAaHU U
OoKoBBIEC PEOPA, KaKas
npr3Ma Ha3bIBACTCS
NPSMON U Kakasi
HaAKJIOHHOM, 4TO TaKOE
BBICOTA MPU3MBI, KaKas
npU3Ma Ha3bIBACTCS
napasuieenune oM u
KAaKOM IMapasuiesIenune,
Ha3bIBaeTCA
PSIMOYTOJIBHBIM;
dbopmynupoBath u
000CHOBBIBATh
YTBEP>KIACHUSI O CBOMCTBE
IUaroHaieu
napasuiesienunesia u o
KBaJ[paTe TUaroHaju
IPSIMOYTOJIBHOTO
napajuleJenunena;
OOBSICHATH, UTO TAKOE
00BEM MHOTOI'PaHHUKA;
BBIBOJIUTH (C MOMOIIBIO
npuHuuna Kasansepn)
dbopmyy 00béMa
IPSMOYTOJIBHOTO
napasuiesenunena;
OOBACHATH, KAKOU
MHOTOTPaHHHK
Ha3bIBACTCS MUPaAMUIOMN,
YTO TaKOE€ OCHOBAHUE,
BEpILKHA, OOKOBBIE
rpaHu, OOKOBbIE p&Opa u
BBICOTA TTUPAMUJIBI,
Kakas mupamujia
Ha3bIBAETCA NIPABUIIBHOM,
YTO Takoe anodema
MPABWIILHOM MUPaAMUJIBI,
IPUBOJIUTH GOPMYITY
00BbEMa upamubl;
OOBSCHATH, KAKOE TEJIO
Ha3bIBACTCS IUIIHMHIIPOM,
YTO TaKO€ €ro OCh,
BBICOTA, OCHOBAHUS,
paauyc, O0KoBas
IIOBEPXHOCTH,
oOpazymoiue, pa3BEpTKa
OOKOBOI1 IOBEPXHOCTH,
KakuMu popmynamu
BbIpaXaroTcsi 00bEM U

Ilo3HaBaTeJbHBIC:

aHaJIM3, CHHTE3,
CcpaBHEHHUE, 00001IeH e,
AQHAJIOTHUs, CepraLysl,
Kiaccudukanus;

UCII0JIb30BaHUE 3HAKOBO-
CHUMBOJIMYECKHX CPEJICTB,
MOJICTTMPOBAHKE U
npeoOpazoBaHue MoJeNen
PAa3HBIX TUIIOB;

IIOABCACHUC 110 ITIOHATHC,
YCTaHOBJICHUE PUUNHHO-
CIICICTBCHHEIX CBS3CH,
MOCTPOEHUE JTIOTMYECKOM
LIETN PacCyKICHUH,
BBIBEJICHUE CIICICTBHI,
KOHTPOJIb U OLICHKA
rpoliecca U pe3yabTaToB
JIeITETLHOCTH,
JI0Ka3aTeIbCTBO;
OCO3HAaHHOE U
MPOU3BOJIBLHOE ITOCTPOCHUS
PEUYCBOro BbICKA3bIBAHUA

KommyHukaTnBHbIC:
MJIAHUPOBaHUE y4eOHOTO
COTPYAHUYECTBA;

MMOCTaHOBKA BOIIPOCOB U
coop uHpopmaIuu;

pazpeiieHue KOH(IUKTOB,
MPUHATUE PEIICHUS U €r0
peanu3ans;

YIIPABJICHUE ITOBEICHUEM
napTHEpa, TOYHOCTb U
IIOJIHOTA IIPU
apryMeHTaluu U
BBIPA)KCHUU CBOMX MBICIIEH




iona b 60KOBOM
HOBEPXHOCTHU IMJINHAPA;
OOBSACHATH, KAKOE TEIIO
Ha3bIBAETCSI KOHYCOM,
YTO TaKoe €ro OcCh,
BBICOTA, OCHOBAaHUE,
0OO0KOBasi MOBEPXHOCTb,
oOpasyromire, pa3BépTKa
OOKOBOI1 IOBEPXHOCTH,
KaKuMH popMyIaMu
BBIpaXaroTcsi 00bEM
KOHYCa M ITUIOIIA/lb
OOKOBOI1 IOBEPXHOCTH;
OOBSCHSTH, KaKas
MIOBEPXHOCThH Ha3bIBACTCA
cdepoii 1 kakoe TerIo
Ha3bIBAETCSI IAPOM, UTO
TaKoe pajinyc U AUaMeTp
cdepsl (mapa), KaKuMu
dbopmynamu
BBbIpaXaroTcsi 00bEM
mapa ¥ riomas chepsi;
nU300paxarp u
pacro3HaBaTh Ha
pPHUCYHKaX MpHU3MY,

napasuiesienure],
nUpamMuy, HAITUHID,
KOHYC, I1ap
00 akcuomax O3HakoMJICHHUE C PeryasitTuBHbI€:
reoMeTpuu CHCTEMOM aKCuoM,
KOHTPOJIb, KOPPEKLIHS,
MOJIO’KEHHBIX B OCHOBY
OIICHKa
U3y4YeHUs Kypca
TeOMETpHH, ITo3HaBaTeabHBIE:
dopmupoBanue
6 MIOCTPOCHUE PEUEBBIX
3M | TPCACTaBICHHS O N .
BBICKA3bIBAHUH B YCTHOU H
AKCHOMAaTUYECKOM ckasplba . yeTHO
UCcbMEHHOH hopme.
61-62 C3VYH | mocTpoeHHH reoMeTpHH. (bop
dopmupoBaHue KoMMyHuKaTUBHBIE:
TpEICTaBIEHUS 00 TJIAaHUPOBAHUE YIEOHOTO
OCHOBHBIX 3Talrax COTPYAHUYECTBA;
pa3BUTHUS T€OMETPUH,
paceMOoTpeHHe MMOCTAaHOBKA BOIIPOCOB 1
TeOMETPHHU B cbop nnpopmanuu
HMCTOPUYECKOM Pa3BUTHHU
HayKH
[ToBTOpEHME. Cucremaru3zanus 3HaHui | PeryJasiTuBHbIe:
Pemenue 3anau C3YH | no Temam kypca
- KOHTPOJIb, KOPPEKITUS
63-64 reoMeTpun 7-9 Ki1accos, POJIb, KOpP ’
YOC3 OLIEHKA

COBEPILIEHCTBOBAHUE
HABBIKOB PEIICHUS 3a/1a4.




DopMUPOBAHHUE YMEHUS
pelarh 3aa4u ¢
KPaTKUM OTBETOM, C
BBIOOPOM OTBETA, C
pa3BEPHYTHIM
pemenuem. [loBropenue
JITOPUTMOB PEIICHUS

Ilo3HaBaTeJbHBIC:

KOHTPOJIb U OLICHKA
mporiecca u pe3yIbTaToB
ACATCIBbHOCTHU

KommyHukaTnBHbIC:
BBIPAYKEHUE CBOUX MbICIIEH

IUTAHUMETPHUH U YMETh
pemaTh 3aa4u 1o TeMaM
Kypca OCHOBHOM IIIKOJIBI.

65-66 2 K3V Hcnonb3oBath
npruoOpeTeHHbIE 3HAHUSA

U YMCHUSA 11 PEIICHUA
IMPAKTUYCCKUX 3aJ/1a4,
CBsI3aHHBIX C

3a/1ay4 Ha C JOCTAaTOYHOM ITOJTHOTOM
JI0Ka3aTeabCTBO. Y TOYHOCTEIO;
HCIOJIb30BAHUE KPUTEPUECB
IU1s1 000OCHOBAHUS CBOETO
CYXKIICHUS
Hmozoeasn 3HaTh OCHOBHOM
KOHmMpObHaAsA TEOPETUUCCKUN
paboma MaTepua 3a Kypc

HaXO0XKICHUEM
F€OMETPUUYECKUX
BEIINYUH
IloBTOpEHUE.
67-68 Pemnrenne 3amau. 2

[IpunsTHIE COKpaNIECHUS:

NHM — u3zyyenue HOBOro marepuaia

3UM — 3akperuieHre U3y4eHHOr0 MaTepuana

C3VYH — coBepilieHCTBOBaHUE 3HAHUN, YMEHUH, HABHIKOB
YOC3 — ypok 00001IeHHs 1 CUCTEMATH3AIUU 3HAHUI
K3V — koHTpOJIb 3HaHMIT U yMEHUI

T —Tect

CII — camonpoBepka

BII — B3aumonpoBepka

CP — camocTtosiTenbHast paboTa

PK — pabota no kaproukam




@O — (ppoHTANBHBIN OMIPOC

YO — ycTHbI o11poc

[1P — npoBepounas pabota

3 —3auer

HOYPOYHOE INJIAHUPOBAHUWE

y[i\fxa Tema ypoxka Kon-Bo HHaHT;Hl;O Ilg;z;;o
1 [TonsTue BekTOpa 1 04.09.2023
2 [TonsTue BekTOpa 1 07.09.2023
3 CyMMa JByX BEKTOPOB 1 11.09.2023
4 CyMMa JByX BEKTOPOB 1 14.09.2023
5 BriunTanue BeKTOpOB 1 18.09.2023
6 BriunTanue BeKTOpoOB 1 21.09.2023
7 YMHOXKEHUE BEKTOpa Ha YUCIIO 1 25.09.2023
8 YMHOXKEeHUE BEKTOpa Ha YUCIIO 1 28.09.2023
9 IIpuMeHeHre BEKTOPOB K PEILEHUIO 33/1a4 1 02.10.2023
10 CpenHssg TMHUS Tpanenun 1 05.10.2023
11 Pemenne 3amau no reme «BeKkTopbD» 1 09.10.2023
12 KonTposnbnas paboraNel o teme «Bekropbi» 1 12.10.2023
13 E:;Ig;(;l;me BEKTOpa O JBYM HEKOJUIMHEAPHBIM 1 16.10.2023
14 | KoopauHaTel BEKTOpa 1 19.10.2023
15 [IpocTeimne 3a1aun B KOOpAUMHATAX 1 23.10.2023
16 | KoopauHatel BeKTOpa 1 26.10.2023
17 IIpocTeine 3a1auu B KOOpAUHATAX 1 09.11.2023
18 ITpocTeitne 3a1auu B KOOpAUHATAX 1 13.11.2023
19 IIpocTeitne 3a1auu B KOOpAUHATAX 1 16.11.2023
20 YpaBHEHHE OKPYKHOCTH 1 20.11.2023
21 YpaBHEHHE MIPAMOU 1 23.11.2023
22 YpaBHEHHE IPSAMOU U OKPY>KHOCTH 1 27.11.2023
23 YpaBHEHHE IPSIMOM U OKPYKHOCTH 1 30.11.2023
24 ES:I)T;?EZ::H pabora Ne 2 o reme «MeTox 1 04.12.2023
25 CuHyc, KOCHHYC U TaHTE€HC yriia 1 07.12.2023
26 CuHyc, KOCUHYC Y TaHT€HC yTJa 1 11.12.2023
27 CuHyc, KOCUHYC ¥ TaHT€HC yIJa 1 14.12.2023
28 Teopema o iomanu TpeyrojabHUKA 1 18.12.2023
29 Teopembl CHHYCOB M KOCHHYCOB 1 21.12.2023
30 | PeuieHue TpeyroibHUKOB 1 25.12.2023




31 Pewienne TpeyrojbHUKOB 1 28.12.2023
32 | UsmepurenbHble pabOThI 1 15.01.2024
33 TCpoe(;TrIZ(J)IIIL,I}?II}I{IILI; MEXly CTOPOHaMH U yIilaMu 1 18.01.2024
34 CraisipHOE TTPOU3BEICHIE BEKTOPOB 1 22.01.2024
35 CkaisipHOE TIPOU3BEICHIE BEKTOPOB 1 25.01.2024
36 CkansipHOe PON3BEACHNE BEKTOPOB 1 29.01.2024
37 CkansipHOE POU3BEACHNE BEKTOPOB 1 01.02.2024
B e o™ | 1| oso2ama
39 | IIpaBuiIbHBIE MHOTOYTOJIEHUKH 1 08.02.2024
OKpyXHOCTB, OUCAHHAs OKOJIO MPABUIBHOTO
40 | MHOrOyroJIbHHKa M BIIMCAHHAS B IPABUJIbHBIN 1 12.02.2024
MHOT'OYTOJIbHUK
®opMyIIsl A BEIYUCIEHUS IUIOMAAN IPaBUIBHOTO
41 MHOT'OYTOJIbHHKA, €0 CTOPOHBI U paauyca 1 15.02.2024
BIIMCAHHOW OKPY>KHOCTH
42 IIpaBunbHBIE MHOTOYTOJIBHUKA 1 19.02.2024
43 JnuHa okpyKHOCTH 1 22.02.2024
44 JnuHa okpyx’HOCTH 1 26.02.2024
45 Ilnomane kpyra 1 KpyroBoro ceKropa 1 29.02.2024
46 [Inomane kpyra u KpyroBoro ceKropa 1 04.03.2024
47 JnrHa OKpy>KHOCTH U ILIOIIAb KpyTa 1 07.03.2024
48 JnvHa OKpy>KHOCTH U ILIOIIAAb KpyTa 1 11.03.2024
o e e ™ 1| oo
50 ITonsaTue nBYOKEHUS 1 18.03.2024
51 ITonsATHE OBYMOKEHUS 1 21.03.2024
52 CBoiicTBa ABMKEHUH 1 01.04.2024
53 OceBas ¥ LIEHTpaJbHAsI CHMMETPUHU 1 04.04.2024
54 | ITapamenbpHbIi IEpEeHOC 1 08.04.2024
55 IToBopot 1 11.04.2024
56 JBrxenus 1 15.04.2024
57 KonTtponbnas padora Ne 5 mo Teme «BHKESHUS» 1 18.04.2024
58 HavanbeHele cBeieHNS U3 CTEPEOMETPHH. 1 22.04.2024
59 HauanbsHbie cBeleHUSs U3 CTEPEOMETPUH. 1 25.04.2024
60 | HauanbpHble CBEIEHUS U3 CTEPEOMETPUH. 1 29.04.2024
61 | TpeyronbHUKI 1 02.05.2024
62 | TpeyronbHUKU 1 06.05.2024
63 OKpy>KHOCTh 1 13.05.2024
64 | OKpyXHOCTP 1 16.05.2024
65 | UeThlpexyroabHUKH. MHOTOYTOJIBHUKH 1 20.05.2024
66 | UeThlpexyroapHUKH. MHOTOYTOJIBHUKH 1 23.05.2024
67 Bexkropel. Metoa koopauHaT 1 27.05.2024
68 Hroroselii ypok 1 30.05.2024




5. KPUTEPAU 1 HOPMBI OIIEHKHM 3HAHWHN OBYYAIOIIIUXCH.

OLLEHKA YCTHOI'O OTBETA
Ot1MmeTKa «5»

e OTBET MOJHBINA U MPABUIBHBIN HA OCHOBAHUU MU3yUYEHHOT'0 MaTepuaa,

e MaTepHall U3JIOXKCH B ONPEICICHHOM JIOTHUYECKOM ITOCIIEI0BATCALHOCTH, INTEPATYPHBIM S3BIKOM;

e OTBET CAMOCTOSTEIbLHBIH.
OtMmeTka «4»

e  OTBET MOJIHBIN ¥ NPABWIBHBIA HA OCHOBAaHUHU U3YYCHHOT'O MaTepHaa;

e MaTepHall U3JI0KEH B ONPEACICHHON JOTMYEeCKON MOCIEI0BATEIILHOCTH, TIPH 3TOM JIOMYIICHBI JABE-
TPHU HECYIIECTBCHHBIC OMIMOKH, HCTIPABJICHHBIC TIO TPEOOBAHUIO YUUTEIIA.
OtMmeTKa «3»

e  OTBET MOJHBINA, HO MPH STOM JIOMYIIIEHA CYIIECTBEHHAs OLINOKA UM OTBET HEMOJIHBIN, HECBS3HBII.
OT1MeTKa «2»

e TIpU OTBETE OOHAPYKEHO HETIOHUMAHUE yUAIIMMCSI OCHOBHOTO COJIEpKaHusl y4eOHOTO MaTepraia Win
JIOTYIIEHBbI CYIIECTBEHHBIC OIMMOKH, KOTOpPbhIE YYAIIMICS HE MOXET HCHPABUTH MPU HABOISAIINX

BOIIPOCAX YUUTCIIA.

OTMeTKa «2» OTMEJaeT TaKHe HEOOCTAaTKKU B IIOJATOTOBKEC YUCHHUKA, KOTOPBIC ABJIAIOTCA CEPHE3HBIM
NPCIATCTBUEM K YCIICHIHOMY OBJIAZICHUTIO ITOCIICAYIOIIUM MAaTCPpHUAJIOM.

OIEHKA IUCBMEHHBIX KOHTPOJIBHbBIX PABOT
OtMmeTka «5»

e OTBET MOJHBINA U MPABUIBHBINA, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKA.
OtmeTtka «4»

e OTBET HETOJHBINA WK JOMYIICHO HEe 0OoJiee TBYX HECYNIECTBEHHBIX OITHOOK.
Otmetka «3»

. pa60Ta BBIIIOJIHEHA HE MCHECC YEM HAIIOJIOBHHY, JONYIICHA O/JHA CYIICCTBCHHAA omuoOKa u IIpHU 3TOM
ABC-TPU HECYIICCTBCHHBIC.



Ot1MeTKa «2»

. pa60Ta BBIIIOJIHCHA MCHEC UC€M HAIIOJIOBUHY WUJIN COACPKUT HECKOJIBKO CYIICCTBECHHBIX OIIIOOK.

Taboauua 1. KputepuajibHoe olleHUBaHUE MPOEKTA.

Banubl Kputepuu u ypoBHu
Lenenonaranue u MIIAHKPOBaAHNE

0 Lenp HE chopMynupoBaHa

5 Omnpenenexa 1enb, HO He 0003HAYEHBI MMYTH €€ TOCTHKEHUS

10 Omnpenienera u sICHO ONKCaHa eJb, U PEJCTABIEHO CBA3HOE ONMHUCAaHUE €€ TOCTUKEHUS
CoOop nundopmannu, onpeaesieHue pecypcon

0 BonpmmHCTBO HCTOYHUKOB MH(OPMAIIMK HE OTHOCHTCS K CyTH PabOThI

5 PaGota copepkUT orpaHMuYEHHOE KOTUYECTBO MH(POPMALIUK U3 OTPAHMUYEHHOTO KOJTHYECTBA
MOAXOISAIINX UCTOYHUKOB

10 PaGota comepKuUT IOCTaTOYHO MOJHYIO HWH(OPMAIMIO, WCIOJIB30BAH HMIMPOKUN CIEKTP
MOAXOISAIINX UCTOYHUKOB
O0ocHOBaHME aKTYyaJILHOCTH BbIOOPA, AHAJIN3 HCI0JIB30BAHHBIX CPEICTB

0 Bonpimas 4dacte pabOTBI HE OTHOCHUTCS K CYTH IIPOCKTa, HEAJCKBATHO T0J0OpaHbBI
WCIOJIb3yeMbIE CPEJICTBA

5 B paGore B OCHOBHOM JOCTHUTAIOTCS 3asBJICHHBIC I1€JM, BBIOPAHHBIC CPEICTBA
OTHOCHUTENLHO MOJIXOASAIINE, HO HEIOCTATOYHbI

10 Pabora menoctHas Ha BCEM MPOTSHKEHUHN, BRIOPAHHBIC CPEACTBA MCIIOIB30BAaHBI YMECTHO U
3¢ PeKTUBHO
AHaJIM3 ¥ TBOPYECTBO

0 Pa3mpItiuieHust omucaTenTpHOr0 XapakTepa, He MCIOJIb30BAHBI BOZMOKHOCTH TBOPYECKOTO
oxo/1a

5 EcTh momnbITKa K pa3MbIlIUICHUIO U JIMYHBIA B3IJIS1 HA TEMY, HO HET CEPHE3HOTO aHaJuM3a,
HCIIOJIb30BaHbI 3JIEMEHTHI TBOPUECTBA

10 JInvHbBIE pa3MBIIIICHHS ¢ YJICMEHTAMHU aHAJTUTHYIECKOTO BBIBO/IA, HO aHAIM3 HEIOCTATOYHO
rIIyOOKUM, UCTIOJIB30BaH TBOPUYECKHUI MOIXO0/

15 ['myGokue pa3mbinieHns, COOCTBEHHOE BUACHHE U aHAIIN3 HJIEU, U OTHOIIICHUE K HEH
Opranu3anusi IMCbMEHHOH YacTH

0 [Tucemennass paboTa MJIOXO OpPraHW30BaHa, HE CTPYKTYpUPOBAaHA, €CTh OIIUOKH B
odopmiteHnn

5 PaboTta B 0CHOBHOM yTopsiIoueHa, yAeJIeHO BHUMAaHUE O(POPMIICHUIO

10 YEtkas cTpyKTypa Beel padoThl, TpaMOTHOE 0(OPMIICHHE.




AHaJIu3 mpouecca U HTOr0OBOro pe3yJbTaTa

0 O0630p nmpeacrasisier co0oi MPOCTOil nepeckas nopsiaka padoTbl

5 [TocnenoBarenbHbIH 0030p PadOTHI, aHATN3 TIEIICH U pe3yJIbTaTa

10 NcuepnpiBaromuii 0030p padOThI, aHAIH3 €M, PE3yJIbTaTa U MPOOIEMHBIX CUTYaIIHi
JInuHasi BOBJI€YEeHHOCTh M OTHOLIIEHHE K padoTe

0 Pabota maGioHHas, Majlo COOTBETCTBYIOILAs TPEOOBAHUM, IPEAbIBIAEMbIM K IPOEKTY

5 PaboTta oTBeuaeT 6OMBITMHCTBY TPeOOBAaHUI, B OCHOBHOM CaMOCTOSITEIbHAS

10 [TonHOCTBIO caMOCTOATENbHASI pab0oTa, OTBEYAOIIasi BCEM TPEOOBAHMSIM.

Tabauna 2. KpurepuajbHoe onleHUBaHUeE J0KJIA/1a

baxnbl Kpurepuu u ypoBHu
KauecTBO 10KIa12

0 Kommo3utus pokinana He BRICTpOSHA, paboTa U pe3yibTaThl, HE MPEJCTABICHBI B MTOJIHOM
o0BEMeE.

1 Kommo3utus mokiana BEICTPOCHA; paboTa i €€ pe3yabTaThl MPEACTABICHBI, HO HE B TIOJTHOM
00BéMeE.

2 Kommo3umus jokiIana BeICTpOeHA; paboTa W e€ pe3ysibTaThl MPEACTaBICHBI JOCTATOYHO
MOJTHO, HO peub HEeyOeTuTeIbHA.

3 BricTpoena koMmo3uiusi 10kiIaza, B HEM B TOJHOM 00BbEME MpecTaBieHa padora U eé
pe3yJIbTaThl; OCHOBHBIE MO3UIUU IMPOEKTa apryMEHTHUPOBAHBI; YOSTUTENBHOCTh PEUd U
yOexIEHHOCTH OpaTopa.

O0bém u riyOuHa 3HAHMH 110 TeMe

0 Jloxnamuuk He o0jamaeT OOJBIIMMU M TUIYOOKHMHU 3HAHUSMH TI0 TEME; MEXIPEIMETHBIC
CBSI3M HE OTPAKECHBI

1 Jlokmamuuk ToKa3an OoJIbIION OOBEM 3HAHMK MO TeMe, HO 3HAHHUS HETIyOOKHE;
MEXKIPEAMETHBIE CBSI3U HE OTPAKEHBI.

2 Jlokmaauuk mokasay O0JIbIIoN 00bEM 3HAHUH 110 TeMe. 3HAHUS TITyO0KHE; MeXITPEIMETHBIC
CBSI3M HE OTPAXKCHBI.

3 Jloknaguuk mokaszan OoJbIION O0BbEM 3HAHHWI MO Teme, 3HAHWS TIIyOOKHE;, OTPa)KEHBI
MEXIPEIMETHBIE CBSI3H.

Ilenarornyeckasi opueHTANUSA




0 Jloknamuuk nepen ay IMTOPUEH JAEPKUTCS HEYBEPEHHO; PErVIAMEHT HE BBIIEPKaH, HE CMOT
yAEpKAaTb BHUMAaHWE AyJUTOPUM B TEYEHHE BCETO BBICTYIUICHHS; MCIIOIb30BaHHBIC
HarJsiIHble CPEACTBA HE PACKPHIBAIOT TEMBbI paOOTHI.

1 JIOKJIaqUuK NEPKUATCS NEepeN ay JUTOPUEH YBEPEHHO, BBIIEP/KAH PETIIaMEHT BBICTYILICHUS;
HO OTCYTCTBYET KYyJIbTYpa p€4H, HE UCIOJIb30BaHbl HAITISAHBIE CPEICTBA.

2 JIOKIaquuK JAEp>KUTCS IepeA  ayAuTopueil yBepeHHO, oOsafaeT KyJbTypoH peun,
HCIIOb30BAIIMCh HAIUIANHBIE CPEACTBA, HO HE BBIIACP)KAH PEIJIaMEHT BBICTYILJICHUS, HE
YAAQJIOCh yIepKaTh BHUMAHKUE AyJUTOPUN B TEUEHUE BCETO BBICTYIUIICHUS.

3 Jloknamquuk oOsiafjaeT KyJNbTypOll peud, YBEpEeHHO JIepXKHUTCA Tepe] ayIuTOpHew;
HCIIOJIB30BAIIMCh HAIJISAHBIE CPEICTBA; PEIrVIAMEHT BBICTYIUICHUs BBIIEPKAaH, B TCUCHUE
BCEr0 BBICTYIUICHUS YAECPKUBAIOCh BHUMAHUE Ay AUTOPHH
OTBeTHI HA BONIPOCHI

0 He naér oreera Ha 3a1aHHBIE BOIIPOCHL.

1 OTBeThI Ha BONIPOCHI HE MOJIHBIE, HET YOS TUTEIbHOCTH, OTCYTCTBYIOT apTyMEHTHI.

2 Jloknamquuk yoenuTeneH, 1aéT MOJIHble, apryMEHTHUPOBAHHbBIE OTBETHI, HO HE CTPEMUTHCS
PaCKpBITh Yepe3 OTBETHI CUIbHBIE CTOPOHBI PabOThI, OKa3aTh €€ 3HAYMMOCTb.

3 Jloknamquuk yOenuTeneH, Ia€T IOJHbIE, apryMEHTUPOBAaHHbIE OTBEThl HA BOIPOCHI,
CTPEMUTCS HCIIOJIb30BAaTh OTBETHI JUIl PACKPBITUS TEMBI U CUIIBHBIX CTOPOH PabOTHI.
Je10BbIE H BOJICBbIE KA4€CTBA JOK/JIAIYHKA

0 JIOoKJIauuK HEe CTPEMUTCS JOOUTHCS BBICOKUX PE3yJIbTaTOB, HE UJIET HA KOHTAKT, HE rOTOB
K JUCKYCCHH.

1 JIoKnamuuK enaer JTOCTHYb BBICOKMX pPE3YyJIbTaTOB, TOTOB K JUCKYCCHHM, HO BEIET €€ C
OIIIOHEHTaMH B HEKOPPEKTHOU (hopme

2 JIOKIa4uK HE CTPEMMUTHCS K JOCTHKEHMIO BBICOKHX PEe3yJIbTaTOB, HO J0OpOXkeaTeseH,
JIETKO BCTYIACT C ONIIOHEHTAaMU B JUAJIOT.

3 JIOKJIaguuK TNpOSBISAET CTPEMIICHHE K JOCTH)KEHHIO BBICOKHMX pPE3YyJIbTaTOB, T'OTOB K
JMCKYCCHUH, T00pOXKenaTeNeH, Jerko nAET Ha KOHTAKT.

Ta6anna 3 KpurepuajibHoe olleHUBAHME KOMIIBIOTEPHOI IIpe3eHTALUM.

Bbanabl Kpurepuu u ypoBHu
NudpopmanoHHast Harpy3Ka cjaanaoB

0 He Bce cnaiiapl uMer0T HTHPOPMALMOHHYIO HArpy3Ky

1 Kaxxnprit craiin nmMeet nH(GOpMaAIMOHHYIO HAIPY3Ky
Co0J110/1eHu e N10C/1e10BATEJIBLHOCTH B H3JI05KEHU U

0 He cobmromaercst mocneaoBaTeIbHOCT B U3JI0KEHUH MaTepHrasa

1 Cob:roaercst mocae10BaTeabHOCTh N3JI0KEHHS MaTepHraia
LiBeToBOE 0OhOopMIIEeHHE CIIalI0B




B odopmiiernn cnaiijoB UCIIOIB3yeTCs OOJIBIIOE KOJINYECTBO IBETOB

KomnndecTBo 11BeTOB, MCMOIB30BaHHBIX IS OpOpMITEHHUS claiia, COOTBETCTBYET HOpME (HE
Oomee Tpéx)

Ilon6op mpudra

Benuunna mpudra, coueranue npudra He COOTBETCTBYET HOPME

Benuuuna mpudra, coueranue mpudra COOTBETCTBYET HOpME

Ta6auus! u rpaduxn

Ta6nue! u rpaduxu conepxar n30bIToK nHpopMmanuu. [Tnoxo ynraems

Tabnuipl 1 rpaduKu coaepKaT HEOOXOAUMYIO UH(POPMALIHIO, XOPOIIO YUTAEMbI

Kaptsi

OTcyTcTBYET Ha3BaHME KapThI, HE YKa3aH MacIITa0d, YCIOBHBIC 0003HAYCHUS

KapTa HMCECT HA3BAHUC, YKA3aH MaCI_I_ITa6, YCIIOBHBIC 0003HaYCHUS

NiumocTpanun

Nnmoctpauuu, potorpaduu He coaepkaT MHPOPMAIUIO IO TeEMe

Wnnroctpanuu, pororpaduu comepxkat HHGOPMAIUIO IO TEMe

AHUMaNus

Merraet BocnpuaTrio UHPOPMALIMOHHOM HArpy3KH CIaiI0B

VYcunupaer BocupusiTue HH(GOPMALlMOHHON Harpy3Ku CllaiifioB

My3bIKaJbHOE CONPOBOXKICHUE

Mermaet BOCIpUATHIO HH(OpMALIUU

Ycunupaer BocnpusTue uHhopMauu

O0bEM 3/1eKTPOHHOM Npe3eHTAllUH

OO0BEM npe3eHTauy npeBbiaeT Hopmy — 7M6

OO0BEM mpe3eHTali COOTBETCTBYET HOPME

Bce rpynmbel HaBBIKOB, MPEACTABICHHBIE B TaONMIlAX — 3TO HECIy4YalHBIA HAOOp, a AJIEMEHTHI
cuctembl. Eciii UCKTI0UUTH XOTS ObI OJIMH 3JIEMEHT, CUCTEMa YUYEOHOM 1eATEIbHOCTH PaCcChIILIETCS, U,
CJIeIOBATENIBHO, TPOEKT HE MOKET OBITH BBHIMTOJIHEH.

KonnyecTBo HaOpaHHBIX yYaIIMMHUCS 02JUI0B COOTHOCHM € «5» 0a1bHOM IKAJIOH OLEHOK:

e 86 - 100 0ayuoB - «5»
e 70 - 85 0auioB - «4»
e 50 - 69 0aiuioB — «3»

B coorBeTcTBUM C MEXaHM3MOM KPUTCPHUAJIBHOI'O OLICHUBAHUA HCYIOBJICTBOPUTCIIbHAA OILICHKA
yqe6H0r0 MMPOCKTa OOJDKHA OBITH BLICTABIICHA B CICAYIOIINX ClIydadax:

-OTKa3 OT HUCIIOJIHCHUS IIPOCKTA;




-HET MPOJYKTa (= HET TeXHOJOTUYECKOH (ha3bl MPOCKTA);

-HeT oT4Y€Ta (= HEeT peIeKCHH ),

-HET PE3eHTALNU (= HET KOMMYHUKaIUN);

-IIPOEKT HE BBIMOJHEH K CPOKY (= HET OpraHM3allMOHHbBIX HABBIKOB);

-[IPOEKT BBINOJHEH 0e3 y4éTa MMEIOLIUXCSl PeCYpPCOB («XpOMAaIOT» OpraHU3allMOHHbIC HABBIKH);
-0TKa3 OT pabOThI B Ipynie (= HET KOMMYHHUKAIIUH).

OyenugaHue yueOHbIX NPOEKMOE ¢ NOMOWbIO MEMOOUKU KPUMEPUATbHO20 OYEeHUBAHUS NO360.IAem
CHAMb CYOBEKMUBHOCMb 8 Noyuaembvlx oyeHkax. Ilocie mozo, kak Oauivl 3a NPOEKM 8blCMABIEHYL,
VUEHUKY credyem 0amb 803MONCHOCHb NOPAMBIULIAMb. MmO TUYHO eMy 0alo BbINOJIHEHUE IMO20
YuebH020 3a0aHus, 4mo y He20 He NOAYYUIOCH U nouemy (Henomumauue, HeymeHue, HeooCmamox
ungopmayuu u m.0.); eciu OOHAPYHCUIUCL 0OBbEeKMUBHbLE NPUYUHBL HEYOad, MO KAK Ux ciedyem
uzbedicamov 6 6yOywem, eciu 6C€ NPoOuLLo YCRewHo, mo 8 Yém 3aioe 3mo2o ycnexa. Bascrno, umo 6
MAKoM pasmbluLieHUU y4awuecs yuamcs a0ekeamHo oYyeHusams ceos u opyeux.

6. KOHTPOJIbHO-UBMEPUTEJIbHBIE MATEPHUAJIbIL.

KoHTponbHO-U3MeEpHUTENBbHBIE MATEPUAIIBI UCIIOJIB3YIOTCS U3 TUAAKTUYECKUX MAaTEPHAIOB K OCHOBHOMY
yueOHuKy ['eomerpun, 9 kiace o, penakiueit Atanacsaa JI.C., a Takke U3 MHOTOYHMCIICHHBIX TIOCOOUH 1
COOPHHMKOB TPEHUPOBOUHBIX U AUArHOCTUYECKUX Pa0dOT /uig moAroToBku k OI'D.

7. YYEBHO-METOJIWYECKHWIN KOMILIEKC HA 2022-2023 YYEBHBIN T'OJI.

AranacsH JI.C., Byty3oB B.®. u np. ['eomerpust 7 — 9. YaeOHUK a7ist 00111€00pa30BaTEIbHBIX YUPEIHKICHHIM.
M.: Ilpocsemenue, 2018.

Artanacsa JI.C., Byty3oB B.®. u np. 'eomerpus 7 — 9 Ingakrndeckue marepuaisl M. [Ipocsemenne,2018

T.M.Mumenxko, A.J[.6imakoB. Temarnueckue tectol. M.: [IpocBemenne, 2018

3uB b.I'., Meiinep B.M., baxanckuii A.I'. 3anauu o reomerpun 1 7-11 knaccos. Kuura ais yunrena. M.
[Tpoceemenne, 2017.

3uB b.I'., Meitnep B.M., baxanckuii. A.I'. 3agaun mo reomerpuu 7-11. M.: Ilpocsemenue,2000. 3uB b.I"..
Junaktnueckue matepuainsl o reomerpuu 9 kinace. M.: IIpocsewmenue, 2018.

Mensauk A .. KoHTposibHBIE U TIPOBEPOUHBIC pabOThI 10 reoMeTpun 7 — 11 kimaccel. Metoauueckoe
nocooue. M.: [Ipocda, 2018.

B.®.byty30B. Pabouas nporpamma k yuebnuky JI.C.Atanacsna. . M.: [Ipocsemenue, 2018.
M.A . Nuenckas. CamocTOsTEbHBIE M KOHTPOJIbHBIE paOOTHI. . M.: Ilpocsemenue, 2018 .

JI.C.AtanacsH u nip. 3yuenue reomerpuu B 7-9 knaccax. M.: [Ipocsemenue, 2016 .
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