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1. HOACHUTEJIbHAA 3AITUCKA.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "T'EOMETPUA"

Pabouas nporpamma o yyeObHomy kypcey "T'eomerpus” mnst oOyuarommxcs 9 kiaccoB pa3paboTaHa Ha
ocHoBe DesiepaabHOr0 roCYAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOI'O O0IEro 00pa3oBaHusl C
y4€TOM M COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TPaJULMA POCCUICKOr0 00pa3oBaHMsl, KOTOpble 00ECIIeYUBAIOT OBJAJEHUE KIHOYEBBIMU KOMIIETCHLIUAMH,
COCTABIISIFOLUIMMH OCHOBY JUI HENPEPHIBHOTO 00pa3oBaHUS M CAMOPA3BHUTHUS, a TaKXKEe LEIOCTHOCTD
OOIIEKYJIBTYPHOI'O, JINYHOCTHOTO M I103HABATEIbHOIO Pa3BUTUA 0Oyuaromuxcs. B nporpamme yureHsl uaeu
1 nonoxkenust KoHnenuu pa3BuTHs MateMaruueckoro oopasoBanus B Poccuiickoit denepanuu. B snoxy
uGpoBoil TpaHchopMalMKu BceX cdep YeIOBEYECKOH EsITEeIbHOCTH HEBO3MOYKHO CTaTh 0O0pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOW MOJATOTOBKU. YK€ B IIKOJIE MAaTEMaTHKa CIIYXKHT
OIOPHBIM NPEIMETOM Ul U3YYEHUs CMEXHBIX JUCIMILUIMH, a M0CJe HIKOJbl peaJbHOW HEOOXOJUMOCThIO
CTaHOBHUTCS HEIPEpPBIBHOE 00pa3oBaHMEe, YTO TpeOyeT NOJHOLEHHONH 0a30Boi 0011€00pa3oBaTeIbHOM
IOJITOTOBKH, B TOM YHUCJI€ U MAaTEMAaTHYECKOM.

3710 00yCIOBICHO TE€M, YTO B HAUIM JHHU PACTET YHCIO MPOQeccuil, CBA3aHHBIX C HEMOCPEACTBEHHBIM
IIPUMEHEHUEM MaTeMaTHKU: U B cepe SKOHOMHKH, U B OU3HECe, U B TEXHOJOTHYECKUX 00JIacTsIX, U Jaxe B
rYMaHHUTapHbIX cdepax. Takum o0pa3oMm, Kpyr MIKOJIHHHUKOB, Ui KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBbIM [IPEIMETOM, PACLIUPSACTCS.

[IpakTHyeckass TOJNE3HOCTh MaTEMAaTHKH OOYCIOBJIEHA TeM, 4YTO €€ TMPEeIMETOM  SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPBI HALLIETO MUpPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMUECTBEHHbIE OTHOLIEHHUS OT
MIPOCTEHIINX, YCBAUBAEMbBIX B HENOCPEACTBEHHOM OIIBITE, /10 JAOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JUIs
Pa3BUTHSI HAYYHBIX U IPUKIAIHBIX UaeH. be3 KOHKpEeTHBIX MaTeMaTHUECKUX 3HAHUH 3aTPyJHEHO TIOHUMaHUe
IPUHLIMIIOB yCTPOWCTBA W UCIOJb30BaHUS COBPEMEHHOM TEXHHKH, BOCHPHUITHE U HWHTEPIIPETALUS
pa3sHOOOpa3HOM  COLMANbHOM, SKOHOMHYECKOH, monuTHdeckol  uHdopmanuu, ManodpheKTuBHA
IIOBCE/IHEBHAsA MPAKTUYECKas JeSATeNbHOCTh. Kak1oMy 4eloBEeKYy B CBOEH JKM3HU NMPUXOIUTCS BBITOJIHATH
pacy€Thl U COCTAaBIIATH AJITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYJIbL, BIAJAETh MPAKTUYECKUMU TPUEMaMU
rE€OMETPHUECKUX HM3MEPEHHH M TIOCTPOCHUH, YnTaTh HMH(OPMAIMIO, TPEACTABICHHYIO B BUAE TaOJHII,
IUarpaMM M rpa@uKoB, XHUTb B YCIOBHSIX HEONPEIEJEHHOCTH M IOHUMATh BEPOSTHOCTHBIM Xapakrep
CITy4alHBIX COOBITHIA.

OHOBpPEMEHHO ¢ paciiupeHueM cdep NPUMEHEHUS MaTeMaTUKU B COBPEMEHHOM 00IecTBe BcE Oolee
BaKHBIM CTAHOBUTCS MaTEMaTHUYECKUN CTHJIb MBIIUIEHUS, IPOSBISIONIMICS B ONPEIEIEHHBIX YMCTBEHHbBIX
HaBbIKax. B mpouecce M3ydeHHs MaTeMaTHKH B apceHaJl NPUEMOB M METOJOB MBIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLUHA M JeAYyKLHs, 0000IIeHHEe M KOHKpETH3alus, aHaIu3 U
CHHTE3, KJIacCU(pUKAIMsI U CHUCTeMaTu3alus, abcTparupoBaHue M aHanoruss. OOBEKThl MaTeMaTHYECKUX
YMO3aK/IIO4YEeHUH, MpaBUia WX KOHCTPYMPOBAHUS DPACKPHIBAIOT MEXAaHU3M JIOTMYECKHX IOCTPOEHUH,
CIIOCOOCTBYIOT BBIpaOOTKe yMeHHUs (HOpMYyIUpOBaTh, 0OOCHOBBIBATH M JIOKAa3bIBATh CYXJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIIIeHHe. Beaymas poib NpUHAUIEKUT MaTeMaTHke U B (HOpMHpPOBaHHH
QJITOPUTMHUYECKON KOMIIOHEHTBI MBIIIUIEHHS ¥ BOCIUTAaHUHY YMEHHUH JEMCTBOBATH 0 3aJaHHBIM aJIFOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3aj1ad — OCHOBOM yueOHOM
JEATEIbHOCTH HAa YPOKAaXx MaTEMaTHMKH — pa3BHUBAIOTCS TAKXKE TBOPYECKAas M NPUKIATHAS CTOPOHBI
MBIILIIEHHUS.

OOyueHnue MmaTeMaTHKe Ta€T BO3MOXKHOCTb DPa3BUBAaTh y OOYYAIOUIUMXCS TOYHYIO, PALMOHAIBHYIO WU
MH(OPMATUBHYIO pedb, yMEHHE OTOMpaTh HanboJjee MOAXOAAIIHE I3bIKOBbIE, CHMBOJIIMYECKUE, TPapUUEcKHe
CPEICTBa JJIsl BBIPAXKEHUS CYKIEHUHN U HAIJIAJHOTO UX MPECTABICHUS.

Heo0xo1nMbIM KOMIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHHUHU SIBJISIETCS 00IIee 3HAKOMCTBO
C METO/IaMHU IIO3HAHUS JIEHCTBUTENIBHOCTH, IIPEICTABICHHUE O IPEAMETE U METO/1aX MATEMAaTHUKH, UX OTINYUN
OT METOJIOB JPYI'HX €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX MPUMEHEHHUS MaTeMAaTUKH JJIst
peleHHs HAyYHBIX U MPUKJIaIHBIX 3a1a4. TakuM o0pa3oM, MaTeMaTHUeCKOe 00pa30BaHNe BHOCUT CBOM BKJIa]]
B (hopmMupoBaHHe 00111el KyJIbTyphl UeIOBEKa.

W3ydenne MaTeMaTUKHU TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIUTAHMUIO YEJIOBEKA, MOHUMAHUIO
KpacoThl ¥ U3SIECTBA MAaTEMaTUUECKUX PACCYKJIEHUH, BOCIPUSATUIO FT€OMETPUUECKUX POPM, YCBOCHHUIO UIEU
CUMMETPUHU.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"



«MareMaTHKy yXK€ 3aTeéM y4uTb HaJ0, YTO OHA YM B MOPANOK IPUBOIUT», — IHCAT BEJIUKUN PYCCKUI
yuenblit Muxann BacunbeBuy JJomoHocoB. M B 3TOM cocTOUT 0HA U3 ABYX Iiesieii 00yueHHs] TeOMETPUH Kak
COCTAaBHOM 4aCTH MATEMAaTUKH B LIKOJIE. DTOM LENH COOTBETCTBYET JOKa3aTeJIbHAs JIMHMS IPEHONAaBAHUS
reomerpun. Crenys MpencTaBIeHHONM pabodel mporpamMMe, HayMHAas C CEIbMOrO Kjacca Ha YpoKax
reOMETpUM OO0ydaroluiics y4YUTCsl MPOBOAMUTH JOKA3aTElbHbIE pPACCYKIEHHUS, CTPOUTH JIOIMUYECKHE
YMO3aKJIFOYEHUS, JOKA3bIBaTh UCTUHHBIC YTBEP/KIAEHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJIUTH
pacCcyKIeHHus OT «IIPOTUBHOIO», OTIMYaThb CBOMCTBA OT IPHU3HAKOB, (OPMYIUPOBATh OOpaTHBIE
YTBEP)KICHHs. YUEHHUK, OBJIAJCBIINN MCKYCCTBOM pacCyXJaTb, OyleT MPUMEHATh €r0 U B OKPYXKAIOLICH
KU3HU.

Kak mucan reomerp u neparor Mrope ®@enopouu IlapbeirvH, <«JI0JbMH, IOHMMAIOLMMHU, YTO TaKOe
JIOKa3aTeJIbCTBO, TPYJHO MW JaKE HEBO3MOXXHO MAHUIYyJIUpoBaTh». M B 3TOM COCTOMT Ba)XKHOE
BOCIIUTATEIbHOE 3HAYCHHE H3Y4YEHUS T€OMETPHUH, IPUCYIIEe MMEHHO OTCYECTBEHHOM MAaTeMaTHYECKOU
1ikoJje. Bmecre ¢ TeM aBTOpBI IPOrpaMMBbl IIPEJOCTEPEratoT YUUTENS OT U3JHUIIHETro (popManu3ma, 0COOEHHO
B OTHOLICHUY Hadal U OCHOBaHUU reomerpuu. @pannys3ckuii marematuk JKan [[peJOHHE 110 3TOMY ITOBOAY
BbICKa3aJicsl Tak: «UTo Kacaercss AEIMKaTHON mpoOieMbl BBEIEHHUS «aKCHOM», TO MHE KaXKeTcs, YTO Ha
MEPBBIX MMOpax HYKHO BOOOIIE N30eraTh NPOU3HOCUTH CaMo 3TO ciIoBo. C APYyroi xe CTOPOHBI, HE CIEAyeT
yIIyCKaThb HM OJHOM BO3MOXKHOCTHU JaBaTh IPUMEpPHI JIOTHYECKUX 3aKJIHOYEHUH, KOTOpble Ky/la B OoJbIleit
Mepe, 4eM HJes aKCHUOM, SBISIOTCS WCTUHHBIMU U €IMHCTBEHHBIMM JABUIaTEIIIMM MaTEMaTUYECKOIO
MBILLTICHUS .

BTopoil 1enpo u3ydeHus: TEOMETPUU SABJISIETCS. UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUM KAk
MaTEMaTUYECKHUX, TaK U IPAKTUYECKHUX 3a]a4, BCTPEYAIOIIMXCS B peaJbHOM kM3HU. OKOHUMBIIMHI Kypc
T€OMETPHH IIKOJILHUK JOJDKEH OBITh B COCTOSIHUHM OTIPENIEIUTh T€OMETPUUYECKYIO (DUTYpPY, ONKCATh CIOBAMHU
JAHHBIM 4epTEéX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO y4acTKa, pacCuuTaTb HEOOXOAUMYIO JUIMHY
OIITOBOJIOKOHHOTO Ka0ellst Wi TpeOyeMble pa3Mephl Tapaxka Uil aBTOMOOHIISL. DTOMY COOTBETCTBYET BTOpasl,
BBIYHCIIUTENIbHAS JIMHNS B U3YYEHUU T€OMETPUH B IIKOJIE. JlaHHAs ITpaKkTUYeCcKast IMHUSA SBIIETCS HE MEHEE
BakHOM, yeM niepBast. Emé [Tnaron npeanuceiBai, 9to0b! «rpakaane [IpekpacHOro ropoaa HU B KOEM cirydae
HE OCTaBJISUIM T'€OMETPHIO, Bellb HEMAJOBAXHO Jaxe MoOOYHOe €€ MpUMEHEHHEe — B BOEHHOM Jielie Ja,
BIIPOYEM, U BO BCEX HayKaX — JUIsl JIy4YIIET0 MUX YCBOEHUS: Mbl BE/lb 3HAeM, Kakasi OECKOHEUYHasl pa3HMIIA
CYHIECTBYET MEXIY YEJIOBEKOM IIPUYACTHBIM K TE€OMETPUU W HENPUYAcTHbIM». I 3TOro y4MTemro
pEeKOMEHyeTCs MOoA0MpaTh 3a/a4d MPAKTUYECKOTO XapakTepa JUIsi pacCMaTPUBAEMBIX TEM, YUYHUTh AETEH
CTPOMTb MaTEMaTUYECKHE MOJENHN PEaIbHbIX KU3HEHHBIX CUTYallUi, IPOBOIUTDH BBIYMCICHUSA U OLICHUBATH
aJICKBATHOCTh ITOJIYYEHHOrO pe3yipTaTa. KpailHe BaXKHO IOAYEPKHMBATH CBSI3M TEOMETPHM C IAPYTMMHU
npeaMeTaMd, MOTHBHUPOBAaTh MCIIOJB30BaTh ONPEAEICHUS TEeOMETpPUUYECKUX (GUIyp U TOHSATHH,
JI€MOHCTPUPOBATh IPUMEHEHNE MOTYYEHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTU CBSI3U HanboJiee SpKO BUTHBI
B TeMax «Bektopbl», «puronomerpudeckrue cooTHoueHus», «Meroa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY MiIaHy B 9 Kiacce n3ydaercst yueOHblil kype «I'eomMeTpus», KOTOPBIH BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3lienbl copepkaHus: «l'eomerpuueckue GUrypbl U UX CBOMCTBa», «M3MepeHue
TFEOMETPUUYECKUX BEIMYMH», a TaKxke «JlekapTOBbI KOOpAMHATHI Ha IJIOCKOCTH», «BeKTopbl», «lBHKEHUS
wiockoctu» U «lIpeobpazoBanusa mogoOusy». YUeOHBINH MIaH NpeaycMaTpUBAeT M3yuye€HUE T'€OMETPUU Ha
6a30BOM ypOBHE UCXO0/s U3 68 yueOHBIX YacOB B YUE€OHOM TOJy.

1.1.H0pMaTI/lBHO-HpaBOBI)Ie AOKYMECHTDBI, HA OCHOBAHUH KOTOPLIX COCTAaBJIEHA IIpOorpamMmma.

- ®enepanbHblit 3akoH 0T 9 nekadpst 2012 romga N 273-D3. «O6 obpazoBanuu B Poccuiickoit @enepammm»
- ®enepanbhblil 3akoH o1 29.12.2010 N 436-®3 (pea. ot 01.07.2021) "O 3amuTe aereit ot nHGOpMALUH,
MPUUMHSIONIEH Bpel UX 3I0POBBIO U Pa3BUTHIO,

- [Ipuka3z Muno6puayku Poccun ot 17.12.2010 Ne 1897 "O06 yrBepkaernn deaepaabHOTO
roCy/IapCTBEHHOT'0 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO 00IIero oopazoBaHus"

- [Ipukaz MunucrepcrBa pocBenienus Poccun ot 31.05.2021 N 286 «O06 yrBepxkaeHnn heaepaaibHOro
rOCy/IapCTBEHHOT'O 00pa30BaTEILHOTO CTAHIaPTa OCHOBHOTO OOIIETO 00pa30BaHUs».



- IIpuka3z Munucrepctsa npocsenienus Poccuiickoit @eaepanmu ot 20.05.2020 Ne 254 "O6 yTBepx)acHUU
benepanbHOTo MEepeyHs: y4eOHUKOB, OMYIICHHBIX K UCIIOJIB30BAHUIO NP PEaTH3aINH UMEIOIIINX
TOCYJapCTBEHHYIO aKKPEIUTAIINIO 00pa30BaTEIbHBIX MPOTPaMM HAYaIIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpeaHero odmiero 00pa3oBaHus OPraHU3AUSIMEU, OCYIIECTBISIOIIUMA 00Pa30BaTEIIbHYIO ACSITEILHOCTD.

- IIpuka3z Munucrepctsa npocpenienus Poccuiickoit @eaepanmu ot 12.11.2021 Ne 819 "O6 yTBepxkacHIN
[Mopsinka hopmupoBanus GenepalbHOTO NepedHs YIeOHUKOB, JOMYIIEHHBIX K UCTIOIB30BAHUIO TIPH
peanu3ali UMEIOIINUX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEeIbHBIX IPOrPaMM HavyaIbHOTO
00111eT0, OCHOBHOTO 00IIEeT0, cpeHero oomiero oopasopanus'.

- IIucbmo MunmcTepcTBa npocsenieHus Poccuiickoit ®eneparuu ot 11.11.2021 Ne 03—-1899 «O6
obecriedeHUN yueOHBIMU M3AaHUAME (yueOHUKaMu U 234 yaeOHbIME TocoOussMu) oOy4atoruxcs B 2022/23
y4eOHOM ToJly» pa3bsiCHEH MOPSI0K UCIIOJIB30BaHUS YI€OHO-METOINYECKUX KOMIUICKTOB B IIEPHO/
nepexona Ha ooHoBieHHBIe PI'OC 2021.

- [lopsiaka opraHu3anuy ¥ OCYIIECTBICHUSI 00pa30BaTEIbHON ACATEIBHOCTH TI0 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IPOTpaMMaM - 00pa30BaTEIbHBIM IPOrPaMMaM HayaJIbHOTO OOIIET0, OCHOBHOTO
0011Iero u cpeHero oodiero 00pa3oBaHus, yTBEpKISHHOTO PUKa3oM MUHHCTEPCTBA 00pa30BaHMsI U HAYKU
Poccuiickoif @enepanuu ot 22.03.2021 No 115;

- Canurapusie npaBmwia 1 HopMbl CanlluH 1.2.3685-21 «['uruenndeckrue HOpMaTHUBBI
1 TpeOoBaHMs K 0OecreueHnI0 6€30MacHOCTH 1 (W) 0€3BPETHOCTH JIJIS YeJIoBEeKa (haKTOPOB CPE/IbI

oOUTaHU», YTBEPKICHHBIX TOCTAaHOBJICHUEM [ TaBHOTO roCyJapCTBEHHOTO CAHUTAPHOIO Bpaya
Poccuiickoit ®eneparum ot 28.01.2021 Ne 2

- Pacniopspxenne Komurera o oopaszoBanuto Cankt-Ilerepoypra ot 15.04.2022 No 801-p «O
(bopMHpPOBaHNHT KAIEHAAPHOTO y4eOHOTO TrpadiKa rocy1apcTBEHHBIX 00pa30BaTEIbHBIX YUPEKACHUH
Cankr-IlerepOypra, peaqn3yromux OCHOBHBIE 0011e00pa3oBaTesibHbIe TIporpaMMel, B 2022/2023 yaebHOM
TOIY»;

1.2. CBeenusi 0 nporpamme.

Jlannas pabouasi mporpamma 1o anredpe omnpezaenseT HauOosee onTuMaibHble 1 3¢ dexTuBHbIe 111 9
KJIacca cojep)kaHue, METO/Ibl M IPUEMbI OpraHU3aIMy 00pa30BaTEIBLHOTO MPOIIECCa C LENbI0 TOTYUSHHS
pe3yibTara, COOTBETCTBYIOLIET0 TpeOoBaHUAM cTaHAapTa. Pabouast mporpamMma pa3paboTaHa Ha OCHOBE
ITpumepHoil paboueil mporpamMMbl 10 MaTeMaTHKE, B COOTBETCTBUU ¢ TpeOoBaHMAMHU K pe3yibTaTaM
OCHOBHOTO  oOmiero oOpa3oBaHMs, MPEACTaBICHHBIMH B  (elepalbHOM  TIOCYIapCTBEHHOM
o0pa30BaTeNbHOM CTaHJApTE.

1.3. Ob6ocHOBaHuUE BBIOOPA MPOTPaAMMBI.
Jannas paboyast mporpaMma COOTBETCTBYET ypoBHIO 00yueHHOCTH oOydaromuxcs 1 PI'OC O0O0.

1.4. Onpenenenne MecTa W POJIM NpeIMeTa B OBJIAJICHUH TPeOOBaHW K YPOBHIO MOATOTOBKH
o0yuaruuxcs.

CornacHo ydeOHOMY IUIaHy B 9 Kiacce u3ydaeTcss Y4eOHBIH Kypc «Anredpa», KOTOpBIM BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3/ieibl coaepkaHus: «Uucia v BBIUUCIEHUS», «ANreOpanyeckue BBIPAXKEHUN»,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIHM.

1.5. Uudopmanus o KoJInYecTBe Y4eOHBIX YACOB.

B cootBeTcTBHM C y4eOHBIM IUIAHOM, a TaK)Xe TOJOBBIM KaJleHIApHBIM y4eOHBIM TpagukoM padouast
IIporpaMMa paccyuTaHa Ha 68 yacos, 2 yaca B HEJIENIO.
1.6. ®opmbl opranuzanuu o0pa3oBaTeIbHOIO MpoLecca.



® OCHOBHas (hopMa — YpOK

® OBKCKypCHH

® IIPOEKTHasl IEATENbHOCTh

® [PUMEHEHHE IEKTPOHHOTIO 00YUYEHHUS, AUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH , OHJIAH-KYPCHI,
o0ecrieunBaroNIue st 00yJaroUINXCsl HE3aBUCUMO OT UX MECTa HaXO0X/ICHUS U OpTaHM3aliH, B KOTOPOH
OHM OCBaMBAIOT 00Pa30BATENBHYIO MPOrPaMMYy, JOCTHUKEHHE M OLICHKY pe3ylIbTaTOB OOY4YEHHs MyTeM
OpraHm3al 00pa30BaTENbHON JCSITENLHOCTH B JJIEKTPOHHOUW WH(OPMAIMOHHO-00pa30BaTEIILHOMN
cpele, K KOTOpOil MPpeloCTaBIsAeTCsl OTKPBITHIN 10CTYH Yepe3 HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHYIO
cetb «HTEpHET»

1.7. Texnonornu ody4yeHmus.
VYpok nmpenosaraeT UCIoab30BaHUE 00pa30BaATENbHBIX TEXHOJIOTHH, T.€. CHCTEMHOM COBOKYITHOCTH IIPUEMOB
U CpeACcTB O0OydeHUs U OIpEIeNieHHBIH TOpSIoK HuX npuMeHeHus. OcoOeHHOCTH ¢reepaabHbIX
rocy1apCcTBeHHBIX 00pa30BaTe/IbHbIX CTAHJAAPTOB 00111er0 00pa30BaHUA - UX JCATCIBHOCTHBIN XapaKTep,
KOTOPBIM CTaBUT IVIABHOM 3a7a4ei pa3BUTUE JIMYHOCTH YYEHUKA.
ITocraBnenHas 3aada TpeOyeT BHEAPEHUE B COBPEMEHHYIO HIKOIY CHCTEMHO-/1esITeJIbHOCTHOIO MOAX0/Aa K
opraHu3anuu 00pa3oBaTeJbHOI0 MpoLecca, KOTOPBI, B CBOIO OYEpPE/b, CBA3AH C MPUHIMIIHAIBHBIMU
WU3MEHEHUSAMH JEATEIBHOCTH YUUTENS, PEAIM3YIOLIET0 HOBBIM cTaHAapT. Takke U3MEHSIOTCS U TEXHOJIOTUU
o0y4enus. Ha ypokax MCIOJIB3YIOTCS B pa3HOM CTEIICHH:

e HMHpopManMOHHO — KOMMYHHMKAIIUOHHASL TEXHOJIOT s

e TexHonorus pa3BUTHS KPUTUUYECKOTO MBILUICHUS

o IIpoekTHas TEXHOJIOTHS

e TexHonorus pa3BUBarOLIEro 00yYEHHS

e 3nopoBbecOeperarone TeXHOJIOTUN

e Texuonorus npo6IeMHOT0 00yYEHHS

o UrpoBble TEXHOIOTUU

e MopynbHas TeXHOJIOTUSA

o TexHOIOrMs MacTepcKux

o Keiic — TexHONOTNHA

e TexHonorus UHTErPUPOBAHHOTO OOYUEHHUS

o Ilemaroruka coTpyJHHUYECTBA.

e TexHonoruu ypoBHeBOH AuddepeHnnanuu

e ['pynmnoBble TEXHOJIOTHH.

e TpaauunoHHbIE TEXHONOTUH (KJIACCHO-YPOUYHasi CUCTEMA)

1.8. Mexanu3mbl popMHPOBAHUS KJII0YeBbIX KOMIIETeHHIA.

K nentpanpHOMY s1ipy OOyueHHUsI MaT€MaTUKE OTHOCAT KJIIOYeBble KOMIETEHIMH, KOTOPBIE SBIISIFOTCS
«KIJIIOYOM», OCHOBaHMEM i1 JApYTuUX, 0Oojee KOHKPETHBIX U  MPEeIMETHO-OPUEHTHPOBAHHBIX.
Hcnons3oBanue KOMIIETEHTHOCTHOTO  MMOJAXO0Jla B  IIKOJbHOM  00pa3oBaHUU  JOJDKHO PELIMTH
npobjeMy, TUIMYHYIO Ui LIKOJIBI, KOIJA YYEHHKH MOTYT XOpOIIO OBJaJIeTh HAOOpOM TEOPETUYECKHUX
3HaHUH, HO MCIBITHIBAIOT 3HAYUTEIbHBIE TPYJHOCTH B JAEATEIBHOCTH, TPeOyrOIel HCIOJIb30BaHUS 3TUX
3HAHUU U1 pellieHUs] KOHKPETHBIX 3a]1a4 WU MPOOJIEMHBIX CUTYalUi.

Brigensitores cienyroriye KiroueBble 00pa3oBaTeIbHble KOMIETCHIIHHN:
- HICHHOCTHO-CMBICJIOBAasA KOMIICTCHII WA,

-00IIeKyIbTYpPHAS] KOMIIETEHITHS,

-y4eOHO-TI03HaBaTEIbHAST KOMITETECHIINS,

-MHQOpPMAIMOHHAS KOMIIETCHIINS,

-KOMMYHHUKAaTUBHAsA KOMIICTCHII M,

-COIMANBHO-TPYI0Basi KOMIIETCHIIHSI,

- KOMIIETCHO WA JIMYHOCTHOI'O CaMOCOBEPIICHCTBOBAHU .



[ToaTomy B mpakTuke pabOThl yUUTENsE MAaTEMAaTUKU UMeeTCsl U30BITOUHBIN HAaOOp MeIarorn4eckux CpeicTB

— MEXaHU3MOB peaiu3alnu 00pa30BaTENbHbBIX U JMYHOCTHBIX KOMIIETEHLIMH Yepe3 OCHOBHOM KaHasl OOLIeHHS
YUUTEIb-YUCHHUK, YPOK:

1. Ypoku 00bsicCHEeHHS IEpBOT0 MaTepualia (YpOKU-JIEKIIUU B UX PA3HOBHIHOCTSIX);
2. Ypoku pelieHns ONOPHbIX 3a/1a4;
3. Ypoku pa3BUTHs TEXHUKH PEILICHUs 3a/1a4 (IPAKTUKYMBI);

4. YpoKHU-KOHCYJIbTaluy (Ha HUX BOIIPOCHI 3a/1al0T TOJIBKO y4allllecs, MOYKHO pacCMaTpUBaTh UX KaK
OIIPOC YUUTEINSI KJIACCOM);

5. Ypok pelieHust 0HOM 3a71a4u;
6. Ypok paboThl OJJHOTO METO/IA;

7. YPOKH caMOCTOSITENIbHON paboThl ¢ 3JI€MEHTaMH KOHCYJIbTAllMK (B 9TOM CJy4ae BOIPOCHI 331aeT
YK€ YUUTEIND);

8. Ypoku pemnieHns HeCcTaHAapTHBIX 3a7ay;
9. Ypoku coctaBiieHus 3a/1a4;

10. 3aueTHble YpOKH;

11. [TuchMeHHBIC KOHTPOJIbHBIE PAOOTHI;

12. YPOKI/I AHAJIN3a pE3yJIbTATOB 3a4€Ta, CAMOCTOATCIIBHBIX 1 KOHTPOJIbHBIX pa60T.

PaSy'MCeTCH, MHOT'MC YPOKH IIPUXOOUTCA HaBaTbhb CMCIIAHHBIX THUIIOB — 3TO BCC 3aBUCUT OT MHOI'HMX

00CTOSATENBLCTB: YPOBH MOATOTOBKHU KJIACCA, XaPAKTCPA U3YyHaCMOI'0 MaTCpUalia U AAaXKE IOJOKCHUA YPOKaA B

pacnucaHuH.

Ha »>tux YpOKax, a TAK)KC BHC UX — Ha JOINOJHHUTCIbHBIX WU (i)aKy.HI)TaTI/IBHI)IX 3aHATUAX — OHa pCAIM3yCT
CJIEIYIOIIME CPEICTBA, MPUEMBI, METOJIBI U (POPMBI paOOTHI.

[Ipy n3y4eHnn HOBOro MaTepuIIa:

JeKus (MHCTUTYTCKOro Tuma). HeoOXoquMOCTh BKIIIOYEHHUS TAKUX JIEKIMHA B CUCTEMY JUKTYETCs
paboToii Mo afanTanuy nepexoaa OT HIKOJIbHOTO 00y4eHus! K By30BCKOMY, (POPMHUPOBAHNS HABBIKOB
KOHCIIEKTUPOBAHUS Ha BBICOKOW CKOPOCTH, YacTO€ OTCYTCTBHE KOHTaKTa MEX]IYy IpernojaBaTesieM
BY3a U CTYJEHTAMHU;

JIEKIIHS C DJIEMEHTaMH dBPUCTUUYECKOTO JThajora (Jaxe Mmojuiora);

JeKIUs ¢ Tapaie]bHbIM OMPOCcOoM (MHOT/A Ja)Ke “‘CKpPBITON Kamepoil” mpoBepsieTcsl JOMallHee
3a71aHue);

JICKOUA - OUCKYCCHs: B Hel ydqaluuecsa MOJIb3YHOTCA y‘Ie6HI/IKaMI/I, a YUUTCIIb BCACT H3JIOKCHUC,
OTJINYHOE OT HaledyaTaHHOro. Bo3HHUKaOT BOIIPOCHI, CBA3AHHBIC C 0COOCHHOCTSIMH H3JI0OKCHHA,
MPAKTUYICCKOC CPABHUBAHUC CKA3aHHOTO U HAIICYAaTaAHHOT' O,

Oecena ¢ yJanuMucs O BO3HUKIIUX 3aTPyTHEHUSX MIPU MIEPBOI MPE3CHTAINY;
000011IeHIe HOBOT'O MaTepHraa, BEIICHEHUS CBA3U C U3YICHHBIM;

pellleHre y4uTeJeM KIIOYEBBIX, OTMOPHBIX 3a7ad, CPaBHEHHE DPA3IMYHBIX CIIOCOOOB MX PEHICHHS,
MpEeAYNPEKICHIE BO3MOKHBIX OIMHUOOK;

MIOCTAHOBKA 3aJjau Ha MEPCHEeKTHBY, 3TH 3a/Jaud OyAyT pelieHbl TOJNbKO uYepe3 2—3 HeAenu U
coJiepKaT KaKoi-HUOY/1b HECTaHIAPTHBIN MPHEM.



[Ipu yrnyOiaeHuu U 3aKperyieHud HOBOTO MaTepHana:

peiCHUC 06yqafonmx CaMOCTOATCIIbHBIX pa60T C 3JICMCHTAMU KOHCYJIbTAalluH,
CaMOCTOATCIIBHOC COCTABJICHUC YHAILIUMUCA 3a1a4 (B KJIaCCC U IOMa, KOHKYPC TaKUX 321,[[8.‘-1);

paboTa B mapax y JIOCKH U 3a IMapTOH - mocieIHee, 0COOECHHO Mpu perieHnn 3aaa4d ypoBHs C B EID u
oro;

pE€IICHUEC 3a1a4 YCTHO, MHOI'Ja TOJIBKO COCTaBJICHUEC I1JIaHA PCHICHU A,

nomamHue counHeHus “Kak s peman 3amady, HO HE pemiMl’ - 3TO OAMH U3 CaMblX LEHHBIX IS
yuuTesns BUJ0B paboThl. CienyeT OTMETUTh, YTO YaCTO, HaunHas paboTy HaJl 3TUM 331aHUEM, YICHUK
IpeKpallal ee, Tak Kak HOHUMaJl, KaK PEeLIMTh He MOaBIIyIocs Ipoodaemy;

WH/IMBUyaJIbHBIC JOMAIIHUE 331aHus, TU(PepeHIpyeMble TI0 YPOBHIO CI0XHOCTH;

paborta Haj ommOKamu (B ciydae HEOOXOAMMOCTH paboTa HaJa ONIMOKaMHU, CIACITAaHHBIMH B paboTe
HaJ| OIINOKaAMH);

AHaJIN3 M3YYCHHBIX MCTOAOB PCHICHUA, AUCKYCCHA I10 IMOBOAY Hauoboce panuoHaJIbHOIO M3 HHUX.

H€O6XOI[I/IMO OTMCTUTD, UYTO PALITMOHAJIBHOCTDL, KaK U CHACTHE, K&)KIILIﬁ IIOHUMACT IIO-CBOEMY.

KOHTpOJ'Ib HpOﬁI[CHHOl"O MaTepHrajia OCymeCTBISICTCA B BUIC

CaMOOIICHKHU Ha OCHOBC IMPCACTABJICHHOI'O YYUTCJIICM Ha JOCKC PCIICHUS 3a/IlaHUs;

3a4E€TOB, CABAEMBIX JPYr IPYTy: YUUTEIb B 3TOM CiIydae, SBJIAE€TCS OE3MOJIBHBIM HaOIOAaTeNeM
paboThl OIPALIMBAEMOT0 U ONPAIMBAIOIIETO;

peLIeHUs YIIPaKHEHUI-TECTOB C BHIOOPOM OTBETOB M3 MPEAJIOKECHHBIX;

NUCHMEHHBIX pab0T, UMHUTHUPYIOIIUX BCTYIUTEIbHBIC YK3aMEHBI B Pa3JIMUHbIC BY3bl CTPAHBI;
BapuantoB EI'D u OI'D

KOHTPOJIbHBIX MUCHbMEHHBIX paboT;

aHanmu3a paboT U paboT HaJl OIMOKaMHU.

1.9. Buasbl u popmMbI KOHTPOJIS.

Cornacno ycraBy 'bOY I'mmuazuu Ne61 u tokanpHOMY akTy 0011e00pa30BaTeIbHOIO YUPEKICHHS

OCHOBHBIMH BHJIaMH KOHTPOJISL CUUTATD TeKYHlI/Iﬁ (Ha KaXJ10M ypOKe), TEMaTUYECKUM (OcyH_IeCTBHHeTCH B

nepuoa N3yuCHus:A TOM WUJIM UHOH TCMH), HpOMC)KyTO‘IHBIfI (OFpaHI/I‘lI/IBaeTCH paMKaMH YC€TBEPTH,

MIOJIYTO/INS ), UTOTOBBIH (B KOHIIE TOJA).

®opmamMH KOHTPOJISE MOKET OBITh:

npakTUyeckas padora,
e KOHTpOJIbHas paboTa;

TCCTUPOBAHUC,

TOKJIabI, pedepaThl, COOOIIECHUS.

2. COAEPKAHUE OBPA3OBAHMUA.

Cunyc, xocunyc, tanreHc yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. Dopmyibl
MIPUBEICHHUS.



Pemienue tpeyrosbHUKOB. Teopema KOCMHYCOB M Te€OopemMa CHHYCOB. PellleHHMe MpakTUYeCKuX 3aaad C
HCIOJIb30OBAHHUEM TCOPEMBI KOCUHYCOB U TCOPEMbI CUHYCOB.

[IpeobpazoBanne mogoobus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O MpOU3BENEHUM OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJipaTe KacaTeabHOM.

BekTop, 1MHa (MOyJb) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HalpaBIEHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpAIlUU HAJl BEKTOpaMu. PaznokeHue BEeKTopa 1o JByM
HEKoJUTMHeapHbIM BekTopaMm. KoopuHuatel BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHHE IS
HAXOXJICHUS JUIUH U YTJIOB.

JlekapToBBl KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHUS MPSIMOM U OKPYKHOCTH B KOOpIMHATAaX, MEepeceyeHre
OKPY>KHOCTEH U MpsAMBIX. MeTo1 KOOpJMHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. J{11MHA OKpYKHOCTH. ['pasycHas u paguaHHas Mepa yriia, BBIYUCICHHUE JUIMH
nyr okpykHoctei. [Tnomanp kpyra, cektopa, cerMeHTa.

JIBIDKEHMSI TUIOCKOCTU M BHYTPEHHUE CUMMETpuu Guryp (3remMeHTapHsle npeacrasinenus). [lapamiensHblii
nepenoc. [ToBopoT.

3. ILIAHUPYEMBIE PE3YJIbTATBI OCBOEHW S PABOYEN ITIPOTPAMMABI

OcBoeHue yueOHOro Kypca «l'eoMeTpus» T0JIKHO 00ecreurBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO
o01iero o0pazoBaHMs CIETYIONINX JTMYHOCTHBIX, METAIPEAMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX
pe3yiIbTaToOB:

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca «I'eoMeTpus» XapakTepu3ytoTCs:
IIarproTnyeckoe BOCIMTaHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY U HAaCTOSIILEMY POCCHICKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHHEM
K JJOCTHKEHHUSIM POCCUICKMX MaTeMaTUKOB U POCCUHCKONM MaTeMaTHYECKOM MIKOJIbI, K UCIIOJIb30BaHUIO
9THUX JIOCTHKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax.

Fpamaﬂckoe U JYXOBHO-HPABCTBCHHOC BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00sS3aHHOCTEH rpa)xaaHruHa U peajin3alu €ro mpas, NpeACTABIICHUCM O
MAaTCMAaTHYCCKUX OCHOBAX q)YHKI_II/IOHI/IPOBaHI/ISI Pa3JIMYHBIX CTPYKTYP, ﬂBJ'IeHPIfI, npoueayp rpaxkaanCkoro
O6I_I_ICCTB8. (BBI60pBI, OIIPOCHI 1 Hp.); TOTOBHOCTBIO K O6CY)KI[€HI/IIO OTUYCCKUX npo6neM, CBA3aHHBIX C
MPaKTUYICCKUM MMPUMCHCHUCM JOCTH)KEHUI HAayKH, OCO3HAHUECM BA’)KHOCTHU MOPAJIbBHO-3TUYCCKUX
IMPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

TpynoBoe Bociutanue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCIICHUHU IMPAKTHYCCKUX 3aaa4 MaTeMaTHUIEeCKOM HaIpaBJICHHOCTH,
OCO3HAHUECM BAXXHOCTH MATEMATHYCCKOI'O O6paSOBaHI/I${ Ha NPOTAKCHUN BCEH JKHU3HU JJIA YCHCIJ_IHOI\/’I
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTHEM HeO6XO,Z[I/IMLIX YMGHHﬁ;

OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHUEM MHIUBUAYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOe BOCIIUTAHUE!

CITOCOOHOCTBIO K OMOIOHUOHAIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MATEMAaTUUCCKHUX O6’BCKTOB, 3ajaq,
peHICHI/Iﬁ, paCCYX(HCHHﬁ; YMCHUIO BUACTh MATCMATHYCCKUC 3aKOHOMCPHOCTU B UCKYCCTBC.

HeHHOCTH HAYYHOI'O MO3HAHMUA:



OpHUEHTAIINEN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMAaHUEM MaTeMAaTUYECKON HayKu KaKk
cdepbl UeI0BeUeCKOl 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUTsl pa3BUTUS LIUBUIIN3AIUY;

OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKH U MaTeMaTUYECKOM KyJIbTYpOil KaKk CPEACTBOM MO3HAHUS MUPA;
OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMU UCCIIEIOBATENLCKON JAESITEIbHOCTH.
du3nyeckoe BOCIUTaAHHE, JOpMUPOBaHUE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTyYHs:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMaTUUECKUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbsI, BEAECHUS 30POBOIO
o0pa3a *Hu3HH (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIsipHas pusnueckas
aKTUBHOCTb);

c(OpMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OMKUOKY U TaKOro e MpaBa
JPYroro 4eaoBeka.

JKOJOrHYeCKOe BOCIUTAHHUE:

OpI/IeHTaHHeﬁ Ha IPUMCHCHHUE MaTCMAaTHYCCKUX 3HAHUM AJIg pCIICHHU 3aJa4 B obnactu COXpPAaHHOCTH
Opr>KaIOHleﬁ Cpeabl, INIAHUPOBAHUA TTOCTYIIKOB U OLICHKHU UX BO3MOXKHBIX MOCIEACTBUN IS OKPY)I(aIOHleﬁ
CpEAabIl;

OCO3HAHMEM IJI00AILHOIO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U ITyTel UX PEIICHUs.

JInyHOCTHBIE Pe3yJIbTaThl, 00eceYnBaONINe AANTANNI0 00y4aI01Ierocsi K M3MeHsII0LIUMCSl
YCJOBHAM COLMAJIBHOM M NPUPOJAHOM Cpebl:

e TOTOBHOCTBIO K JICHCTBUAM B YCIIOBHUSX HEOIIPEAEIEHHOCTH, MIOBBILIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTHU Y€PE3 INPAKTUYECCKYIO AEATEIbHOCTD, B TOM YUCIIE YMEHHUE YUUTHCA Y IPYTUX
J0JeH, MpUOOpeTaTh B COBMECTHOM J1€ATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHIIUU U3
OIBITA JPYTHUX;

e HEOOXOAMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHWUH, B TOM 4YHCciie (OpPMYIHpOBATh UCH, TOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATh JI€(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

e  CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELLICHUS U AEHCTBUS,
(hopMyIIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OIIBIT.

METAINIPEIAMETHBIE PE3YJIbBTATHI

MertamnpeamMeTHbIe pe3yinbTaThl OCBOSHHS ITPOrpaMMbl Y4eOHOTo Kypca «I eoMeTpus» XapaKTepu3yTCs
OBJIA/ICHUEM VHUBEPCANbHBIMU NOZHAGAMENbHBIMU OeLiCMEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHBIMU PEYIAMUEHBIMU OClICTNEUIMU.

1) Vuueepcanvnvie noznasamensuuie oeticmsus obecneuusaiom Gopmuposanue 6a306vix KOCHUMUBHbIX
npoyeccos, 00yuaowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
Ucce008amenbCKux onepayuil, ymeHui pabomamso ¢ uHgopmayueti).

Ba3oBble Jornuyeckue AelcTBUS:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE TPU3HAKU MAaTEMAaTHUECKUX 00BEKTOB, MOHITHH,
OTHOIICHUN MEXy MOHATUSAMU; (HOPMYJIUPOBATh ONPEIEICHUS MOHATHI; YCTaHABINBATh
CYLIECTBEHHBIN PU3HAK KiIaccU(PHUKAIIIN, OCHOBAHUS JIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIN3a;

e BOCIPHUHUMATD, (I)OpMyJ'II/IpOBaTB n HpeO6p8.30BLIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6H_II/IC; YCJIOBHBIC;



e BBIABIIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B paKTax, JTaHHbBIX,
HaOJIIO/ICHUSAX U YTBEPKACHUSIX; IpeIaraTh KPUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEN 1
MPOTUBOPEYHIA;

e JIeNIaTh BBIBOJIBI C UCIIOIH30BAHUEM 3aKOHOB JIOTUKH, JTEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHU 110 aHATIOTUH;

e pa3z0uparh J0Ka3aTENIbCTBA MATEMATHUECKUX YTBEPKIAECHUH (MPSMbIE U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE OKA3aTeIbCTBA MaTeMaTHUECKHUX (DaKTOB, BBICTPAUBATh
apryMeHTaluI0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE

paccyxIeHus;

e BBIOMpATh CIOCOO pemieHus yueOHOH 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHHS,
BbIOMpATh HanOoJIee MOIXOASIINI ¢ Y4ETOM CaMOCTOSTEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejnLCcKue AeiiCTBHA:

e  HCHOJb30BATh BONPOCHI KAK UCCIIEIOBATEILCKUI MHCTPYMEHT IIO3HAaHUS; (POPMYJIMPOBATh BOIIPOCHI,
¢buKcupyromume NpoTUBOpeUne, MpodieMy, CAMOCTOSTENIFHO YCTAaHABIUBATH HCKOMOE M JAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

e TPOBOJUTH IO CAMOCTOSTEIIEHO COCTABICHHOMY IIJIaHy HECJIOKHBIN 3KCTICPUMEHT, HEOOJIbIIIOEe
MCCIIEIOBAHKE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO00ii;

e CaMOCTOSATEILHO (OPMYJIHUPOBATH OOOOIIIEHHS U BHIBOIBI 10 PE3YJIbTATAM MPOBEAEHHOTO
HAOJTIO/ICHHUS, UCCIICTOBAHUS, OIIEHMBATh IOCTOBEPHOCTH MMOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB H
000011eHMIT;

e IPOTHO3UPOBATH BOSMOKHOC Pa3BUTUC NPOLECCCA, 4 TAKIKC BBIABHUI'ATH MPCAIIOJIOXKCHUA O €TO
Pa3BUTHU B HOBBIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

o BBIABJIISITHD HCAOCTATOYHOCTh U I/I36I)ITO‘-IHOCTI) I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMBIX JJIA peHleHI/ISI
3a/1a4u;

e BbIOMpATh, aHATM3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATh HHPOPMALIUIO PA3TUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

e BBIOUpATh (hopMy MpeAcTaBiIeHNs HH(OPMALIUN U WIITIOCTPUPOBATh pEIIaeMble 3a/1a4l CXeMaMH,
auarpaMMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

e  OIIEHUBATh HAIEKHOCTh UH(HOPMAIIUU TIO KPUTEPUSAM, TTPEIOKEHHBIM YUUTEIEM UITH
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

2) VHueepcanvHvle KOMMYHUKAMUBHbLE OelicmEUsi 00eCneyusaom c@hopmupo8anHOCMb COYUATLHBIX
HABbIKOG 00YYAIOUJUXCAL.

OO01menune:

e BOCHPUHUMATH U (I)OpMyJII/IPOBaTL CYKACHUA B COOTBCTCTBHUU C YCJIOBHUAMU U LECITAMU O6IJ_ICHI/I${;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKXATb CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX, JaBaTh
MOsICHCHUA 1O X0y PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOJ'Iy‘-ICHHBIﬁ pe3yIbTart,

e B X0JI€ 00CYXICHHS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKTAaeMOM TeMBI, TPOOIEMBI, peIIaeMon
3aaa4u, BbICKA3bIBATh UACHU, HALICJICHHLIC HA IMTOMCK PEIICHUA,; COIIOCTABJIATE CBOU CYKACHUA C
CYXKACHUAMU APYTUX YHAaCTHUKOB Juajiora, O6H3py>I(I/IBaTI) pasiiniIue U CXoaACTBO HOSHHHﬁ; B
KOPPEKTHOH (opMe GOopMyITHPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHUS;



e MPEACTaBIATH PE3YIbTAThl PELUICHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEIOBAHMSI, IPOEKTA;
CaMOCTOSITENILHO BBIOMpPATh (hOpMAT BHICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAlMU U 0COOEHHOCTEN
ayTUTOPHUH.

CoTpyannuecTBo:

e IIOHHMMATH U HUCIIOJIb30BaTh IMIPEUMYIICCTBA KOMaHHHOﬁ n HHI[HBHHyaHBHOﬁ pa6OTBI IIpu pCUICHUN
yLIe6HBIX MaATEMAaTHYCCKUX 3aJa4,

e IPUHUMATh LIEJIb COBMECTHOM JICATEIIbHOCTH, IJITAHUPOBATh OPTraHU3AIUI0 COBMECTHON paboTHI,
pacmpeensaTs BUIbI paboT, TOroBapuBaThes, 00CYKIaTh MPOIIECC U pe3yiabTaT paboThl; 06001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

e y4acTBOBATh B IPYNMOBBIX (hopmMax padboOTHI (00CYKIeHUSI, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
p.);

e  BbLIIIOJHATH CBOIO 4aCTb pa6OTBI H KOOPpAUHUPOBATH CBOU HeﬁCTBHH C ApYruMHU 4JI€HaMU KOMaHBbI;

e OIICHMBATh KAUYECTBO CBOETO BKJIAJIa B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMH B3aWMOJECHCTBUA.

3) Vuusepcanvuvie pezyisamugnule oeticmsus 06ecneuusaiom Gopmuposane cCMulCi08blX YCMAHOBOK U
JHCUBHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranuzanmusi:

CaMOCTOSITENILHO COCTABJISATH IJIaH, aJITOPUTM PELIeHUS 3a7auu (WK €ro 4acTh), BBIOMPATh CIIOCO0 pelieHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PEUICHHUH ¢ yu€TOM HOBOM HH(DOpPMALIHH.

CaMOKOHTPOJIb:

e BJIAJACTHh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MPOIECCa U pe3yJibTaTa PEIICHHs
MaTeMaTHYCCKOM 3a1a9Hu;

e NpCABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOBHHUKHYTH IIPU PCIICHUU 3ala4u, BHOCUTH KOPPEKTUBELI B
ACATCIIBHOCTb Ha OCHOBE HOBBIX O6CTOHTCJ’IBCTB, HalJICHHBIX OI_I_II/I6OK, BBIABJICHHBIX TPYHHOCTCﬁ;

e OLIEHMBATh COOTBETCTBHUE PE3yJIbTATa JAEATEIbHOCTH MOCTABJICHHON L€ U YCIOBHUAM, OOBSICHSTD
MIPUYMHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIeNIH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenue yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus JOJIKHO
o0ecreunBaTh JOCTHKEHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

e 3HaTh TPUTOHOMETPUUICCKHUC (bYHKLII/II/I OCTPBIX YI'JIOB, HAXOJUTH C UX ITOMOMIBIO PA3JINYHBIC
QJICMCHTHI MIPAMOYT'OJIbHOTO TPCYT'OJIbHHUKA («pemeHHe MMPAMOYTOJIBHBIX TPCYFOJ'IBHI/IKOB»).
Haxoauth (C IIOMOIIBIO KaJ'IBKy'J'IHTOpa) JJIMHBI U YTJIbI JJI HETaOJIMYHBIX 3HAUCHUH.

e Ilonw3oBaThcs ®0pMynaMH MPUBCACHUA U OCHOBHBIM TPUT'OHOMETPHUICCKUM TOXKIACCTBOM JIA
HaXO0XICHUA COOTHOIIIEHUH MCXKAY TPUTOHOMECTPUYCCKNMU BEINYNHAMMU.

e Hcmons3oBaTh TEOPEMBI CHHYCOB 1 KOCMHYCOB JId HAXOXACHHUA Pa3JIMYHBIX 3JICMCHTOB
TPCYroJIbHUKa (((peI_HeHI/IC TpeyFOJIBHI/II(OB))), NPUMCHATH UX IMPU PCHICHUN TCOMECTPHUICCKUX 3aaaH.

e Brnanets noHATHAMHU Hp606pa30BaHI/IH HOI[O6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB HO,[[OGHBIX (I)I/Il"yp

o Tlonp3oBaThCs CBOWCTBaMU MOI00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCISATh AJTUHBI U HAXOAUTH
yribl y 1oA00HBIX Guryp. [IpuMensTs cBoiicTBa MOJ00US B IPAKTUUECKUX 3a/1a4ax.



YMeTh NpUBOAUTH MIPUMEPHI MOJAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonp30BaTbCs TEOpEMAMHU O MIPOU3BEAEHUH OTPE3KOB XOPA, O MPOU3BEAEHUH OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeJIbHOM.

ITons30BaThCsA BCKTOpaMu, IIOHUMATh UX FeOMeTpI/I‘{eCKI/Iﬁ u (1)PI3H‘ICCKPH>1 CMEIC]I, IPUMCHSTH UX B
PEIICHUU I'€OMECTPUUCCKUX U (bl/I3I/I‘IeCKI/IX 3aja4.

HpI/IMeHHTB CKaJIApHOC ITPOU3BCACHUEC BEKTOPOB IJIA HAXOXACHUA JJIMH U YTJIOB.

ITons30BaThCA MCTOIOM KOOpAMWHAT Ha INIOCKOCTH, IPUMCHATH €ro B pCIICHUU I'COMCTPUICCKUX U
MMPAKTUYCCKUX 3aad.

Bnagets moHATUSAMU NPaBUILHOTO MHOTOYTOJIbHUKA, ATUHBI OKPYKHOCTH, IJTUHBI AYTH
OKPY>KHOCTH M PaJIMaHHOIN MEpHI yriia, yMETh BBIYUCIIATH IJIOLIA/Ib KPyra U €ro 4YacTei.

IIpuMeHATH MOJyYEHHBbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxomuth ocu (1 IeHTphl) CUMMETPUU GUTYD, IPUMEHSTh JBUKEHUS IIIOCKOCTU B IPOCTEHIINX
clIydasx.

[IpuMeHATH MOTyYEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MAaTEMAaTUYECKHUE MOJEIIN JUIs 3a1a4
peanbHOMN )KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BEIYUCIICHHSI C IPUMEHEHHEM TTO00US U
TPUTOHOMETPHUYECKUX (DYHKIUH (TI0JIB3YSCh, I/I€ HEOOXOIUMO, KAIBKYISATOPOM)



4. KaneHpapHoO-TemaTuyecKoe naaHMpoBaHue 9 Knacc

Hom | Tema ypoka Kon | Tun | dnemeHTbl coaepxaHnsa TpeboBaHMA K yPOBHIO Bna KoHTpona JomawHee [ata nposeneHuA
ep - ypo NOArOTOBKM YYALLUXCA 33ZaHune
ypo BO | Ka
Ka yac naaH dakT.
0B
1 MNoBTOpeHune 1 YO | - Knaccndpukauymsa 3HaTb: KnaccudumKaumio BBOAHbIN KOHTPO/b MNosTOpPUTH
«TpeyronbHUKMU» C3 | TpeyroNbHUKOB MO yrnam | TpeyrosbHUKOB MO yrnam u (ocHOBHbIE BUAbI naparpad 1-
N CTOPOHaM CTOpOHaMm; GOpPMYANPOBKY TPEX | TPEYrOJIbHUKOB, 3
- DNIeMeHTbI NPW3HAKOB PaBEHCTBA 3/1eMeHTbI
TpeyrosbHuKa TPeyro/ibHUKOB; CBOMCTBA TPeyronbHuKa,
- MNpun3Hakn paBeHCTBA paBHOb6eApeHHOro K1 NMPWU3HAKN PaBeHCTBA
TPEYroabHUKOB NPAMOYTOJIbHOTO TPEYro/IbHUKA. | TPEYro/IbHUKOB,
- MpamoyronbHbIi YMmeTb: NPUMEHATb NPAMOYTroNbHbIN
TPEYroabHUK BbllLEenepeyYncieHHble GpaKTbl TpeyronbHuk), O
- Teopema Mudaropa Npwv peLeHnn reomeTpnuIecKkmnx
33/,a4; HaxXo4MTb CTOPOHbI
NPAMOYT0/IbHOTO TPeyroabHUKa
no Teopeme Mudaropa
2 MNoBTOpeHue 1 YO | - Napannenorpamm, ero 3HaTb: KnaccudumKaumio PaboTa no kaptoukam | MoBTOPUTH
«YeTblpexyrosbH C3 | cBOMCTBA M NPU3HAKMK napannenorpammos; C CaMOonpoBEpPKOM naparpad 1-
NKN» - Buapbl onpegeneHuns 3
napannenorpammoB M UX | napananenorpamma, pomoba,
CBOWCTBA U NPU3HAKK NPAMOYro/ibHUKa, KBagpaTa,
- Tpaneums, suabl Tpaneuuu.
Tpaneummn YmeTb: popmyanpoBaTb MX
CBOWCTBA U NPU3HaKK;
NPMMEHATb ONpeaeneHuns,
CBOICTBa M NPU3HaAKK NpwU
pelleHnmn 3a4a4; n3obpaxkaTb
yepTeXK No yCNOBUIO 3a4a4m
3 MoHATMe 1 YO | - Bektop 3HaTb: onpeaeneHue BekTopa u | lNposepKa 3agay Ne 751-752
BEKTOPQ, HM | - AnnHa BeKTopa paBHbIX BEKTOPOB CaMoCTOATEeIbHOro
paBeHCTBO - PaBeHcTBO BeKkTOpOB YmeTb: 0603Hay4aThb U peleHunn
BEKTOPOB - KonnnHeapHble n306paKaTb BEKTOPbI,

BEKTOPbI




M306parkaTb BEKTOP, PaBHbIN
JaHHOMY

OTKnagpiBaHue YO | - Bektop 3HaTb: onpeaeneHue Bektopa u | lNposepKa 3agay Ne755
BEKTOpa OT C3 | - AnvHa BeKTopa paBHbIX BEKTOPOB CaMOCTOATEIbHOrO
33aaHHOM TOYKM - PaBeHcTBO BeKTOpOB YmeTb: 0603Ha4aThb U pelweHun
- KonnnHeapHsble n3o06paxkaTb BEKTOPbI,
BEKTOpPbI n306parkaTb BEKTOP, PaBHbIN
JaHHOMY
Cymma aByx YO | - ChoXKeHune BEKTOPOB 3HaTb: 3aKOHbI CNOXKEHUA, o0 Ne756
BEKTOPOB. HM | - 3aKOHbI CnoXKeHuA onpegesieHne CyMmmbl, Npasuno
3aKOHblI - MpaBunno TpeyrosbHUKa | TPeyrosbHMKa, NPaBuio
CNOXKeHUA. - Mpasuno napasnnenorpamma.
Mpasuno napannenorpamma YMmeTb: CTPOUTb BEKTOP,
napansenorpamm paBHbIN CymMe ABYX BEKTOPOB,
a NCnosb3yA Npasuaa
TPEeyroabHUKa,
napannenorpamma,
dopmMynMpoBaTb 3aKOHbI
CNIOXKeHuA
Cymma KY | Mpasuno 3HaTb: NOHATUE CYMMbI ABYX U CP (15 muH) Ne757
HECKOJIbKNX MHOFOYroNbHUKa 60nee BEKTOPOB. Ne 762
BEKTOPOB YMmeTb: CTPOUTb Cymmy
HECKO/IbKMX BEKTOPOB,
NCnonb3yA NpaBuNo
MHOrOYro/sibHMKa
BblumTaHume KY | - Pa3HOCTb ABYX BEKTOPOB | 3HATb: NOHATUE pasHocTu AByX | CP (10 muH) Ne 763-764
BEKTOPOB - MpOTMBONONOXKHbIN BEKTOPOB, NPOTUBOMNONOXKHOIO
BEKTOp BEKTOpa.
YMmeTb: CTPpOUTb BEKTOP,
paBHbIN PA3HOCTU ABYX
BEKTOPOB, ABYMA cnocobamu
PeweHue YN | 3apaumn Ha npUmeHeHne YmeTb: pelwiatb NHamenayanbHan Bonpocsbl
3anau 3Y | BeKkTOpOB reomeTpuyecKkme 3a4aum Ha npoBepKa gomallHero | ana
aNropuTM BbIpaXKeHUA BEKTopa | 3ajaHuA NOBTOPEHUA
«CnoxeHue u yepes AaHHble BEKTOPa, K rnase IX
BblYUTaHWNE MCNONb3yA NPaBUNO CIOXKEHUS, Nel-5,
BEKTOPOB» BbIYUTAHUA N YMHOXKEHUA Ne9-12

BEKTOpPAa HAa 4YnNCno




9 YMHOXeHune YO | - YMHOXeHue BeKTopa Ha | 3HaTb: onpegeneHue Ne 779
BEKTOpa Ha HM | yncno YMHOXeHMA BEKTOpa Ha yncno, Ne781
4ncnoto - CBOMCTBA YMHOKEHUSA CBOMCTBA.

Ymetb: dpopmynnposaTtb
CBOWCTBa, CTPOUTL BEKTOP,
paBHbI NpoM3BeAEHUIO
BEKTOpa Ha YMCNO, UCNOJb3YA
onpeaeneHue

10 MpumeHeHue YN | 3agayun Ha npuMmeHeHue Ymertb: peliaTtb npoctenwime TO (TeopeTuuyeckuit
BEKTOPOB K 3y BEKTOpPOB reomeTpuyeckume 3agaum, onpoc)
peLlieHuo 3a4au OMMPancb Ha U3y4YeHHble

CBOWCTBA BEKTOPOB; HAX0ANTb
CPeLHIO0 JIMHUIO Tpaneuum no
33Z,aHHbIM OCHOBAHUAM

11 CpenHaa nnHuA YO | - MoHATHe cpegHen 3HaTb: onpeaeneHne cpeaHemn o0 Ne 798-799
Tpaneuunmn HM | amHuu Tpaneunn JIHUK Tpaneuuun.

- Teopema o cpegHeit MoHMMmaTb: CyLLLEeCTBO TeopeMbl

JMHUW Tpaneuum O CpeaHen NIMHUN TPaneLmn u
aNropuUTM peLleHma 3aaad ¢
npUMeHeHNeMm 3TOM TEOPEMB

12 O6o6uwatowmi YO | 3agaun Ha npumMeHeHune YmeTb: pelaTtb 3a4a4u,

YPOK C3 | BekTOpOB ONMPanchb Ha U3y4yeHHble
CBOWCTBA

13 O6o06uwatowmmn YO | 3agayu Ha npuMeHeHune Ymertb: pelaTb 3a4a4u,

YPOK C3 | BekTOpOB ONMPanchb Ha U3y4yeHHble
CBOWCTBA

14 KoHTponbHan YM | KOHTPOAb 1 OLEeHKa YmeTb: pewwatb 3a4a4m, KP
paboTta Nel no 3Y | 3HaHWMA n ONMPanchb Ha U3y4yeHHble
Teme «BekTopbI» YMEHUM CBOWCTBA

15 KoopauHarsl YO | KoopanHaTbl BEKTOPA, 3HaTb: NOHATNA KOOPANHAT 0 Ne 916
BEKTOpa HM | npaBuna aencTeuna Hag BEKTOpPaA, KOOPAUHAT CyMMbI U Ne923-926

BEKTOPaMM C 334aHHbIMM
KoopAuHaTamu
[elcTBmA Hag BEKTOpamm

Pa3HOCTUN BEKTOPOB,
nponsseaneHnA BEKTOPaA Ha
4yncno




16

17

Mpocreiiwmne
3aZaun B
KoopZAnHaTax

YO
HM

RY

KoopAauHaTbl BEKTOPA,
KOOpZAMHATbI cepeguHbl
0TpesKa, A/1MHa BEeKTopa,
paccTosHue Mexay
ABYMA TOYKaMM

3HaTb: popMybl KOOpANHAT
BEKTOpaA Yepe3 KOOPAMHATLI ero
KOHLA M Hayana, KoopauHat
cepeanHbl OTpesKa, AJINHbI
BEKTOPA U PACCTOAHUA MEXAY
OBYMSA TOYKaMMU.

YmerTb: pewatb
reomeTpuyecKme 3a4aum
npumMmeHeHnem 3Tux Gopmyn

W

Ne936

CP (15 muH)

Ne938,
Ne940

18

YpaBHeHue
JINHUN Ha
NAOCKOCTU.
YpaBHeHue
OKPYKHOCTH

YO
HM

YpaBHEHMNe OKPYXKHOCTH

3HaTb: ypaBHEHUA OKPYKHOCTU.
YmerTb: pewwatb 3a4a4mM Ha
onpegeneHue KoopauHat
LLEHTPa OKPYKHOCTU U €ro
paguyca no 3agaHHoOMy
YPABHEHUIO OKPYKHOCTH.
YMmeTb: COCTaBAATb ypaBHEHME
OKPYXHOCTHU, 3HAs KOOPAMHATbI
LEeHTPA M TOYKU OKPYHKHOCTU

®0

Ne961-962

19

YpaBHeHue
npAMon

RY

YpaBHeHMe npamoi

3HaTb: ypaBHEHME NPAMOIA.
YMmeTb: COCTaBNATb ypaBHEHUE
NnpsMoi No KoopanHaTam ABYX
ee Touek

Ne977-978

20

YpaBHeHue
OKPYXHOCTU U
npAmMmon

YO
c3

YpaBHEHNE OKPYKHOCTU
N NpAMon

3HaTb: YpaBHEHME OKPYKHOCTH
M NPAMOIA.

YmeTb: usobpakatb
OKPYKHOCTMU M NpsiMble,
33JaHHble ypaBHEHMAMM,
pelwaTtb NpocTelwne 3a4a4m B
KoopAaMHaTax

CP (15 muH)

Ne1000-1002

21

PeweHune 3apay

y3
MM

3apauun no Teme «MeTon,
KoopAauHaT»

3HaTtb: NpaBuna AeNCTBMN Hag
BEKTOPAMM C 3aZaHHbIMU
KoopguMHaTamu (Cymmbl,
pa3HoCTU, NpousBeneHmn
BEKTOPA Ha uncno); popmybl
KOOpPAMHAT BEKTOpa Yepes
KOOPAMHATbI €r0 Ha4ana u
KOHL,@, KOOPAMHATLI CEpeaUHDbI
oTpesKa; popmyny AAWHBI

MNpoBepKa 3agay
CaMOCTOATEIbHOrO
peleHun

MoparoTtoBKa
K
KOHTPOJIbHO
" pabote




BEKTOpPA NO ero KoopAnHaTam;
bopmMyny HaxoxKaeHUs
paccTosHMA MeXay ABYMA
TOYKaMM Yepes X KOOPAMHATDI;
YPaBHEHUSA OKPYKHOCTU U
npsiMoiA.

YMmeTb: pewaTb npocTenme
reomeTpuYecKkme 3a4a4m,
NO/Ib3yACb YKa3aHHbIMM
dopmynamm

22 KoHTponbHan YM | KOHTPOAb M OLLEHKA YmeTb: pelwaTtb npocreime KP
pabota Ne2 no 3Y | 3HaHWI N YMEHW 33Za4n METOLOM KOOPAUHAT,
Teme «MeTog, BbIYNCAATb OJNHY U
KOOpAMHAT» KOOPAMHATbI BEKTOPA, Yron
MeXAy BEKTOpaMu
23 AHanns YO | - CMHYC, KOCUHYC U 3HaTb: onpeaeneHma CUHyca, YO
KOHTPOJIbHOM HM | TaHreHc KOCMHYCA U TaHreHca yraos ot 0
paboTbl. CMHYyC, - OcHOBHOE 0o 180, popmynbl gas
KOCUHYC U TPUTOHOMETPUYECKOE BbIYMCNEHMA KOOPAMHAT TOUKM,
TaHreHc yrna TOXAECTBO OCHOBHOE TPUTOHOMETPUYECKOE
- dopmynbl NpuBeaeHUA | TOXKAECTBO.
- CMHYC, KOCUHYC M YmeTb: NPUMEHATb TOXKAECTBO
TaHreHc yrnos ot 0 oo npu pewweHnn 3aga4 Ha
180 HaXOXKAeHWe oaHOMN
TPUTOHOMETPUYECKOMN DYHKLINK
yepes gpyryto
24 CWHYyC, KOCUHYC K KY | ®opmynbl ans 3Hatb: POopMyNy OCHOBHOTO @0 Nel1016
TaQHreHc yrna Bbl4MCAEHMA KOOPAMHAT TPUTOHOMETPMYECKOTO Nel1018

TOYKH

TOXAEeCTBA, NpocTeilume
dopmynbl NpuBeaeHuUA.
YMmeTb: onpesenaTb 3HaYeHUA
TPUFOHOMETPUYECKUX PYHKLLNI
anayrnos ot 0 go 180 no
334aHHbIM 3HAaYEHUAM YIN0B;
HaxoAMTb 3HaYeHUA
TPUFOHOMETPUYECKUX PYHKLLNI
Mo 3HAYEHMUIO OAHOMN U3 HUX




25 Teopema o YO | ®opmynbl, Bbipaxkatowme | 3HaTb: popmyay naolaam aAM dopmyna
naowaan HM | nnhowaab TpeyroabHUKa TpeyronbHWKa CP (15 muH) lepoHa
TpeyrosbHUKa yepes ABe CTOPOHbI U S = %absina/

YrOA MEXAY HumMn YmeTb: peann3oBbiBaTb 3Tanbl
[0Ka3aTesIbcTBa Teopembl O
naowaamn TpeyronbHuKa,
peLwaTb 3a4a4u Ha BbluMUC/IEHNE
naowaamn TpeyroabHUKa
26 Teopema cnHycos YO | - Teopema cuHycoB 3HaTb: pOpPMYANPOBKY YO BblyyunTb
HM | - Mpumepbl npUMeHeHUA | Teopembl CUHYCOB Teopemy
Teopembl gna YmeTb: NpoBOAMUTL Haun3ycTb
BblYMCNEHUA I1eMEHTOB [,0Ka3aTeNnbCTBO TEOpeMbI U
TpeyrosbHUKa NPUMEHATb ee Npu peLleHnmn
3aga4

27 Teopema KY | - Teopema KOCUHYCOB 3HaTb: POpPMYINPOBKY aM BblyunTb

KOCUHYCOB - Mpumepbl NnpumeHeHUa | Teopembl KOCUHYCOB CP (15 muH) Teopemy
YmeTb: NpoBOAMUTb Haun3ycTb
[0Ka3aTeNbCTBO TEOPEMbI U
NPUMEHATb ee A1 HaXOXAeHuWA
3/1IeMEHTOB TPeyrosibHMKa

28 CooTHOLWEeHKNe YN | 3agaun Ha 3HaTb: OCHOBHbIE BMAbl 33434 aM
mexay 3y MCNONb30BaHMNE TeOpeM YmeTb: NpMMeHATb Teopembl CP (15 muH)
CTOPOHaAMM U CMHYCOB M KOCUHYCOB CMHYCOB 1 KOCUHYCOB,
yrnamm BbIMOIHATL YEPTEXK MO YCJ0BUIO
TPeyrosbHMKa 334a4m

29 CooTHOLeHue YM | PeweHune TpeyrosbHMKOB | 3HaTb: cNocobbl pelleHns aAM Ne1025-1027
MexKay 3y TpeyronbHWKoB CP (15 muH)

CTOPOHAMM U YmeTb: peLlaTtb TPeyrosibHUKK
yrnamm no ABYM CTOPOHAM U yray
TpeyrosbHUKa MeXay HUMU; NO CTOPOHE U
npuaeXaLlMm K Hell yrnam: no
TPeMm CTOPOHam

30 PeweHune KY | MeTtoabl peweHuna 3agady, | 3HaTb: mMeToAbl NpoBeaeHuUA UHamBuAyanbHbI Ne1036
TPeyroJibHNKOB. CBA3aHHble C N3MepuUTeNbHbIX paboT onpoc, NposepKa Ne1038
N3mepuTtenbHble n3mepuTeNbHbIMU YMmeTb: BbINONHATb YepTeX No 3apay
paboThbl paboTamm YCNOBUIO 334341, NPUMEHATb CaMOCTOATENIbHOrO

Teopembl CUHYCOB U KOCUHYCOB | pelueHus




Npu BbINOJHEHUN
N3mMepuTesbHbIX PaboT Ha
MeCTHOCTU
31 Yron mexay YO | MoHAaTHe yrna mexay 3HaTb: YTO TAKOE Yron Mmexay o0
BEKTOpaMMU. HM | BekTOpamu, cKanApHoro BEKTOpamu, onpeaeneHue
CkanapHoe npou3sefieHNA BEKTOPOB | CKaNApPHOro npousseneHun
npoussegeHune W ero CBOWCTB, BEKTOPOB, yCNnoBue
BEKTOPOB CKANAPHbIN KBagpaT nepneHAnKynapHOCTH
BEKTOpA HEeHY/IeBbIX BEKTOPOB
YmeTb: n3obparkatb yron
MeXAy BEKTOPAMM, BbIYNCAATL
CKanspHoe npousseneHue
32 CkanapHoe KY | MoHATne ckanapHoro 3HaTb: TeOpeEMY O CKANIAPHOM aAM Ne1044
npoussegeHue npousseseHna BEKTOPOB | NpousBeseHUN 4BYX BEKTOPOB CP (15 muH) Ne1047
BEKTOPOB B B KOOPAMHATAX U ero n ee cneacTsma
KOOpAMHATax CBOWCTBA YmeTb: f0Ka3biBaTb TEOPEMY,
HaXOANTb YI/bl MEXAY
BEKTOpPaMM, UCMOJb3yA
dopmyny ckanapHoro
npoussefeHnsa B KoopauHatax
33 | PeweHue YN | 3apa4n Ha npUMeHeHue 3HaTb: GOPMYIMPOBKHU MNpoBepKa 3aaay Ne 1051-
TPeyrosbHUKOB. 3Y | Teopem CUHYCOB U TeopemMbl CUHYCOB, TEOpPEMbI CaMOCTOATeNIbHOrO 1052
34 | CkanapHoe YO | KOCMHYCOB M CKaNApPHOrO | KOCMHYCOB, TeOpeMbl O peleHun MoaroToBsKa
npoussegeHue C3 | npousBeaeHUA BEKTOPOB | HaxOXKAeHuu naowaam K
BEKTOPOB TpeyronbHWKa, onpeaeneHme KOHTPO/IbHO
CKanApHOro npounsseaeHusa n " pabote
dopmyny B KOOpaMHaTax.
Ymertb: peliaTtb npoctenwime
nAaHUMeTpUYeCcKkune 3agaum
35 | KoHTponbHaA YK3 | KoHTpoAb 1 oueHKa YmeTb: pewatb KP
paboTa Ne3 no Yy 3HaHWI No Teme reomeTpuyecKkme 3agaum ¢

Teme:
«CooTHOLWeHne
MmeXKay CToOpoHamMm
M yrnamm
TpeyroabHUKa»

MCNOJZ1Ib30BaHUEM
TPUTOHOMETPUN




36 | AHanus KY | - loHATMe NpaBuabHOro 3HaTb: onpeaeneHue MNMposepKa 3agay
KOHTPONbHOM MHOFOYroNibHUKa NpasBuaIbHOrO CaMOCTOATEeIbHOro
paboTbl. - dopmyna gna MHOTOYroNibHUKa,popmyny ana | peweHuns
MpaBuabHble BblYMCNEHUA Yrna BblYMCNEHMA YrNa NPaBUNbHOIO
MHOFOYTrONbHUKMN NpaBuAbHOrO h- N-YronbHUKa.
YronbHUKA YmeTb: BbIBOAUTb Gopmyny ana
BbIYNCNEHMA YINA NMPABUNBHOIO
N-yronbHUKa U NPUMEHATL €€ B
npoLiecce pelweHns 3agau
37 | OKpY)KHOCTD, YO | Teopembl 06 3HaTtb: popmynmposku Teopem | PO No1083-1084
OMnMcaHHasa OKoJ10 HM | OKpY*HOCTM, ONWUCAHHON | U CNEACTBUA U3 HUX.
NpPaBuUIbHOIO OKOJ/10 NPABUJIbHOIO YmeTb: NpoBOAMUTL
MHOTOYTOJIbHMKA U MHOFOYTO/IbHUKa, U [,0Ka3atenibcTBa Teopem 1
BMNMUCaHHas B OKPYHOCTU, BIMCAHHOM | CNeaCcTBUN N3 TEOPEM U
NPaBUbHbIM B HEro NPMMEHATb UX NPU PELUEHNN
MHOTOYTOJIbHUK 33434
38 | ®opmynbl gna YO | ®opmysbl, cBA3bIBaOWME | 3HaTb: POpMy/ibl NaoLWAAMN, TO Ne1092
BbluMC/IeHUA HM | nnowaab v CTOPOHY CTOPOHbI MPaBUALHOIO Ne1094
naowaam NpPaBUAbHOTO MHOFOYro/ibHMKa, paguyca
NpasuUIbHOrO MHOFOYrofibHMKa ¢ BMMCAHHOM OKPYKHOCTH.
MHOrOYro/IbHUKa, pagnycamu BNMCAaHHOM U | YMeTb: NpuMeHATb Gopmyibl
€ro CTOPOHbI U OMUCAHHOM OKPYXXHOCTEM | NpU pelleHnn 3aaa4
paguyca
BMMCAHHOM
OKPYKHOCTU
39 | MpaBunbHble YIM | 3aga4um Ha NOCTpoeHue YmeTb: CTpOUTb NpaBubHble ne
MHOTOYTro/IbHUKMN 3Y | npaBUAbHbIX MHOFOYT0/IbHUKU C MOMOLLLbIO
MHOFOYro/IbHUKOB LMPKYNA U IMHENKU
40 | NpaBunbHble YO | 3agaum no teme YmeTb: peluaTb 3a4a4M Ha CP (15 muH) Ne1098
MHOTOYTro/IbHUKMN C3 | «[paBunbHble npumeHeHne Gopmynbl AnA
MHOFOYTO/IbHUKN» BblUMCNEHMA NAoLLAAM,
CTOPOHbI NPABUIBHOTO
MHOrOYronbHWKa U paguyca
BMUCAHHOM OKPYXHOCTU
41 | JNnHa OKPYXKHOCTHU YO | - dopmyna onvHbI 3HaTtb: popMybl ANMHBI Ne1105
HM | okpyxHOCTH OKPYXHOCTU 1 ee ayru

- dopmyna ANUHbI Ayrn
OKPY»KHOCTU

YmeTb: NpumeHaTb popmyibl
npuv pelieHnn 3aga4




42 | AnvHa YN | 3agaun Ha NpUMeHeHue 3HaTtb: popmybl CP (15 muH) Ne1109-1110
OKPY»KHOCTH. 3y | dopmyn anuHbl YMmeTb: BbIBOAUTL popmybl
PeweHwne 3agay OKPY»KHOCTU U O/INHDI OJIMHBI OKPYXHOCTU U A/IVHbI
OYTU OKPYKHOCTU OYTU OKPYKHOCTU, MPUMEHATD
dopmyibl A pelweHns 3agay
43 | NMnowaab Kpyra u YO | ®opmyna naowaam Kpyra | 3HaTb: popmybl naowagm o0 Nel117
KpYyroBoro cektopa HM | n Kpyrosoro cektopa Kpyra v KpyroBoro cektopa,
UMeTb NpeacTaB/ieHne o
BblBOAE Popmybl
YMmeTb: HaxoauTb Naowanb
Kpyra 1 KpyroBoro cektopa
44 | Nnowaab Kpyra. YN | 3agaun Ha NpUMEHEHME 3HaTtb: popmybl CP (10 muH) Nel126
PeweHune 3agau 3Y | popmyn nnowagm Kpyra YmeTb: pelaTtb 3a4a4mM C Ne1128
W KPYroBoro cektopa npumeHeHnem bopmyn
45 | PeweHune 3agau YO | - AnHA OKPYKXHOCTU Ucnonb3oBartb: P0 MNMoaroToBKa
c3 - Maowagb Kpyra npMobpeTeHHbIE 3HAHUA U K
YMEHUA B NPaKTUYECKOM KOHTPOJ/IbHO
[eATeNbHOCTU " pabote
46 | KoHTponbHan YK3 | KoHTpoAab 1 oueHKa 3HaTtb: popMybl ANMHbI KP
paboTa N4 no Yy 3HaHWI No Teme OKPYKHOCTU U ee ayru,
Teme «nHa naowaamn Kpyra u Kpyrosoro
OKPYKHOCTU. CeKTopa.
Mnowagb Kpyra» Ymertb: peliaTtb npoctenwime
334341 C UCMOJ/Ib30BAHNEM ITUX
dopmyn
47 | AHanus KY | MoHaTne oTobparxkeHus 3HaTb: NOHATUE OTOBPaXKEeHUs @0
KOHTPO/IbHOM N/JIOCKOCTM Ha cebsa K NJIOCKOCTM Ha ceba u
paboTbl. MoHATHE OBVXKeHue OBVXKEHMA.
LBUXKEHUA YmeTb: BbINONHATL NOCTPOEHUE
OBVXXEHWN, OCYyLLEeCcTBAATb
npeobpasoBaHus epuryp
48 | MNoHAaTne YO | OceBas 1 LeHTpanbHanA 3HaTb: oceBylo U LeHTpanbHyto | CP (10 muH) BblyunTb
LBUXKEHUA HM | cummeTpus CUMMETPMUIO. Teopembl

YMeTb: pacrnos3HaBaTb Mo
yepTerkam, OCyLLEeCTBAATb
npeobpasoBaHua Puryp c




NMOMOLLbIO oceBon 1
LI,EHTpaI'IbHOl\;I CMMMETPUN

49 | lMoHsaTtme KY | CBolicTBa ABUXKEHMUA 3HaTb: CBOICTBA ABUXKEHUSA o0
OBUXKeHunA YmeTb: NPUMeEHATb CBOMCTBA
OBUMXKEHMA Npu pelleHnmn 3aaau
50 | NapannenbHbIn YO | OsuxkeHune ¢uryp c 3HaTb: OCHOBHbIE 3Tanbl CpP
nepeHoc HM | nomoubto [00Ka3aTebCTBa, YTo
napannensHoro napannenbHbli NepeHoc ecTb
nepeHoca OBUXKeHue
YmeTb: NPUMEHATb
napannenbHbli NepeHoc Npu
peweHun 3a8au
51 | MNosopot YO | MNMosopoTt 3HaTb: onpeaeneHue nosopota | PO Ne1165
HM YmeTb: J0Ka3bIBaTb, YTO Nel167
NOBOPOT €CTb ABUXKEHWUE,
OCYLLECTBNATb NOBOPOT PuUryp
52 | PeweHue 3agay no YN | OsuxeHue ¢uryp c 3HaTb: onpegenexHne CP (10 muH) Bonpocbl
Teme 3y NOMOLLLbIO napannenbHoro n NOBoOpoTa. ana
«MapannenbHbln napannenbHoro YmeTb: OocyLecTBAATb NOBTOPEHUA
nepeHoc. nepeHoca U NOBOpPOTA napa/i/ie/ibHbI NepeHoc u K rnase XllI
MosopoT» noBopoT Ppuryp Ne 1-9
53 | PeweHune 3agay no YO | 3agauu c npyumeHeHnem 3HaTb: BCe BUAbI ABUKEHUN. MNMposepkKa 3agay
Teme «[IBuxKeHue» C3 | aBmxeHua YmeTb: BbINOAHATL NOCTPOEHUE | CaMOCTOATENbLHOIO
OBVXKEHWUIN C MOMOLLbIO LIMPKYNA | pelleHuns
N INHEKU
54 | PeweHue 3aga4 no YM | 3a4aym Ha ABUXKEHME YMmeTb: pacno3HaBaTb M YO BbINOMHUTL
Teme «BuxkeHne» 3y BbIMNO/IHATbL Pa3/INYHblE BUAbI KapTOUKy
OBUMKEHUN
55 | PeweHne 3agau. YO | 3a4a4n Ha ABUXKEHME YmeTb: OCyLLeCcTBAATb PaboTa no rpynnam MoparoTtoBKa
MoprotoBka Cc3 npeobpasoBaHua duryp K
KOHTPO/IbHOM KOHTPOJIbHO
paboTe " pabote
56 | KoHTponbHasA YK3 | KoHTpOAb 1 oueHKa YmeTb: pewatb 334341 Ha KP
paboTta No5 Yy 3HaHWUIN U YMEHUI ABUXKeHne
«[BnxkeHue»
57 | AHanus KY | - AKcmnomaTtuyeckui 3HaTb: HeonpeaeneHHole o0
KOHTPO/IbHOM meToA NOHATMA U CUCTEMY aKCMOM KaK

pabotbl. 06

- Cuctema akcmom




aKcMomax HeobxoanMmble yTBEPKAEHUA
naaHUMeTpUn npu co3gaHnn reomeTpum
58 | O6 akcmomax Ypo | Cuctema akcmom 3HaTb: OCHOBHbIE AKCMOMDbI Pedepatbl oTaenbHbIX | Hanucatb
naaHMMeTpUn K- NAaHUMETPUN, UMETb yyawmxcsa pedepat Ha
bec npeacTaBneHne o6 OCHOBHbIX Temy
ena 3Tanax pa3BuUTUA reoMmeTpun «AKCMOMbI
naaHMmeTpum
nu»
59 | MoBTOpeHue Tembl YO | Mpu3Hakm 3HaTb: CBOICTBA M NPU3HAKMK TeopeTuyecknin onpoc
«lMapannenbHble C3 | napannenbHOCTU NPAMBIX | NapaaiesibHbIX NMPAMbIX.
npAmbie» YmeTb: pellaTtb 334a4m No
OAHHON Teme, BbINOAHATb
YyepTeKM Mo yC/I0BMIO 3a4a4
60 | MoBTOpeHue Tembl YN | PaBeHcTBO M Nnogobue 3HaTb U ymeTb: npumeHAaTb npu | YO
«TpeyronbHUKn» 3Y | TpeyronbHUKOB, Cymma peleHnn 3a4a4 OCHOBHblE
YIN0B TPEYroJibHUKOB, COOTHOLUEHUA MexXay
paBHObeapeHHbIN CTOPOHaMU U yr1amMu
TPEYro/bHUK, TpeyronbHuKa; Gopmynbl
NPSAMOYrO/bHbIM naowaamn TpeyroabHUKa
TPEyrosibHUK, GopmyJibl,
BblparkaloLLme naowaab
TpeyronbHWKa: yepes age
CTOPOHbBI U YToN Mexay
HUMMU, Yepe3 NepUMeTp U
paanyc BNMCAHHOM
OKpY»XHOCTU, popmyna
[epoHa
61 | NoBTOpeHue Tembl KY | - 4 3ameyaTenibHble TOYKM | 3HaTb U yMeTb: NPUMeHATb Npu | MpoBepoyHan paboTa
«TpeyroNbHUKMU» TpeyronbHUKa pelweHun 3aga4 Gopmybl

- Teopema cuHycoB
-Teopema KOCMHYCOB

nAowWaan TPeyroabHNKOB.
YMeTb: pelaTb TPEYroNbHUKN C
MOMOLLbIO TEOPEM CUHYCOB U
KOCMHYCOB. YMETb NPUMEHSATb
NPW3HaKM PaBEHCTBA U
nofobvs npu peweHnn
reomeTpuyeckmx 3asau




62 | MoBTOpEHMe Tembl YI | - OKpYXKHOCTb U Kpyr 3HaTtb: popMy bl ANMHbI YO
«OKpYKHOCTb» 3Y | - KacatenbHasa u OKPYXHOCTU 1 Ayry, naoLaam
OKPYXHOCTb Kpyra u cektopa.
- OKpPYXHOCTb, YmeTtb: pelwwaTb
onuncaHHas reomeTpuyecKkme 3agayn,
OKOJ/10 TPeyrosibHUKa n Onnpanchb Ha
BMWCAHHAA B CBOWCTBA KacaTesbHbIX K
TPEYroabHUK OKPY»KHOCTM, anrebpanyeckunii n
TPUrOHOMETPUYECKUI annapat
63 | lNoBTOpeHMe Tembl YO | MNpamoyrosibHUK, pomo, 3HaTb: BMAbI YO
«YeTbIpexyronbHUK C3 | kBagparT, Tpaneymn YeTbIPeXyrosibHUKOB N NX
n» cBoiicTBa, popmy/ibl NaoLWaaen.
YmeTb: BbINOAHATb YepTEX NO
YCNOBMIO 3343a4m, pelaTb
npocreiiume 3a4aum no Teme
«YeTbIpexyronbHUKU»
64 | NoBTOpEHME TEMDI YM | - YeTbipexyronbHUK, 3HaTb: CBOICTBA CTOPOH MpoBepoyHan paboTa
«YeTblpexyronbHuUK 3y BMMCAHHbIN N OMUCAHHbIA | YeTblpeXxyrobHMKa,
n» OKOJ10 OKPYKHOCTW. OMWUCaHHOro OKOJ0
- MNpasunbHbIe OKPY»KHOCTM; CBOMCTBO Yr108
MHOFOYTroNbHUKN BMMCAHHOTIO YeTbIpexyronbHUKa.
YmeTb: pellaTtb 3a43a4u,
OMNUPAACb Ha 3TU CBOMCTBA
65 | MoBTOpEHMe Tembl YN | - Bektop. AnnHa BeKTopa | YMmeTb: NpoBOAUTL onepaumm YO
«Bekrtopbl. MeToa, 3Y | - ChoxeHue BEKTOpOB., Hag, BEKTOPamM, BbIYUCNATb
KOOpAMHAT» CBOWCTBA C/IOXKEHUA ONVHY 1 KOOpAMHaTbl BEKTOPA,
- YMHOXeHMe BeKTOpa Ha | Yroa mexay BeKTopamu
YMC/IO M ero CBOMCTBA
- KonnnHeapHsble
BEKTOpPbI
66 | NoBTOpeHMe Tembl KY | - YpaBHeHMA OKPYKHOCTU | 3HATb: ypaBHEHUA OKpYKHOCTM | lNpoBepka gomawHero | [Moarotoska
«Bekrtopbl. MeToa W NpAMoN W NPAMOM, YMETb UX 3afaHuA K
KOOpAMHaT. - BuxeHua pacno3HasaTb. UmeTb KOHTPO/IbHO
JsuxeHne» npeacrasfieHne o BUaax " pabote

ABUXKEHUA




67 | WtoroBasa 1 YK3 | KoHTpoAnb 3HaHW 1 Ucnonb3oBaTtb npuobpeteHHblie | KP

KOHTPO/IbHasA Yy YMEHUN 3HaHWUA U YMEHMA B
paboTa No6 NPaKTUYECKOWN AeATeNbHOCTH
ONA peleHnsa NPaKkTUYeCcKmX
3aga4
68 | AHanus 1 KY | AHanu3 TUNUYHbIX
KOHTPO/IbHOW oWwnboK

paboTbl. PeweHune
3a4a4 no Bcem
Temam

5. KPUTEPUU Y HOPMBI OIIEHKHN 3HAHUI OBYYAIOIIIUXCSI.

O EHKA YCTHOI'O OTBETA
OtMeTKa «5»
e  OTBET MOJHBIN U MPAaBUIHHBIA HA OCHOBAaHUH U3yYEHHOT'O MaTepuaa,
e MaTepHall U3JIOKEH B OMPEICICHHON JIOTMUECKOM MOCIeI0BATEILHOCTH, JINTEPATYPHBIM SI3BIKOM;
e OTBET CaMOCTOSTEIbHBII.
OtMeTKa «4»
e OTBET MOJHBIN U MPABUIBHBIA HA OCHOBaHUH U3yYEHHOT'O MaTepuaa,
e MaTepHall U3JIOKEH B OMPEJEICHHON JIOTMUECKON MOCIIeI0BATEILHOCTH, P 3TOM JIOMYIIEHBI IBE-TPH HECYIIECTBEHHbIE OIIMOKH, UCTIPABIEHHBIE 11O
TpeOOBaHUIO YUUTEIS.
Otmetka «3»
e  OTBET MOJHBIN, HO IPU STOM JIOTYIIIEHA CYIIECTBEHHAs OIINOKA UM OTBET HEMOIHBIN, HECBSI3HBIM.
OTMeTKa «2»
e TIpU OTBETE OOHAPYKEHO HEMOHMMAHHUE YJalllUMCS OCHOBHOTO COJIEp)KaHUs y4eOHOrOo MaTepualia WM JOMYIIEHbI CYIIECTBEHHbIE OLTUOKHU, KOTOPHIE
yYaIIUiCs HE MOXKET UCITPABUTh MPH HABOJISIIMX BOMPOCAX YUUTEIIS.
OtMeTka «2» OTMEYaeT TaKhe HEIOCTAaTKU B MOATOTOBKE YUYEHHKA, KOTOPBIE SIBIIAIOTCS CEPbE3HBIM MPEMSITCTBUEM K YCIEIIHOMY OBJIAJEHUIO
MOCJIEIYIOIIUM MaTEepPHUATIOM.
OLEHKA MIMCBMEHHbBIX KOHTPOJIBHBIX PABOT
OtMmeTka «5»
e  OTBET MOJHBIN U MPAaBUIHHBINA, BO3MOKHA HECYIIIECTBEHHAS OIIHUOKA.
OtMeTKa «4»
e  OTBET HEMOJHBIN WIH JOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX OLITHOOK.
OtMeTKa «3»
e paboTa BBINOJHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIECHA OJIHA CYIIECTBEHHAs OLIUOKA M MPH 3TOM JIBE-TPU HECYIIECTBEHHBIE.



OTMeTKa «2»
e paboTa BBIMOJTHEHA MEHEE YeM HAMOJOBHHY WA COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

Taoauna 1. KpurepuajbHoe oneHMBaHMe MPOEKTA.

Bbanabl Kpurepuu u ypoBHH
Llenenonaranue u NJIAHUPOBaHHUeE

0 Ilens HE chopmynupoBaHa

&) Omnpenesnena 11e7b, HO He 0003HAYECHBI MYTH €€ TOCTUKECHUS

10 OnpeneneHa u sICHO OMKCaHa 1eJb, U MPEJCTABICHO CBSI3HOE ONUCaHKE €€ JOCTH)KEHUS
Coop napopmanmu, onpeaesieHue pecypcoB

0 BoibIIMHCTBO HCTOYHHUKOB MH(OPMAIIUK HE OTHOCUTCS K CYTH PabOThI

5 PaboTa cogep kKUt orpaHIYEHHOE KOJMYECTBO HH(OPMAITH U3 OTPAHUICHHOTO KOJTMIECTBA
MOAXOJIAIINX UCTOYHUKOB

10 Pabota comepXuUT JOCTATOYHO TOJHYIHO HWH(OPMAIHIO, WUCIOJIH30BaH IMUPOKHHA CIEKTP
MOAXOIAIINX UCTOYHUKOB
O0ocHOBaHNME AKTYAJBbHOCTH BbIOOPA, AHAJIN3 MCII0JIb30BAHHBIX CPEACTB

0 Bonbmass wacte paboTBl HE OTHOCUTCS K CYTH TPOEKTa, HEAJACKBATHO MMOJ00PaHBI
HCIOJIb3YEMbIE CPEJICTBA

) B pabore B OCHOBHOM [JOCTUTalOTCSl 3asBICHHbIE 1€JIM, BBIOpPAHHbBIE CpPEICTBA
OTHOCHUTEJIBHO NMOAXOASAIINE, HO HEIOCTATOYHbI

10 PaboTa nenoctHast Ha BCEM MPOTSKEHUU, BBIOpaHHBIE CPEACTBA UCIOIB30BAHbI YMECTHO U
3¢ (HEeKTUBHO
AHaJIU3 U TBOPYECTBO

0 Pa3mbinuienns onucaTenbHOro Xapakrepa, He UCIOJIb30BaHbl BOZMOKHOCTH TBOPYECKOTO
noaxoja

5 EcTp nmonbITKa K pa3MbIIUICHUIO U JIMYHBIA B3IJIAJI HA TEMY, HO HET CEPbE3HOTO aHAN3A,
MCII0JIb30BaHbl 3JIEMEHTHI TBOPYECTBA

10 JInuHbIe pa3MBILIIEHNS C YJIIEMEHTAMHU aHAJIMTUYECKOTO BBIBOJIA, HO aHAJIW3 HEJOCTATOUYHO
TTyOOKHWH, UCTIOJIB30BAaH TBOPUYECKHH MOIXO]T

15 ['ny6okue pa3MbIlUIeHUs,, COOCTBEHHOE BHJICHHE U aHAJIM3 UJIEH, U OTHOILICHUE K Hel
Opranu3anusi NMCbMEHHOM YaCTH

0 [TucbmenHass pabora IUIOXO OpPraHW30BaHa, HE CTPYKTYpHUpPOBaHA, €CTh OIIMOKH B
odopmIIeHUH

5 PaboTa B OCHOBHOM YIOps/IOYEHA, YAEICHO BHUMaHUE 0(OPMIICHUIO

10 Yérkast cTpyKTypa Bcell paboThl, rpaMOTHOE 0(OpMIICHHE.




AHaJM3 npouecca 1 HTOrOBOI0 pe3yJabTaTa

0 00630p npencTasisieT co00i MPOCTON Mepeckas MopsIKka padoTh

5 [TocnenoBarenbHbIN 0030p pabOTHI, aHANIN3 LIEJICH U pe3ybTaTa

10 HcuepnbiBaromuii 0630p paboOThI, aHAIN3 1IeJIU, pe3yJIbTaTa U MPoOJIEeMHBIX CUTYaIH
JInuHasi BOBJI€YEHHOCTH M OTHOIIIEHHE K padoTe

0 Pabora mabnoHHas, Majlo COOTBETCTBYIONIAsI TPEOOBAHUSIM, IPEIBIBISIEMbIM K TPOEKTY

5 Pabota oTBedaeT O0NBIIMHCTBY TPeOOBAaHUI, B OCHOBHOM CaMOCTOSITENIbHAS

10 [ToHOCTBIO caMOCTOsATEIbHAS paboTa, OTBEYAIOIIasi BCeM TPEOOBaAHUSIM.

Tabauna 2. KpurepuaibHoe onleHUBaHUE J0KJIA/1a

Banabl Kpurtepuu u ypoBHH
KauecTBO 10KJI212

0 Komnozumus noknasa He BBICTPOEHA, paboTa U pe3yJIbTaThl, HE NPEACTABICHbBI B IIOJHOM
o0BéMe.

1 Komno3zuius nokiana BpICTpoeHa; padoTa 1 €€ pe3ysbTaThl IPEICTaBIEHbl, HO HE B [TOJTHOM
o0BéMe.

2 Komnozumus nokiaga BeICTpoeHa; paboTa M €€ pe3yabTaThl MPEJCTaBICHBI TOCTaTOYHO
TI0JTHO, HO peYb HEYyOeTUTeNbHa.

3 BeicTpoeHa kommo3uius J0KJIazna, B HEM B MOJHOM 00bEMeE mpezcTaBieHa paboTa U eé
pe3yabTaThl, OCHOBHBIE MO3MIIMU IMPOEKTa apryMEHTHPOBAHBI;, YOSAUTEIBHOCTh PEYH U
yOeKIEHHOCTh OpaTopa.

O0béM 1 ri1yOuHA 3HAHUH MO0 TeMe

0 Joknamuuk He 00sagaeT OONBIIMMH U TIIYOOKMMH 3HAHUSMHU IO TEME;, MEXIPEIMETHBIC
CBSI3U HE OTPAKEHBI

1 Joxnaguuk moka3zan OoJbIoi 00bEM 3HAHMKW 1O TEeMe, HO 3HaHUS HETIyOOKue;
MEKITPEIMETHBIE CBSA3U HE OTPAXKEHBI.

2 Joxiaquuk rnokasain 0ospiol 00bEM 3HaHUH 10 TeMe. 3HaHUS TITyO0KHe; MEKITPEIMETHBIE
CBSI3U HE OTPAKEHBI.

3 Joxmaquuk mokaszan Oonpliod 00bEM 3HAHUN MO TeMe, 3HAHUS TIyOOKHE; OTpa)KeHbI
MEKITPEIMETHBIE CBS3H.

Ilenaroruyeckasi OpueHTALUSA




0 Jloknaauuk nepesn ayIuTOpUeEN JEpKUTCS HEYBEPEHHO; PETJIAMEHT HE BBIAEPKAH, HE CMOT
YACPKAaTb BHUMAHUC aAyAUTOPUU B TCUCHUC BCCTO BBICTYIUICHUSA, HWCIIOJIB30BAHHLIC
HarJIsiIHbIE CPEJICTBA HE PACKPBIBAIOT TEMBI PAOOTHI.

1 JIOKIaguuK OEpKUATCA IEpe]l ayAUTOPUEH YBEPEHHO, BBIICPKAH PErVIAMEHT BBICTYILIICHHUS,
HO OTCYTCTBYET KYJIbTYpa peuu, HE HCIOIb30BaHbl HATJISIAHBIC CPEICTBA.

2 Jlokimaquuk JEepKUTCS Tepel ayauTOpHed yBepeHHO, o0nanaeT KylabTypou pedd,
MCIOJIb30BAINCh HAIJIAIHBIE CPEJCTBA, HO HE BBbIIEP)KAH DPETJIAMEHT BBICTYIUICHUS, HE
YAAJIOCh YACPKAaTb BHUMAHHUC ayAJUTOPUHU B TCUHCHUC BCCT'O BLICTYIIJICHU.

3 Joximaqunk o0nagaer KyJabTypOWl pedd, YBEPEHHO [IEPKUTCA Tepea  ayTuTOpHUEi;
MCIOJIb30BAINCh HArJISIIHBIE CPEICTBA; PETJIAMEHT BBICTYIUICHHS BBIIEp)KaH, B TEUCHHE
BCET0 BBICTYILUIEHUS YAEPKUBAJIOCH BHUMAHNE ayIUTOPUN
OTBeTHI Ha BONPOCHI

0 He naér oTrBera Ha 3ajaHHBIE BOIIPOCHI.

1 OTBeTHI HA BOMPOCHI HE MOJIHBIE, HET YOSAUTEIbHOCTH, OTCYTCTBYIOT apT'yMEHTHI.

2 Joximaquuk yoenuteneH, AaéT MOTHBIE, apTyMEHTHPOBAHHBIE OTBETHI, HO HE CTPEMHUTHCS
PaCKpBITh Yepe3 OTBETHI CHIIbHBIE CTOPOHBI PA0OTHI, MOKA3aTh €€ 3HAYHMMOCTb.

3 Joxmagquuk yOenuteneH, Na€T IOJHbIE, apryMEHTHPOBAaHHbIE OTBEThl HAa BOIPOCHI,
CTPEMUTCSI UCTIOJIB30BATh OTBETHI JIJIsl PACKPBITHS TEMBI U CHIIBHBIX CTOPOH PabOTHI.
JlejioBbIe U BOJIEBbIE Ka4eCTBA IOKJIATYHKA

0 Jloxitaquuk He cTpeMUTCs JOOUTHCS BBICOKMX PE3Y/IbTaTOB, HE UJIET HA KOHTAKT, HE T'OTOB
K JIUCKYCCHH.

1 JIOKnaguuK KenaeT TOCTUYb BBICOKMX PE3YJIBTATOB, TOTOB K JUCKYCCHUHM, HO BEIET €€ ¢
ONIMOHEHTAaMH B HEKOPPEKTHOH opme

2 JlokauuK HE CTPEMHTHCS K JOCTHXKCHHIO BBICOKHX PE3YJIbTaTOB, HO JOOpOKETaTENIeH,
JIETKO BCTYTAET C ONNOHEHTaMH B JUAJIOT.

3 I[OKJ'Ia)I‘II/IK MpOABIACT CTPEMIICHUC K OOCTHXKCHUIO BBICOKHMX PE3YyJIbTAaTOB, I'OTOB K
JUCKYCCHH, OOPOKENaTeNeH, JIETKO HIET Ha KOHTAKT.

Ta6anna 3 KpurepuajibHoe onleHMBaHNEe KOMIIBIOTEPHOI Npe3eHTANMH.

Banabl Kpurtepun u ypoBHun
NudpopmannoHHasi HArpy3Ka cJIai10B

0 He Bce cnaiipl HIMeIOT HHPOPMALIMOHHYIO HATPY3Ky

1 Kaxxapiii cnaiin umeetr nHOOPMALIMOHHYIO HArPy3Ky
Co0.1101€eH1 e 10CJI€I0BATEIbHOCTH B H3J105KEHHH

0 He cobmroaercs nocienoBaTenbHOCTh B U3JI0KEHUU MaTepualia




ColroaeTcst MOCIeIOBATEIbHOCTD M3JI0KEHUS MaTepraia

I{BeToBOE O(hopMIICHUE CTTAHIOB

B O(i)OpMJ'IeHI/II/I CJ'I&ﬁI[OB HCITIOJIB3YCTCs 00JIBIIIOE KOJTHYECTBO OBCTOB

KosnuecTBo 11BETOB, UCIOJIB30BaHHBIX JJIs1 0QOPMIICHHUS Cllaiijia, COOTBETCTBYET HOpME (HE
6omee TpEx)

IMox6op mpudra

Bennunna mpudta, coyeranue mpudra He COOTBETCTBYET HOPME

Benuunna mpudra, coyeranue mpudra COOTBETCTBYET HOPME

Tabanusl u rpadpukn

Tabnuip! u rpaduku conepxar n30bITOK nHGpopManuu. [110x0 ynTaemsl

Tabnuis! u rpaduky coepkaT He0OXOAMMYI0 HH(OPMAIIHIO, XOPOIIO YUTAEMbI

Kaprsl

OTCYTCTByeT HA3BAHUEC KapThl, HC YKa3aH MaCI_HTa6, YCJIOBHBIC 0003HaYEHHT

Kapra nmeer HazBaHMe, yka3zaH MacmTad, yCIOBHBIC 0003HAYCHHUS

NasrocTpanun

WnmocTpanmu, pororpaduu He conepkar HHHOPMAIIHIO MO TEME

Wnmoctpanmu, ¢pororpaduu coaepkat HHPOPMALIUIO IO TEME

AHUManus

Memaet BOCIPHUATHIO HH(GOPMAIIMOHHON HATPY3KH CIIAI0B

YcunuBaer BocnipusiTHEe HHPOPMALIMOHHONW Harpy3KH ClIaiioB

My3blKaJ’le0€ COIMPOBOKACHUE

Memaet BOCIPHUATHIO HH(OpMALUU

Ycunupaet BocnpusaTie HHGOpMauu

O0bEM 3/1eKTPOHHOI Npe3eHTaluu

O0BEM npe3eHTaluy npeBblaeT HopMy — 7M6O

OO6bEM Ipe3eHTallMd COOTBETCTBYET HOPME

Bce rpynibl HaBBIKOB, IPECTABIEHHBIE B TAOJIUIIAX — 3TO HECITy4YalHbII HA0OP, a 3IEMEHTBI CUCTEMBL. ECIu UCKIIOYUTH XOTs Obl OAMH 3JIEMEHT, CUCTEMA
y4eOHO e TeTbHOCTH PacChIIIeTC s, U, CIIEA0BATENIbHO, TIPOEKT HE MOXKET ObITh BHIMOIHEH.

KonnyecTtBo HaOpaHHBIX yYalmuMuUcs 0aJJI0B COOTHOCHM € «5» 0aJIbHOM HIKAJI0H OLICHOK:
e 86 - 100 6amnoB - «5»
e 70 - 85 6amioB - «4»
e 50 -69 6amnoB — «3»



B cooTBeTcTBUMM C MEXaHM3MOM KPUTEPHAIBLHOTO OLEHUBAHHUS HEYAOBIETBOPUTENbHAS OIEHKAa Y4eOHOro MpOEKTa 0JKHA ObITh BBHICTaBJICHA B
CJICAYIOIINX CIyYasix:

-0TKa3 OT UCIOJHEHHUS IPOEKTa;

-HET MPOJYKTa (= HET TEXHOJIOTUYECKOH (a3bl IPOEKTa);

-HeT oT4yéTa (= HeT pedIeKCHn);

-HET IIpEe3EHTAalMH (= HET KOMMYHUKaLUN);

-IIPOEKT HE BBIMIOJIHEH K CPOKY (= HET OPraHU3aIllMOHHBIX HABBIKOB);

-IIPOEKT BBINOJIHEH 0€3 y4éTa MMEIOIIUXCS PECYpPCOB («XPOMAIOT» OpraHU3allMOHHBIC HABBIKH);

-0TKa3 OT pabOoThI B IPyIIIe (= HET KOMMYHHUKAIIUH).

Oyenuganue yueOHbIX NPOEKMO8 ¢ NOMOWBIO MEMOOUKU KPUMEPUATILHO20 OYEHUBAHUS NO360JIsIem CHAMb CYObEeKMUBHOCHb 8 NOJYHAeMbIX OYEHKAX.
Ilocne moeo, kak bannwl 3a NPOeKm 8bICMABIEHbl, YUEHUKY Cledyem 0amb 803MONICHOCIb NOPAZMbIULIAMb. dmo 1uuHo emy 0ano 8blnoIHeHUe 3Mo20
YuebHO020 3a0anus, Ymo y He20 He NOAYYUNIOCL U noueMmy (HenoHumauue, HeyMeHue, HedOCMmAamoK UHgopmayuu u m.0.); eciu OOHAPYICUIUCH
00beKmugHble NPUUUHLL Hey0ay, mo KakK ux ciedyem usdexicams 6 6yoyujem, eciu 6CE€ NPOULIo YCneuHo, mo 8 Yém 3aioe 3mozo ycnexa. Basicno, umo 6
MAKOM PaZMbIUIEHUU YYaWUecs y4amces a0eK8amHo OYeHUu8ams ceos u Opy2ux.

6. KOHTPOJIbHO-USMEPUTEJIbHBIE MATEPHUAJIbBIL.

KoHTpoabHO-U3MepuTeNbHbIE MaTEpUAIbl UCIIOIB3YIOTCS U3 AMJAKTUUYECKUX MaTepUalloB K OCHOBHOMY yueOHMKY I'eomeTpun, 9 kiacc noj. perakuuei
Atanacsna JI.C., a Takyke U3 MHOTOUUCIIEHHBIX TOCOOUN U COOPHUKOB TPEHUPOBOUYHBIX U IUATHOCTUYECKUX pabOT Juid NOAroToBKU K OI'D.

7. YYEBHO-METOJIWYECKWI KOMILIEKC HA 2022-2023 VUYEGHBIN T'OJI.

Artanacss JI.C., byry3oB B.®. u np. 'eometpus 7 — 9. YueGnuk 11 odmeoOpasoBarenbHbix yupexaeHuil. M.: Ilpocsemenne, 2018.
Atanacsu JI.C., Byry3zoB B.®. u np. I'eomerpus 7 — 9 {ngaktuueckue matepuansl M. [Ipocsemenue,2018
T.M.Mumienko, A.J[.6nmuaK0B. Tematudeckue tectol. M.: [Ipocsemienue, 2018

3uB b.I'., Meiinep B.M., baxanckuii A.I'. 3anaun no reomerpuu ans 7-11 knaccos. Kuura nns yunrens. M.: [Ipocsemenue, 2017.
3uB b.I'., Meiinep B.M., baxanckuii. A.I'. 3agaun o reomerpun 7-11. M.: IIpocBemenne,2000. 3uB B.I'.. Jlugaktudeckue Marepuaisl 1o reoMeTpuu 9 kiacc.
M.: Ilpocsemienue, 2018.
Mensuauk A.W.. KonTposbHble U ipoBepouHblie paboThl o reomerpun 7 — 11 kmacesl. Meroaunueckoe nocodue. M.: [Ipocda, 2018.
B.®.byty30B. Pabouas nporpamma k yueOnuky JI.C.Aranacsana. . M.: [IpocBemenue, 2018.
M.A . Nuenckas. CaMOCTOSATENbHBIE U KOHTPOJIbHBIE PAOOTHI. . M.: Ilpocsemenne, 2018 .
JI.C.AtanacsHs u ap. U3yuenune reomerpuu B 7-9 knaccax. M.: IIpocsemenue, 2016 .
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