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NOSICHUTEJIbHASA 3AIINCKA

OBILAS XAPAKTEPUCTUKA YUEBHOI'O KYPCA "TEOMETPHA"

PaGouas nporpamMma 1o yuednomy Kypey "I"eoMeTpMﬂ" Juist 06ydaroImuxces 9 Kiraccos pazpadoTaia Ha
ocuose MenepaIbHOrO rOCY1apCTBEHHOT0 00pa3soBaTe/ILHOTO CTAHAAPTa OCHOBHOTO 0011ero 00pa3oBaHus C
ya8TOM H COBPEMEHHBIX MUPOBBIX TPEOOBAHNMIL, MPENBABIAEMBIX K MATEMATHIECKOMY o0pa3oBaHuio, 1
TpaanImi poccuiickoro 00pasoBaHis, KOTOPEIC 00ecreunBaroT OBJIacHHe KIHYEBRIMHE KOMIETEHIMAMH,
COCTABIISTIOIMMI OCHOBY IS HETIPEPBIBHOIO 06pasoBaHits W CaMOPA3BUTHA, a TAKKE LETOCTHOCTE
0BTIEeKYILTYPHOTO, THYHOCTHOTO I [O3HABATENBLHOIO Pa3BHTHA oOyuaroruxcs. B mporpammMe y4TeHbl HACH
¥ TIoTokeHus KOHIIEMIIMK pa3BuTHsl MaTeMaTHHeCKoro 00pasoBaHus B Poccuiickoit denepanuu. B anoxy
uipoBoii TparchopMaLnit Beex chep UenoBeueckoil AeATebHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBpEMEHHBIM UenoBekoM Oe3 6a3zoBoii MaTeMaTHYECKOI MOATOTOBKH. Yke B LIKOJE MaTeMaTHKa CILy/KHT
OTIOPHEIM TIPEAMETOM IS H3YUEHHs CMEKHEIX TUCLHUIUINH, 8 TIOCIIE IIKOJIbI pearbHON He0OX 0/ IMMOCTEIO
CTAHOBHTCS HEIpephIBHOE 00pa3oBaHie, 4To TpedyeT [ONHOIIEHHOIT 6a30B0ii 001eoOpa3oBaTenbHON
MOJrOTOBKH, B TOM YHCIIE ¥ MaTeMaTHYECKOH.

910 06YCIOBIEHO TEM, YTO B HAIIM [AHH PACTET YMCIIO npodeccui, CBA3aHHBIX ¢ HEIIOCPEICTBEHHBIM
TIPHMEHEHNEM MaTEMaTHKK: U B cepe IKOHOMMKH, 1 B GusHece, 1 B TEXHOJOTHYECKHX 00IacTsX, 1 1aXe B
rymannTapHbix chepax. Takim 06paszom, Kpyr LIKOILHNKOB, MUl KOTOPbIX MAaTeMaTiid MOKET CTaTh
3HAYUMBIM MPEIMETOM, PaCIIHpeTCs.

[IpaKTHdeckas MONE3HOCTh MATEMATHKE ODYCIOBJIEHA TEM, HTO €€ MpeaMeToM ABITITCS
dyHIaMeHTaIbHBIE CTPYKTYPBI HAIIET0 MHPA: MPOCTPAHCTBEHHBIC OpMBI B KOTHYECTBEHHBIC OTHOLIEHHA OT
[POCTEHIIHX, YCBAHBAEMBIX B HEMOCPEACTBEHHOM OTIBITE, 10 I0CTATOUHO CIIOKHBIX, He0OX0IUMBIX JIIS
pa3BHTHs HAYYHBIX M [IPHKIAAHBIX HieH. be3 KOHKPETHLIX MATEMATHIECKIX 3HAHMH 3aTPyTHEHO TTOHIMAHHE
TPUHIMIIOB YCTPONCTBA 1 HCIOIb30BaHHS COBpPEMEHHOI TEXHUKH, BOCTIPHATUE W MHTCPIpETAllia
pa3Ho00pa3Hoil colmManLHOH, 3KOHOMHUECKOI1, ITOJUTHUECKOH HH(QOpMALHIH, Mano3(hexTHeHa
[IOBCEIHEBHAs MTPAKTHYECKas ACATeNbHOCTh, KaKIoMy YET0BeKY B CBOEH JKM3HHM TIPHXOAUTCS BEITOIHATD
pacuéThbl 1 COCTABIATH AJTOPUTMbI, HAXOANTH K NPUMEHATH (opMynbI, BNAAETh PAKTUYECKHMM NPHEMAMH
reOMETPUYECKUX M3MEPEHHIT M OCTPOCHMH, UNTaTh nH(OPMALIHIO, IPEICTABICHHYIO B BUIC Tabnu,
auarpaMM i rpadMKoB, XKUTh B YCIOBHSX HEOMNPEACTEHHOCTI I HOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4arHbIX COOBITHH.

OIHOBPEMEHHO C paclIipeHieM cep NPUMEHEHNT MATCMATHKI B coBpeMenHOM ofnrecTse BCE Oomee
BAYKHEIM CTAHOBHTCS MATEMATHUECKHIT CTHIIb MBIIIICHHS, [IPOSBIISIOIIIHCS B omnpefenEHHBIX YMCTBEHHbIX
HABBIKAX. B npouecce U3ydeHus MaTeMaTHKK B apceHall MpHEMOB H METO/I0B MBIIUICHHS YEIOBEKa
€CTECTBEHHBIM 00pa30M BIIIFOUAKOTCS HHIYKIMA H ISy KLHA, 0Go6uIeHHEe B KOHKPETH3aLHs, aialns 1
CUHTES, KJ'['dCCI'I(bHK’dLH'IS! M cHucTeMaTH3IaumrH, a6<:|‘parnpogam:1c M aHAITOTHA. QOBEKTEl MATECMATHYICCKHX
yMO3aKTKOUeH i, IPABU/IA HX KOHCTPYHPOBAHHs paCKphIBAIOT MEXAHHIM JIOrHYECKHX [10CTPOEHHIA,
CrIocobeTBYIOT BEIpaboTKE yMEHHs (POPMYTHPOBATE, 000CHOBBIBATE U JIOKA3BIBATE CYKIOCHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MblllieHne. Beayiias poib MpHHAIEHKIT maTteMaTuke 1 B (pOpMHPOBAHKUN
AJNTOPHTMUYECKOI KOMITOHEHTBI MBITIIEHHS 1 BOCIHTAHHH yMeHHi 1efcTBOBATH M0 3a(aHHBIM allrOpHTMaM,
COBEPIIEHCTBOBATH H3BECTHBIE H KOHCTPYNPOBATE HOBLIC. B ripouecce pelierus 3a1a4 — OCHOBOH y4cOHOH
NesITeTBHOCTH Ha YPOKAX MAaTeMATHKK — Pa3BUBAIOTCS TAKKE TBOPTECKAs 1 MpUKIIaHad CTOPOHEI
MBIITIIEHHA.

O6yuenye MaTeMaTHKe JaET BO3MOKHOCTH PasBHBATh Y 06yuaroMXCsl TOYHYI0, PALIHOHAIBHYO 1
MHOPMATHBHYIO peub, yMEHHE 0TOHPATH HanGonee MOIXOINIIINE A3BIKOBBIC, CHMBOTHYECKHE, PAQIIECKHE
CpPe/CTBA JULSL BHIPAKEHHU CY)KACHHI U HAMAAHOTO UX MPEACTAB/ICHHA.

Heo6X0mMMBIM KOMITOHEHTOM 00111ei Ky IbTYPbl B COBPEMEHHOM TOJTKOBAHHH ABJIACTCA o01Iee 3HAKOMCTBO



¢ METOIAMH MO3HAHHs NefCTBATENBHOCTH, npe/ACTaBIeHHe O MPEAMETE 1 METOIaX MaTeMaTHKH, HX OTIIHYHH
OT METOIOB JPYTHX eCTECTBEHHDIX U ryMaHHTapHbIX HAYK, 06 0coBEHHOCTAX TPUMCHEHIT MaTeMaTHKH JUIA
peleHHs HAyHBIX 1 NPUKITAAHBIX 3a1a4. Taxum 00pa3om, MaTeMaTnaecKkoe o6pa3oBaHue BHOCHT CBOM
pr/iaz B OpMIpOBAHIE obuiel KynbTyphl HEIOBCKA.

Wzyuaenue MaTEMATHKH TaloKe CrIOCOOCTRYET ICTETHUCCKOMY BOCITHTAHMEIO YeloBeka, MOHNMAHHIO
KpacOoThl 1 U3ALIECTBA MaTEeMaTHYECKNX paccy KaeHHil, BOCIPUATHIO reoMeTpudecKiX GopM, yCBOCHHIO
Mied CUMMETPUH.

TNEJIN U3YYEHUA VYEBHOT O KYPCA "I'EOMETPHUA"

«MaTeMaTHKy yIKe 3aTeM y4HTh Hazlo, IT0 OHa yM B [OPAJOK IPUBOIANT, — [ycan BeJMKHil pyCCKHi
yueHbl Muxans Bacubesid JTomoHocOB. M B OTOM COCTOWT OJIHA W3 JIBYX LE/ICH 00yueHns TeOMETPHH KaK
COCTABHOM YaCTH MATEMATUKH B LIKOJIC. Jroit LM COOTBETCTBYET A0Ka3aTebHAA AMHUS [IpenofaBaHnl
reomeTpun. Crnenys TpecTaBIeHHOM paGoueii nporpaMme, HasduHas © ceJbMOI0 Kilacca Ha ypokax
reoMeTpuy 00yUAIOWIMACS YIUTCA [IPOBOIMTD NOKA3ATCIEHBIC paccyKagHus, CTPOUTDH JOTUYECKHE
yMO3aKIIOUEHHS, NOKa3hIBATE HCTHHHBIC YTBEPIKIEHHUS 1 CTPOUTE KOHTP [ipyMepBI K JIOFKHBIM, IPOBOIMTE
paccy KIeHus OT HPOTHBHOTOY, OT/INYaTh CBOICTBA OT MPHU3HAKOB, popMynpoBaTH o0OpartHeie
yTBEPIKIEHHS. Y 4eHHK, OBJIaeBIINT MCKYCCTBOM paccyiiatk, GyaeT IpUMEHATH €10 U B OKpYIKaroLIeH
JKU3HH,

Kaxk rpcan TeoMeTp u meaaror Mrope ®enopopud Lapbirit, «I0BM, MOHMMAIOIIMMHE, YTO TaKOC
JI0Ka3aTelbCTBO, TPYAHO 1 J1akKe HEBO3MOIKHO MaHHITYIMPOBATE. M B 3TOM COCTOUT BaKHOE
BOCIIHTATENHHOE 3HAUESHNE U3y TCHIA reoMeTpui, MPUCYLIEe MMEHHO OTeueCTBEHHON MATEMATHYECKOH
ikone. BmecTe ¢ TeM aBTOPhI MPOrpamMMbl MpEeOCTEPEraloT YIuTeA OT J3sTHIIHeTo (opMai3Ma, 0CODEHHO
B OTHOILCHHH Hadall 1 OCHOBaHMUIT reOMETPHH. paHiLy3cKHil MATEMATHK JKan JIpeIOHHE 110 3TOMY TOBOAY
ppIcKazancs Tak: «HTo KacaeTea enuKaTHOM rpofieMbl BBEACHII «AKCHOMY, TO MHE KaKeTcs, 4TO Ha
TIEPBBIX IOPaX HYXKHO B00GLIE H30eraTh IPONZHOCHTH CAMO 3TO cnogo. C ipyro# e CTOPOHBL, HE cnenyeT
yIycKaTh HU 0IHO BO3MOYKHOCTH J1aBaTh MPHUMEPEL OFMUECKMX 3aKITFOUEHMH, KOTOPBIE Kyla B DompLIEH
Mepe, HeM HJICs aKCHOM, ABISIOTCA WMCTUHHBIMH M CIHHCTBEHHBIMIT IBMIaTeNsIMHA MaTeMaTH4eCcKoro
MBIILTTEHHAN.

Bropoii Lenbio H3y4eHNs reOMETPUH SBIIAETCS HCTIOIB3OBARMNE ¢é KaK MHCTPYMEHTA MpH pelICHUH Kak
MATEMATHUECKHX, TAK 1 PAKTHYECKUX 3a/ad, BCTPEHAIOMIMXCA B peanpHOil KU3HH. OKOHYMBILHIT KYPC
reoMeTpPUH ITKOJIbHIK IOTIKCH 6bITh B COCTOTHUH ONMPEHACINTD reoMETPHHUECKYO QHTYPY, OTTHCATE ClIOBaMH
JaHHBI UepTEK HIIH PUCYHOK, HAJITH TUIONIALb 3EMEIBHOTO YIaCTKa, paccdiTaTh HEOOXOMMMYIO IIUHY
OMITOBONOKOHHOTO Kabels Mk TpebyeMbIe paszmMepbl rapaka 118 aBTOMOOMIS. DTOMY COOTBETCTBYET BTOPaA,
BLIYHCIUTEIBHAsS TMHIS B M3y TCHIH reomeTput B iKone. JlanHas [paKTUYeCKAs JIMHAA SBIACTCH HE MeHee
BAYKHOI, yeM mepnat. Emé TlnaTtoH npefimceizal, qTo6BI «rpakaane [IpexpacHoro ropojia Hu B KOEM
clTyuae He OCTapsnn reoMeTpHio, BeIlb HEMAJIOBAXKHO Jazke oboIHOE eé mpUMeHeHHe — B BOCHHOM nene
Jla, BIPOUEM, M BO BCEX HayKax — JUlA fly4lIero UX yCBOSHHS: Mbl BEAR HaeM, Kakas OeckoHeuHas pasHulla
CYIIECTBYET MEKILY TE/I0BEKOM [IpUHACTHBIM K TEOMCTPHH 1 HempuUuacTHBIMY. [ 9TOTO YUUTEIIEO
pCKOMCIIﬂyBTCH l]OJl6I*Ip8.Tb 3anadun HpaI{T{’IL{CCKOFO XEIPEKTBPE\ panje:! paCGM'dTpHBBeMI:IX TEM, y‘-lHTE ,EJ,GTS]L:I
CTPOMTH MAaTEMATHUCCKIC MOACIH peanbHBIX JKU3HEHHBIX CUTYaLAH, POBOIATE BEIMHCICHHA 1 OLICHWBATE
a/IeKBaTHOCTE MTOJIYICHHOTO pe3ynpTaTa. Kpaiine BaKHO NOMUEPKHBATE CBASA reoMeTpHH C JIpYTruMH
[peaMeTaMu, MOTHBHPOBATE MCIIONB30BATE OTpeIeCHI reoMeTpUYecKuX (pUryp 1 TIOHATH,
[1eMOHCTPUPOBATH MPUMCHEHHC [0J1y4eHHbIX ymeHHil B pr3uKe 1 TexXHHUKe. JTH CBA3N Hayibonee ApPKO
pHIHGL B TeMax «BeKkTopbl», «TpUroHOMETPHHECKIE coOTHOMIEHHA», «MeTo KOOpIHHATY H «Teopema

[Tucparopar.

MECTO YYEBHOT'O KYPCA B VUEBHOM IIJIAHE



CornacHo yuebHOMY riany B 9 kiacce n3ydaercs ydeOHslil kype «l eomeTpusy, KOTOpPBIH BKJIHOUYAET
ClICIyIONIHE OCHOBHBIE pa3iensl cojiepkanus: «[ eomeTpiyeckue QUrypel H HX cBOMCTBAY, «M3Mepenne
reOMETPHYCCKHX BETHUNHY, & TaKkKe «/leKkapToBbl KOOPAMHATEI Ha [JI0CKOCTHY, «BekToph», «JlBuxenns
rockocTH» M «IIpeobpazoBaHus nonodms». YueOuplil 1aH npe/lyCMaTpUBaeT U3y ICHNE reOMCTPIH Ha
6a30BOM YpOBHE HcX0 st U3 68 ydeOHbBIX 4acos B y4eOHOM TOAY.



COJIEPJKAHUE YUEBHOI'O KYPCA "TEOMETPHSI"

Cunyc, Kocunyc, Tauresc yriuoe ot 0 10 180°. OcHOBHOE TPUrOHOMETPHUECKOE TOKIECTBO. Dopmy bl
TIPUBEAEHUS.

PernreHne TpeyroibHuKoB. Teopema KOCHHYCOB H TeopeMa CHHYCOB. PElIeHNne PakTHIECKIX 3a1a4 C
MCITOJIb30BaHUEM TEOPEMBI KOCMHYCOB M TEOPEMbI CHHYCOB.

ITpeobpazoBanue nogobus. [logodne cOOTBETCTBEHHBIX YIEMEHTOB.

Teopema 0 NIPOM3BEICHIH OTPE3KOB XOPJl, TEOPEMBL O [IPOU3BECHNN OTPE3KOB CEKYLIHX, TEOPEMA O
KBaJpaTe KacaTeJbHOH.

BekTop, JUIHHa (MOYIb) BEKTOPA, COHATIPaBIEHHbIE BEKTOPLI, TPOTHBOIIOJIOKHO HAIIPABJICHHEIEC BEKTOPE,
KOJIIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIMI Ha/l BEKTOpaMH. Pa3I0KCHNE BEKTOPa 110 IBYM
HeKoIMHHeapHpiM BekTopam. Koopaunare! BekTopa. CKalsipHOe pOH3BEICHHE BEKTOPOB, IPUMEHEHHE JUTs
HAaXOJKIACHHs [UTHH U YTIIOB.

JlekapToBBl KOOPAMHATBI HA IJIOCKOCTH. ¥ PABHEHUA IPAMOiL 1 OKPY/KHOCTH B KOOP/IMHATAX, MEPECeUCHNE
OKpY’KHOCTEH 1 MPAMBIX. METOJI KOOPAMHAT U €T0 MPHMEHEHHE.

[IpasuibHbIe MHOIOYTONBHUKN. [InHa OKpyKHOCTH. ['panycHas u pannaHHas Mepa yria, BblYHCICHHIS
IIMH OyT oKpy:kHocTel. [Tnomans kpyra, ceKTopa, CerMeHTa.

JIBHIKEHIS! IUIOCKOCTH M BHYTPEHHHE CUMMETPHH (UrYp (3JIeMEHTapHble MpeacTapierys). [lapaiebHbIH
niepeHoc. [ToBopor.



IIJIAHUPYEMBIE OBPA3OBATEJIbHBIE PE3YJILTATDBI

Ocpoenue yuebHoro kypca «l'eoMeTpusd) [0JKHO 0OecreunBath J0CTHKCHAC HA ypOBHE OCHOBHOTO
06mero 06pa3zoBaHms CICIYIOMHNX JTMYHOCTHBIX, MCTAMPEAMETHBIX U MPEAMCETHBIX 06pa3oBaTeNEHBIX
pe3ynbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yIETAThl OCBOCHHUS MPOIPAMMbI yye6HOro Kypca «l'eoMeTpHs» XapaKTepU3yIoTCs:

[JaTproTHYECKOe BOCIUTAHHE:

MpOSIBJIEHAEM WHTEpeca K MPOIITIOMY 1 HACTOSIIEMY POCCHIICKOH MaTEeMaTHKH, ICHHOCTHRIM OTHOLICHHEM
K JIOCTHKEHNSM POCCHUFICKIX MAaTEMaTHKOB H pOCCHIICKOH MaTeMaTHUEeCKOH TIKOJIBI, K HCIIOIB30BAHMIO 9THX
[OCTHIKEHHH B IPYTUX HayKax ¥ TPUKIALHBIX cepax.

['pasknancroe 0 JIYXOBHO-HPABCTBCHHOE BOCNHTAHHE:

OTOBHOCTBIO K BBITOJIHEHMIO 0Gs13aHHOCTEH TPAKIaHIHA 1 PEan3alii €ro npas, IpescTaBIeHUEeM O
MaTEeMaTHIECKHX 0CHOBAX QYHKUMOHNPOBAHMS pas/] MMHBIX CTPYKTYD, ABICHUH, TPOLCAYP rpayIaHCKOro
oGmiecTBa (BBIOOPEL, OTMIPOCHI H 11P.); OTOBHOCTBIO K 00CYIKIEHHIO STHISCKHX 11po0IeM, CBA3aHHBIX C
[IPAKTHYECKHM MPHMEHCHHEM NOCTIPKEHMH HAYKH, OCO3HAHNEM BAACHOCTH MOPAIL HO-2THHYECKHX
TIPUHIIAIIOB B AEATEIBHOCTH YUEHOTO.

Tpyaosoe BOCIUTAHHE:

YCTaHOBKOI Ha aKTHBHOE y4acTHE B peleHy IPaKTHYECKIX 3a/at MaTeMaTHIeCKOil HanpaBICHHOCTH,
0CO3HAHMEM BAKHOCTH MATeMaTHIECKOTO 0OpasoBanus Ha MPOTIKCHUH peeil JKU3HM IS YCTICWHOH
npo(ecCHOHANBHOM JACATENBHOCTH 1 pa3BUTHEM HEOOXOAMMbIX YMEHHH,;

0CO3HAHHBIM BEIOOPOM ¥ [TOCTPOCHHUEM JHAMBUAYAIBEHON TPaeKTOPHH 06pazoBaHus U KU3HEHHBIX IUIAHOB
¢ y4ETOM JIMYHBIX HHTEPECOB 1 OGILIECTBEHHBIX TOTPEOHOCTEI.

JereTHYecKoe BOCIHTAHIE:

CHOCOOHOCTHIO K IMOLMOHAILHOMY H SCTETHYECKOMY BOCIPHSATHIO MATEMATHHECKIX 00BEKTOB, 3a4a4,
penIeHuH, paccysK/AeHHH; yMEHNIO BUICTE MaTeMaTHIeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE.

[leMHOCTH HAYUHOTO NO3HAHMS:

opueHTanueil B AeATe/bHOCTH Ha COBPEMEHHYIO CHCTEMY Hay'HBIX npencTapneHuii 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS HCIOBCKA, [pUpOMBI M 001IECTBA, TOHIMAHAEM MaTeMaTH4ECKON HayKH KaK
cdepbl 9eNOBEUECKOIl AEATCBHOCTH, 3TAroB ¢é pasBUTHA 1 3HAYMMOCTH LA pasBUTHA [UBIJIM3ALHIL;

OBJIAICHHEM 3BIKOM MaTCMaTHKH H MaTeMaTHUeCKOH KyIbTypoil KaKk CpencTBOM [MO3HAHHUA MHPA;

OBIATEHHEM [POCTEHIINMK HABBIKAMA piceIe0BaTeNbCKON AeATEeNLHOCTH.

Mdu3nuecKkoe BocnuTanne, GopMupoBaHue KYJbTYPbI 3/10pOBbS H MOIMOHAIBLHOT0 0JIArONOJIy 1L

FOTOBHOCTBIO IPUMEHSTH MATEMATHYECKNC JHAHRMA B HHTepecax CBOETO 3/0POBbL, BEICHHI 3JI0pOBOI'O
o6pasa KHU3HH (310pOBOE THTAHUE, c6asiaHCHPOBAHHBIH PEKIM saHATHIT 1 OT/BIXA, peryaapHas QusuiecKas
AKTHBHOCTE);

c(hOpMHPOBAHHOCTBIO HABBIKA pediiexcnn, NpU3HAHMEM CBOCTO npapa Ha olMOKy 1 TAKOrO e rpasa
APYTOTOo Ye/IOBeKa.

JK0JI0IMYecKoe BOCIHTAHIE:

opueHTalUEH Ha MPUMCHEHHE MATEMATHUECKIX 3HAHMI 11 peleHmst 3ajiad B 0671aCTH COXPaHHOCTH
OKPY/KAHONIEH Cpe/Ibl, TUIaHUPOBAHI [OCTYIKOB ¥ OLEHKH HX BO3MOKHBIX HOCIeACTRIH sl OKPYIKAOIEH
Cpemsl;

oco3HaHeM rnobampHOro XapakTepa 3KOIOrMUCCKIX MpodneM n MyTei UX peleHHA.

JIMYHOCTHBIE Pe3yJIbTaThl, 00ecHe HBAIONIHE aanTauuio 00y4anuerocs K H3MEHS IO LUMCS
YCIOBUSM CONMAILHOM H IPHPOAHON cpelbl:



— TOTOBHOCTBIO K IEeNCTBUAM B YCITOBHAX HSOHPCHCJ’IEHHOCTM, [OBBINICHUIO YPOBHA cBoeit
KOMIIETEHTHOCTH 4epC3 I'[pElI{TI“’I‘IeCK}’I-O JHEeATENBHOCTE, B TOM YMCIIE YMEHIIC YUHUTLCA Y OPpYIHX .‘-TI-OI[GFI,

I[pPIOﬁpGT‘dTB B COBMECTHOF{ nesiTeIbHOCTH HOBBIE 3HAHMSL, HaBbLIKHM U KOMIIETEHITHH U3 OIBITd IpYyTHX,

— HeoBGXOOMMOCTBIO B (JOPMHPOBAHNMH HOBBIX sHANWiL, B TOM Yrcie (popMyIHpoBaTh HACH, LIOHSTHSL,
CUTIOTE3b1 06 0OBEKTAX M SBJIEHHAX, B TOM HHUC/IE PAHEE HE W3BECTHBIX, 0CO3HABATH AehULHTEI

coBCTBEHHBIX 3HAHHMIT M KOMIIETEHTHOCTEH, IIIAHHPOBATL cBOE pa3sBUTHE]

— CrocoOHOCTRIO 0CO3HABATE CTPGCCOB}’IO CUTYaluto, BOCIIPUHHMATL CTPECCOBYHO CHUTYaIlHI0 KaK

BBI30B, TPEOYIOLIHIT KOHTPMED, KOPPEKTHPOBATE MpUHAMAEMBIE PEIICHHUS 1 neticTeus, GOpMyIHPOBATE
¥ OIEHHBATH PHCKM U TIOCIEACTBHS, QOPMUPOBATE OMBIT.

METAIPEAMETHBIE PE3VYJILTATDI

MeTanpeaIMeTHbIC pe3yIpTaThl OCBOCHHA MporpaMmel YUeOHOI0 Kypea «eoMeTpHs» XapaKTepu3yroTes
OBJIAfICHAEM YHUBEPCATbHBIMU NOTHAGANICTLHOIMU OelicmeusMy, YHUBEPCANbHbIMU KOMMYHUKAMUGHLIMU

deticmeuami 1 YHUEEePCATbHbLMU pezysmuGHbIMU QeticmauUsML,

1) VHueepcaibHvie HOSHAGAMENLHBLE deticmaus obecnevugaion opmuposanue Ha208bIX KOZHUMUGHBIX
npoyeccos 00y aoWuxca (oceoente Memodoe NOZHAHUA OKPYIICAION]e20 MUpa, npUMeHente N02UYECKUX,

LCCe008amenbCKUX 0nepayull, Vvaenutl pabomane ¢ urgpopmayuet).

BaszoBble JOTHYECKHE melicTBUS:

BBISBJIATE 1 XapaKTepu30BaTh CYICCTBCHHBIC TIPU3HAKH MATEMaTHICCKUX 0GBEKTOB, IOHATHI,
OTHOMICHMH MesK1Y TTOHATHAME, OPMYTHPOBATH OTIpeieNeH sl IOHATHH; yCTaHaABINBATE
CYILECTBEHHBIH MPH3HAK knacCH(pUKALKMY, OCHOBAHIS 115 0000IIeHNs ¥ CPaBHEHMSA, KPUTEPHH
[IPOBOIMMOI0 aHATIN3d;

— BOCHPUHHUMATh, POPMYIMPOBATE 1 MpeoOpa30BbIBATE CYKACHHA: yTBEPAUTENIHHDIE H
OTpHIATENbHEIE, CAMHIIHBIC, TACTHLIC 1 001IKe; YCIIOBHBIE,

 BAIBJIATH MaTEMATHUCCKHE 3aKOHOMEPHOCTH, B3aHMOCBA3N ¥ IpoTHBOpEYHs B (aKTax, NaHHBIX,
HaGIONCHUAX ¥ YTBEPIICHHSX; IPEIararh KpHTEpHH Ui BLIABICHHS 3AKOHOMEPHOCTEH 1
[IPOTHBOPEYHIH;

J1enaTh BBIBOObI C HeIoab30BaHeM 3aKOHOB TOTHKI, iI,CLLyI{TIfIBHle H HHLI}'I(THBHBIX
yMO3‘dK.‘[I—O‘-lBHHﬁ, )’MU3HI(HIO‘~IBHP¥ﬁ Mo aHanorni;

—— pasbupath J10Ka3aTCILCTBA MaTeMATHUECKUX yTBEpKIeHHIT (TPAMBIC 1 OT MPOTHBHOTO), IPOBOIANTE
CAMOCTOSTEIEHO HEC/IOKHBIC JOKA3aTelbCTR vaTeMaTHIeCKuX (HAKTOB, BHICTPaNBaTh apryMEHTAIHIO,

NPUBOIMUTL MPUMEPDI H KOHTPTIPUMEPHL; 060CHOBBIBATE COOCTBEHHBIC pacCyKIACHUs,
— BLIOWpATH criocod perueHus y4eOHOT 3a1a4n (cpaBHMBATH HECKOITLKO BapHAHTOB PEILICHUS,
BLIOMPATE nanbosee MoAXOIALIHUI C YUETOM CaMOCTOATENBHO BhIIEICHHBIX KPHTEPUEB).
ba3zoBble HCCJIEI0BATENBCKIE meHcTBu:
—  WCIIONB30BAThH BOMPOCHL KdK HCCIIeNOBATENIBCKIUI HHCTPYMEHT mosHasus; GopMyIIpOBATH BOIIPOCEL,

(l)IfII(CprIOHIHt‘, HPOTI'IBOPC‘-IHC, Hp06J1€My, caMOCTOATENILHO }/C']\"aHaBJIHBﬁTB MCKOMOE W IaHHOE,

{bOpMHpOB&TI: THITOTC3Y, Elpl"}"l\flf.'HT!'IpOB’dTh CROIO MO3MILIHIO, MHCHHE]

— TIPOBOAHMTH 110 CAMOCTOATEILHO COCTABAECHHOMY ITIaHY HeC 10K bl JKCTIEPHMEHT, HEDO0IIBILOS

uecaeoBaHue 10 YCTaHOBICHHIO ocobeHHOCTEN MaTEMAaTHYECKOIO oGbeKTa, 3aBICHMOCTeil 00BEKTOB
MEIK/TY COOO0M;



— CaMOCTOSTEIBHO (hOPMYIMPOBATh 00001IEH S 1 BEIBO/IBI 110 PE3YJIbTATAM IIPOBEIEHHOIO
HaOII0EHNs, HCCIIeI0BaHMs, OLIEHHBATH JOCTOBEPHOCTD IOJIYHEHHBIX PE3yIbTATOB, BLIBOIOB H
060011IeHMIT;

— IIPOTrHO3HPOBATE BO3SMOKHOC Pa3sBUTHE POLECCH, a4 TAKKE BBIABHTI'AThH IPEATIONOMKCHHS O €TI0
PAa3sBHUTHH B HOBBIX YCIOBHAX.

PaboTa ¢ undopmanmneii:
— BBIABJIATE HEAOCTATOYHOCTH M M30BITOUHOCTE HH(OPMALHH, JIAHHEIX, HEOOXOAUMBIX [/ PELLEHHUS
3aJa4H;
— BLIOMpPaTh, AHATM3NPOBATD, CHCTEMATH3HPOBATEL M HHTEPIPETHPOBATh HH(OPMAIUIO Pa3IHIHBIX

BUIOB M (DOPM IPEACTABJIECHHS;

— BBIOMpaTH QOpMY TIpeACTaBICHU HH(OPMAIMK M IIITIOCTPHPOBATE PEINaeMBIC 3a1a9H CXEMAMH,
auarpaMMami, HHOH rpaukoil 1 ux KoMOUHaLHAMMY,

— OIIEHHBATH HAZEKHOCTb HH(OPMAIHH [0 KPHTEPHAM, [1PEITOKEHHBIM YIUTEICM HIIH
c(pOpMYJIMPOBAHHBIM CAMOCTOSATENLHO.

2) Vuusepcanvmvie KOMMYHUKAMUGHBIE OeliCmEua 00ecnevusaiom cQopmuposanHocms COYUAIbHbLX
HABbIKOE 00yUalouuxcs.

Oowenune:

—— BOCIIPHHMMATL K (bOpMyﬂlprOBEl'L'h CYZKIEHHA B COOTBETCTBHUH C YCIOBUAMH M HEIAMIL OGHLEHHH;
SACHO, TOYHO, 'PAMOTHO BBIPAKATL CBOKO TOUKY 3PCHHA B YCTHBIX M MMMCLEMEHHBIX TEKCTAX, [1daBaTh

NOsICHEHMs 110 X0AY pelucHMs 3a1aui, KOMMEHTHPOBATE HOHY‘iCIII'{hIﬁ PE3YNLTAT,

— B X0Jie 06CYKIeHHS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK1aeMOH TEMEI, POOJIEMbI, pEIIacMOn
3alla4y, BLICKA3BIBATE MCH, HAllEJeHHBIE Ha TOMCK PEIIEHH, COIIOCTABIIATE CBOM CYIKICHHA C
CYJKAEHHAMHU APYTHX YYACTHUKOB IHAIOra, 00HAPYKHBATEL PA3JIMYKME M CXOACTBO MO3HIHH; B

KOppeKTHOH (hopme GOopMYIHPOBATH PA3HOIIIACHS, CBOM BO3PAXKEHHU,

— MpEeAcCTaB/IATL Pe3yILTATEl PELUCHIS 3a/1atH, JKCIHEPHMEHTE, HCCIISNOBaHMA, TIPOCKTA,
CaMOCTOATEIBHO Bhlﬁl’lpﬂ'rb d)opmar BBICTYIIJICHMS C y‘léTUM 3ajia4 Mpe3eHTallii 1 ocobenHocTel
dYIHTOPHH.

CoTpyaHu4ecTBo:

- [MOHHMMAaThb 1 UCIIOJIL30BATh MPEUMYIIIECTBA I(OMEIH,-‘.'I,HOI‘:I " I‘IIl,‘.H'IBI/IHYE:lJIbl'lOi"I pa6oTr;.1 IIpH pCHICHHN

y‘ICGHT—JX MATEMaATHUYCCKMX 3ada"]

—— NPWHAMAT Te/Tb COBMECTHOM AesTeNbHOCTH, IIIAHUPOBaTh OPraHH3aLMi0 COBMECTHOH paboTHl,
pacrpenesiTh BUAbl paboT, J0roBapuBaThes, 00CyKAaTh MPOLECC K PE3yIbTaT paboter; 0606maTL
MHEHHS HECKOJIbKHX JII0JEN;

—— Y4acTBOBATb B IPYIIOBLIX (hopMax paboTs! (00CyKACHHA, 00MEH MHEHISIMH, MO3TOBEIE INTYPMBI H
ap.);
— BBIINOJHATE CBOH) HACTh 1.')36DTBI M I(OOpIIl*IHHpOBEl’I.'b CBOH ﬂCﬁCTBHH e ,prrHM}'l UIeHdAMH KOMaHIObIL,

— OILICHUBATEL Ka4geCTBO CBOCTO BKI4/1d B o0 mmi HPOJYKT M0 KPUTCPHAM, C(bOpM}/ﬂHpOBaIII-Ith

YUaCTHHKAMK B3aHM OJIEHCTBHSL.

3) Vuusepcanvroie pezynamuenvie Oeticmgus 00ecnequsan Gopmuposaniie CMolCi06blx YCmMaHoso0K U
HCUIHEHHBIX HABLIKOG AUYHOCITIY.



Camoopranu3anusi:

CAMOCTOSTENbHO COCTARISITH M1aH, ATOPUTM PelleHHs 3a1aun (MK eTo 4acTh), BEIOMPATh COCO0
peLeHns ¢ yuéToM HMMEIOLIMXCSl PECYPCOB 1 cOBCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATE 1
KOpPEKTHPOBATh BAPHAHTBI PEIIeHHIT ¢ y4ETOM HOBOH uH(pOpMaLIHH.

CaMOKOHTPOJb:

—— BIamerh crocofamMy caMOIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca i pe3ypTaTa peLleHMs
MATEMATHYECKOH 3a/1a9H;

— TIpEBMETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTB TIPH PELICHAN 3aa9H, BHOCHTE KOPPEKTHBLL B

nesTeIsHOCTE Ha OCHOBE HOBBIX 06CTOHTEHbCTB, HaHgHHBIX OLLUIGOK, BLIABIICHHEIX 'FPYﬂHOC'IBﬁ;

— OIEHHBATH COOTBETCTBHE PE3YIBTATA [ESITeALHOCTH TIOCTABICHHOH LEH U YCIOBHIM, 00BSICHATE
NPUYHHBI JIOCTHKEHHUS HIIM HEAOCTIDKEHNS 1IEJIH, HAXOIHTh oIMOKY, HaBaTh OLEHKY MpHOOpeT¢HHOMY
OIBITY.

NMPEAMETHBIE PE3YJbTATDI

Ocsoenne ydeGHoro Kypea «['eoMeTpus» Ha ypoBHE OCHOBHOTO 001ICTO 00pa3zoBaHms JOIDKHO
obecrieunBaTh A0CTIIKEHHE CIIEAYOLINX IPEAMETHBIX 00pa30BaTenbHbIX PE3YJIbTATOR!

— 3HaTh TPUrOHOMETpUYECKHe (DYHKIHHN OCTPBIX YTIOB, HAXOAUTE C MX [OMOILEIO PasIHIHEIC
3IIeMEHTEI IIPIMOYTOJILHOTO TPEYTONbHHUKA («pelICHHE PIMOYTOBHBIX TpeyroibHIKoBY). Haxomuts (¢

[OMOIIBIO0 KANBKY/IATOPA) UIMHBI 1 YIJIbl 1715 HETA0IMYHBIX 3HAUCHHH.

— Ilonp3oBarses (popmyﬂamn [NpPUBEACHMA M1 OCHOBHBIM TPUTOHOMETPHYCCKHM TOMKIASCTBOM IS

HaXO0XKICHMA COOTHOIICHHH MERIY TPUTOHOMETPHHYECKHUMH BeMHYMHaMH.

— Wcnonp30BaTh TEOPEMBI CHHYCOB H KOCHHYCORB AT HAXOMKICHHA pasIMIHBIX 3TIEMEHTOB

TPEYTOIBEHHUKA (((pBU_IEHHC TpCYTOHbHHI{DB»), MPUMEHATE UX TIPH perenuu TeOMCTPUYECKHX 3allaY.
— Bnajers noHATHAMHA HpﬂOﬁpﬂBOBElH‘HH 1010015, COOTBETCTBEHHBIX 2JIEMEHTOB o 100HBIX (IJHpr.

— Tlonb30BaThCS CBOICTBAMHE 10100 IPOU3BOJIBHBIX (QUIYpP, YMETH BEIYMCIIATE JUTHHBI M HAXO/IMTH
YIB! y oa00HEIX (uryp. [IpumensTs cBOHCTBA 1101001 B MPaKTHIECKHX 3a1a4dax.

— VYMeTh PHBOIMTE TIPHMEPEI OJOOHBIX (DUIYD B OKPY/KAIOMIEM MHPE.

— Tlonp30BaTHCS TEOpPEMaMH O TPOU3BEIEHHN OTPE3KOB XOPA, O MPOU3BEACHHH OTPE3KOB CEKYLLHX, O
KBaJPaTe KaCaTEIbHOM.

— TIonb30BaTLCS BEKTOPAMH, MOHHMATE HX TEOMETPUISCKHIL 1 (pM3ITIECKNE CMBICT, IPUMEHATE UX B

pEILICHHH reOMETPHUICCKHX 1 [bI'IBH‘IGCIU'IX zajad.
— HDHMCHETB CKaJIsIpHOE [IPOU3BEJICHHE BCKTOPOB I3 Hax O JIeHHs OIMH H YIJIOB.

— Tlonp30BaThLCS METOJOM KOOpANHAT Ha [1JIOCKOQCTH, IIPHMEHATE €10 B PEIICHNH TCOMETPHUYECKHX U

MPakTHYCCKHUX 3a4a4.

— BrnajieTs DOHATHAME MIPAaBUIBHOTO MHOIOYTOJIBHMKA, IITNHBL OKPYKHOCTH, JUTHHE] JIYVTH

OKPYKHOCTH ¥ pafHafHoOil MEpBI YIIIa, yMETh BRITHCILITE IIIOMIAk Kpyld 1 €ro JacTew.
—— [lpuMeHaTh MOMYUCHHbIE YMEHHUS B [IPAKTHUCCKNX 3aAadax.

— HaxomuTh ocH (TN LEHTPs1) CUMMETPUH DUTYD, IPIMEHATE IBIKEHHS II0CKOCTH B IIPOCTEHIIHX
caydasax.

i HI)HMGHSITB T10JIYUCHHBIC 3HAHMS Hd [IPaKTHKE — CTPOHTH MaTeMaTH4YeCKHMe MOOCTH 1A 3a1da4



]JCCU'IbI'iOfTI AU3HN U ITPOBOINTL COOTBETCTBYIOUIHE BLIYUMCIEHHA C MTPHMCHEHHCM IIO,H,OGHH "

TPUTOHOMETPUUECKHX (ByHKIMHA (I10B3YsICh, TIE HEe00X0AMMO, KAIBKYJISATOPOM).
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| Beero | KOHTPOJIBHBIE | IPAKTHUECKHC
|F ‘ ‘ padoThl | padoThl | ‘| ‘
- - e T T
| |. |IloBTOpenue Kypca ‘ I ‘ ‘ ‘02‘09.2022 l‘ VerHBIH 0NPOC;
| lreomemm 8 kmacca | |I |I | |
\? [TpeobpaszoBanue nMoaoows. | 1 | |‘ |‘ 06.09.2022 ‘ YCTHBIN OMPOC;,
‘ CpoiicTea mpeobpasoBaHusl ‘ ‘ ‘ I‘ ‘
‘» nojo0ust. L L i | ‘
‘ 3. |Tlogobue duryp. 1_11)113”'11\ ‘ 1 ‘ ‘ ‘ 09.09.2022 ‘ IT1cEMEHHBIN |
‘ M0/1001s TPEYTOMBHUKOB MO ‘ ‘ “ ‘ ‘ KOHTPOJTb; ‘
ABYM YIJIaM. | | | J
N . S~ S |
4. |Tlpusznak HO,EIOGI/IH ‘ 1 T ‘ ‘ 13.09.2022 | TTucbMEHHBI ‘
TPEeyroJbHHKOB [0 ABYM | ‘ ‘ ‘ KOHTPOJIb; ‘

‘ yriaam. ‘ ‘

=

“5— H;;sHalc moa00us ‘ ‘ 16.09.2022 ‘VC'I_'HBIH 0I1poc;
‘ TPEYTOJILHHKOB 110 JBYM ‘ ‘ ‘ ‘

‘ CTOPOHAM H YIIIy MEXKY ‘ | | |

L HUMH. | ‘ ‘I ‘ \ |

6. TIpu3nak mopooms ‘ 1 ‘ || | 20.09.2022 || CaMOoOLEeHKa C \

‘ TpeyroJIbHIKOB 110 TPEM ‘ ‘ ‘ | MCTIOTB30BAHUEM ‘

‘ CTOPOHAM. ‘ | ‘ «O1eHOYHOTO ‘

‘ ‘ L ‘ ‘ JIcTay, ‘

"i{’. Pemrenme 3agad Ha TpH F ‘ ‘ 23.09.2022 ‘ TI¥icEMEHHBIH
MpH3H. MO100Ms TPeYr-KOB. ‘ | ‘ KOHTPOJIb;

| |

| ‘ 27.09.2022 | VeTHBIH OMPOC;

’? ‘ TToobue nMpamMoyroJbHbIX !

‘7 TPeyrobHIKOB. ‘ | l ‘
‘ 9. | Peluenue 3agad 1o TeMe | | | _"— | 30.09.2022 | TIncbMEHHBIA
«ITomobue puryp» | | KOHTPOIIb;
_,j/
’|_1(J. KontponpHas pabora Nelno | 1 |1 | 04.10.2022 | KouTtponbHas |
‘ reme«Ilonobue | | | pabora; '
| TpeyroabHUKOBHY. | | | _|’ 1
’Tl. AHAIH3 KOHTPOILHOM 1_1 —'_ | 1 07.10. 702’) |ﬂpa1< ruuecKasn |
| | |
paloThI ‘ ‘

‘ 12. | Yrie1, BIMCAHHBIE B 1 |

‘. OKPYKHOCTB. | | | ‘ |
13. | Yrabl, BIIMCAHHDBIC B ] ﬁ 714,10.2022 VCTHEIM 01IPOC; |
. OKPYKHOCTb. i L ‘ ‘ ‘




14.

BITHCAHHBIX M ONMCAHHBIX
OKPY)KHOCTEH IIpaBUIILHBIX

MHOI'OYT'OJIBbHHKORB.

ITponopiHoHaTBHOCTE 18.10.2022 | CamooreHka ¢

OTPE3KOB XOPI M CEKYIIHX. UCTIOJIB30BaHNUEM
«O1eH0YHOTO
nrcTan;

15. | Pemenne 3agay. 21.10.2022 | ITucemeHHBIA

KOHTPOJIb;

16. | KonTponbhas padora Ne2mo 25.10.2022 | KonrpossHas

| TeMe« Y TIBI, BIIMCAHHEIE B pabora;
OKPYIKHOCTBY.

17. | AHanu3 KOHTPONLHOH 08.11.2022 | IIpakTHyeckasn
paboTE! paborta;

18. | Teopema KOCHHYCOB. 11.11.2022 | YeTHEIi onpoc;

19. | Teopema KocHHYCOB. 15.11.2022 | [TucsMeHHBIH

KOHTPOIIE;
20. | Teopema cHHYCOB. 18.11.2022 | Yerneiii onpoc;
21. | Teopema cCHHYCOB. 22.11.2022 | IIncbMeHHBIA
KOHTPOJIb;

22. | CooTHOIIEHUE MEKTY 25.11.2022 | CaMmooLgHKa C
YIrJlaMH W HPOTHBOJICKALIMMH UCTIONBE30BAHHEM
CTOPOHAMH TPEYTOJAbHUKA. «O1eHOUHOTO

TACTan;

23. | Pewenue TpeyroabHHKOB., 29.11.2022 | YcrHblii onpoc;

24. | Pemienne TpeyrombLHUKOB. 02.12.2022 | YcTHBIN 011POC;

25. | Pelenue TpeyroyibHUKOB. 06.12.2022 | TecTHpOBaHHUE;

26. | Kontponsnas pabora Ne3ro 09.12.2022 | KonrponbHas
TeMme«Pewrenne pabora;
TPEYTOIILHHKOBY.

27. | AHaJM3 KOHTPOJILHOMN 13.12.2022 | IlpakTuyeckas
paboTel pabora;

| 28. | Jlomanasi. 16.12.2022 | YcTHelii onpoc;

29. | BeyK/ble MHOTOYTOJILHUKH, 20.12.2022 | YcrHBIH onpoc;

30. | IlpaBunbHBIC 23.12.2022 | YcrHblii onpoc;
MHOT'OYTOIIBHHKH.

31. | @opmynsl jUls pajiilycoB 27.12.2022 | YcTHBIH onpoc;




teme«Tnomany Guryp».

32. | @opMymBl UL pajHyCoB 30.12.2022 | CamooLIeHKa C
BITMCAHHBIX M OITMCAHHBIX HCTIOIB30BaHNEM
OKPYKHOCTEH MpaBH/lbHbIX «OneHoYHOTO
MHOTOYTOJIbHUKOB. TUCTaR;

33. | [TocrpoeHue HEKOTOPLIX 10.01.2023 | YerHbli onpoc;
[IPaBUIBLHEIX
MHOTOYTOIBHIKOB, [Tonobue
TIPaBUJIBHBIX BBIMYKIIBIX
MHOTOYTOJILHUKOB

34. | lnnHa OKpYKHOCTH. 13.01.2023 | YerHslii ompoc,

35. | AnuHa OKpYKHOCTH. 17.01.2023 | TTnceMeHHBIIH

KOHTpOJIB;
36. | Pagmannas mepa yria. 20.01.2023 | YcrHBIi onpoc;
37. | Pewenue 3aga4 m.113-120 24.01.2023 | [TnceMeHHBIH
KOHTPOJIB;

38. | Koutpomsnas pabora Nedrio 27.01.2023 | KonTponbHas
TeMe«MHOTOYTOBHUKHY. pabora;

39. | AHanu3 KOHTPOJILHOU 31.01.2023 | [IpakTHyeckas
paboTel pabora;

40. |llonsTre nnomann. [nomans 03.02.2023 | YcTHBIH 0O11POC;
NPSMOYTOIBHHKA.

41. |Tlnowans napaineaorpaMma. 07.02.2023 | YcTHBINA 00poc;

42. | Tlnowans napasienorpaMma, 10.02.2023 | TTucbMEHHBIN

KOHTPOJIb;

43, | Tlnomaap TpeyroJbHHKA. 14.02.2023 | CamooLEHKa C
®opmyna ['epona st MCII0NL30BAHUEM
[IOIAAN TPEYTOJIbHUKA. «O11€HOYHOTO

JHCTay,

44. | Tlnowaab TpeyroibHHKA. 17.02.2023 | [TuchMeHHBIN
@opmyna ['epona s KOHTPOJIb;
IO N TPEYTONbHUKA.

45. | IImomane Tpaneuuu. 21.02.2023 | YcTHBIH OMPOC;

46. |Ilnomans Tpalelnn. 24.02.2023 | CamOOIIEHKA C

HCIIONB30BAHUEM
«O1eHOYHOT O
aMcTay;
[ . E
47. | KonrponpHas paborta Ne5mo 28.02.2023 | KonTtponpHasn

pabota;




I
03.03.2023

[leprieHAUKYIAPHOCTD
‘ NPAMBIX H ILIOCKOCTEH B

IIPOCTPAHCTBE

TJIOCKOCTEN B TIpOCTpaHCTBE.

48. | AHanu3 KOHTPOILHON [IpakTnueckas
paboTsl pabora;

49. | opmysl pagnycoB 07.03.2023 | CamoougHKa ¢
BIIMCAHHOW W OTTMCAHHON WCITOJIE30BaHUEM
OKPYIKHOCTH TPEYTOIbHHIKA. «O1eHo4HOI0

JTHCTAN;

50. | Dopmyiibl paznycos 10.03.2023 | [TucsMeHHBIH
BIIMCaHHOM M OINHCAHHON KOHTPOJIb;
OKPY)KHOCTH TPEYTOJIbHHUKA.

51. | ITnomwamm noaodbusx Guryp 14.03.2023 | CamoolieHKa ¢

HCII0Ib30BAHHEM
«OUeHOoYHOTO
aucTay;
52. | IInomans kpyra. 17.03.2023 | CamooueHKa ¢
HCTIONBE30BaHUEM
«O1eHOYHOTO
JHCTaY,

53. |Inowane Kpyra. 21.03.2023 | ITncpbMeHHbIH
KOHTPOJIb;

54. | KonTponsHas pabora Neb 110 04.04.2023 | KonTponeHas
teme«IInomann Guryp». pabora;

55. | AHanHu3 KOHTPOJILHOM 07.04.2023 | TIpaxTHucckas
paboTEI pabora;

56. | AKCHOMBI CTEPEOMETPHH 11.04.2023 | YcTHBIH 01IPOC;

57. | [lapaiiensHOCTE TPSMBIX 1 14.04.2023 | Camoouenka ¢
TJIOCKOCTEH B MPOCTPAHCTBE. HCTI0JIb30BaHHEM
[leprieH MKy PHOCTD «O1eHOYHOTO
IPSAMBIX 1 TUIOCKOCTEN B TUCTAR,;
IPOCTPAHCTRE

58. | IlapaynenpHOCTh IPAMBIX U 18.04.2023 | Y cTHEIH 0IPOC;
IJIOCKOCTEH B MPOCTPAHCTBE.

[TeprieHANKYIAPHOCTH
MPSIMBIX M TIOCKOCTEH B
TIPOCTPAHCTRE
59. | [TapannenbHOCTE NPSIMbIX U 21.04.2023 | Camoo1EHKA C

HCITONMB30BAHHEM

«O1IeHOYHOTO

| THCTAY;




I
60. ‘ MeuororpanHuky. Tesa

|
25.04.2023

==
CamMoOlIeHKa ¢

| BpaeHusT | | MCTIOH30BAHHEM
‘ ‘ «O1eHo4YHOTO
‘ JTHCTAY;
61. | MuororpanHuku. Tena 1 28.04.2023 | IInceMeHHBIH
‘ | BpaIICHUA | KOHTPOJ1b;
I ] | —
62. | MuororpanHuku. Temna 1 05.05.2023 | YcTHBIH 01poc; |
BparLeHHsI
63. |IIpu3naxu moo0Hs 1 12.05.2023 | Yectueiit ompoc,
TpeyroibHIKoB. IJosTOpenue.
64. | [loropenue . Pewenue | 16.05.2023 | ITuceMEHHBIA
TPEYTroJIbHIKOB. KOHTPOIb;
65. |IloBTOpCHHE. ] 19.05.2023 | IInceMeHHBIH
MHOTrOyroJAEHHKH. KOHTPOIIb;
66. | ITopropenue. ITnowmamu 1 23.05.2023 | Camoo0IleHKE C
MPOCTBIX (PUTYP. UCTIONB30BaHUEM
«O1eHOYHOIO
JTUCTAY;
67. | MTorosoe TeCTHPOBAHHC 1 26.05.2023 | TecTupoBaHme;
68. |9Jl€3MEHTLI CTEPEOMETPHH. ] 27.05.2023 | YeTHBIA 01IPOC;
OBILEE KOJIMYECTBO YACOB | 638 6
[10 [TPOI'PAMME | J




VUEBHO-METOJINYECKOE OBECHHEYEHUE OBPA30BATEJBHOI'O ITPOIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBL JLIA YYEHUKA

[Toropenos A.B.,I'eomerpus, 7-9 Kiacc, AxuponepHoe oouiecTso "M3naTenscTBo "TIpocsenieHue";
BpenuTe CBOW BapHanT:

METOJIUYECKNE MATEPHUAJIBL JJIs1 YUYUTEJISA
Epuiosa A.I1., onoGopossko B.B., Epuiosa A.C. CaMmoCcTOATeNbHbIE I KOHTPOJbHBIE PaboThI 10 anredpe u

reomeTpun st 9 Kknacca. — 7-e W3, HCnp. M 10T — M.: Mnekca, — 2007, — 192c¢.

[eomerpus. [X knacc: [ToypouHbie Mi1aHbl (110 yueGuuky A. B. IToropenosa) ABT.-COCT. T.M.Kynoposa. —
Bosrorpaa: Yuurens, 2003. —79 c.

[Toropenos A.B. T'eomeTprs 7-9. — M.: ITpoceewtenne, 2008,

[Tporpammel 00me00pa3oBaTeIbHbIX yupexaenuit. ['eomerpus. 7-9 knaccwl./ coct. T.A. bypmuctopsa. —
M.IIpocseuenne, 2010,
IUAOPOBBIE OGPA30BATEJ/ILHbIE PECYPCHI 1 PECYPCHI CETH MHTEPHET

Caitt MunmcTepcTea 0bpasoBanus u Hayku Po: [DIeKxTpOHHBIH HOKYMEHT]. PeXuM HOCTYTA:
http://mon.gov.ru



MATEPHAJIBHO-TEXHH‘IECKOE OBECINEYEHHE OBPA3OBATEJIBHOTO IMPOLLECCA

VYEBHOE OBOPY/IOBAHUE

Jlocka , MeJI, 4ePTEKHBIC HHCTPYMCHTBI - YTOIBHIK ,JIMHCHKA, LUpPKY /b, TPAHCTIOPTHP.

OBOPYJOBAHUME JUIs1 [MPOBEAEHMA J IABOPATOPHBIX U MMPAKTHYECKHX PABOT



