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MecTo IMCHUIUVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl
Jucunmmna «lnddepeHnnansias reoMeTpusi ¢ 3JIEMEHTaMH METOAO0B H300paskeHHI»
OTHOCHUTCS K JIUCUUIUIMHAM YacTd, GOpMUPYEMON ydacTHUKaMU 00pa30oBaTeNbHbIX OTHOIICHUN
brmoka 1. Jlucuummuasl (Momynu) Monayns CHENHANBHBIX pPa3JesioB IMPEIMETHON o0nacTu
y4eOHOro IUJIaHa OCHOBHOM MpodeccruoHaTbHON 00pa3oBaTeNbHOM MPOrpamMMbl BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakamaBpuata 10 HampaBieHuto noaroroBku 44.03.05
[Tenarornyeckoe oopazoBanue (¢ AByMs MpOoGUISIMUA TIOATOTOBKH ), HAIPABIECHHOCTH (ITPOQHIIb)
o0pa3oBaTenbHON IporpaMMbl «MaremaTuka. JKOHOMUKa», OUHOU (OPMBI O0YUECHHUS.
JucuuniuHa omnupaeTcs Ha pe3ysibTaThl 00yudeHHs, COPMUPOBAHHBIE B paMKax psjia
JUCHUIUIMH Y4eOHOTO IUIaHa, HW3YYEHHBIX OOYYaroIMMHUCS B TPEABIIYIIUX CEeMecTpax:
['eomeTpusi, MaremaTuueckuii aHaJIu3.
Pe3ynbTaThl M3ydeHHS MUCHUIUIMHBI SBISIOTCS OCHOBOH IS M3y4YeHUS TUCIHILIAH H

npoxoxaeHus — npaktuk: Ilemarormyeckass — mpakthuka ~1mo  MaremaTtuke,  HayuHo-
uccienoBarenabckas padora,
1. Ilepeyenb MUIAHHUPYEMBIX PpPe3yJbTaTOB o00y4deHusi (00pa3oBaTeIbLHbBIX

pe3yJIbTAaTOB) MO AUCHUIIHHE

Leabo ocBOeHUS ITUCIHUILIUHBI SBISETCS OOy4YeHHE CTYIEHTOB MPUMEHEHHIO METOOB
MaTEeMATHYECKOTO aHallM3a JUIsl MCCICIOBAHUS T€OMETPUYCCKUX CBOWCTB JIMHHNA W (uryp B
MIPOCTPAHCTBE, a TAKXKE MPHUIIOKEHUIO STUX METOJIOB JJIsl PELICHUS MPUKIAIHBIX 3a/1a4;

3ajaveil OCBOSHHsI TUCHUIUIMHBI SBISETCS COACHCTBUE (PyHAaMEHTaIU3au 00pa3oBaHuUs
U Pa3BUTHI0 MATEeMAaTUYECKOTO MBIIUICHUS; Kypc MPHU3BAaH PACIIMPHUTH KPYro3op U pa3BUTh
MaTEMaTUYECKYIO KYJbTYpY, BKIIOUYAIOIIYIO0 B c€0sl YETKOE MPEJCTABIECHUE O POJIM TEOMETPUH B
COBPEMEHHOM MaTeMaTHKe, €€ CBSI3U C IPYTUMH MaTeMaTUYeCKUMU TUCIUTUTMHAMU.

B pesynbrare ocBoeHMsI mporpammbl OakajgaBpuara OOydaroIIMHCs JIOJKEH OBJIAJIETh
CIEIYIOIUMU pe3yibTaTaMyd OOYyYeHHs] MO JAUCHUIUIMHE «DJIEMEHThl KOMIIBIOTEPHOU U
nuddepeHIMaTBEHON TeoMeTpun» (B TAOJIMIIE TPEJCTABICHO COOTHECEHUE 00pa30BaTEIbHBIX
pe3yJIbTaTOB 00YUCHHS TI0 TUCIUIUINHE C MHAUKATOPAMHU JOCTHIKCHUS KOMIICTECHIINN):

Komnerenuus u
VHJIUKATOPHI €€

OO6pa3zoBaTenbHbIC PE3YIbTAThI TUCIUTLIAHBI
(aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
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IMK-1
Cnooco0eH ocBauBarh
W UCITOJIb30BaTh

OP-3 3Haer ponb u
MECTO JUCIHUILINHBI B
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TEOpPETUYECKHE HAYYHOTO 3HAHUS; COJIepXKaHUSA IJIS €TO
3HAHUA U OP-4 3xaer peanu3anuu B
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(uccnegoBaTEIbCKOM,
MPOEKTHOM,
TpyIIoBOH U JIp.)

2. O0beM JUCHUILIMHBI B

3aY€THBIX

CAMHHUIIAX

C

YKazaHuem

KoJIn4eCcTBa

aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HAa KOHTAKTHYI0 padory oOydamoluxcs ¢
npenojaaBarejieM (M0 BHIAM Y4eOHBIX 3aHATHI) W HA CAMOCTOSITEILHYI0 PadoTy
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3. Conep:xxanue THCHHUIUIUHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jejaM) ¢ YKa3aHHEM
OTBeIECHHOT0 HA HUX KOJMYeCTBA aKA/IeMHYeCKHX YACOB U BUJ0B YU4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUYECMEA AKAOEMUYECKUX UACO8 U

6UO006 yUEeOHBIX 3AHAMUIL

KonnuecTBo yacos no ¢popmam
OpraHu3alu 00y4eHus
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[ToHsTHE TIIAAKON TMHUT
A 2 4 8
[ToHsTHE TITAKOI TOBEPXHOCTH 3 5 8
[ToHsATHE BHYTpEHHEW T€OMETPHH ITOBEPXHOCTH 3 5 8
DJIeMEHTHI TOMOJIOTHH 4 6 9




GeoGebra kak MHOTO(YHKIIMOHATIbHAS 9 5
MaTeMaTHYECKas IIporpaMMa.

[TocTpoeHne reoMeTpuYecKux 0ObEKTOB. 4 8

Bcero nmo xucuuninHe: 18 - 30 33

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIUHbL

Kparkoe cogepkanue Kypca

TIOHATUE T'JTAIKOU JIMHUM.

HenpepsiBHOCTh U muddepeHpyeMocts BeKTop— GyHkuuu. Pasznoxenue B psag Teitnopa.
[Tpou3BoHas BEKTOP — (PyHKIIUM TOCTOSIHHOM JUINHBIL.

[TonsiTrie TUHWH, TTIAJKWE JIMHUAW. J{TMHA TyTH KaKk OCOOBIN apaMeTp KPHBOK.

ConpoBoxaaronuii  TpexrpanHuk kpuBod. Dopmynsl @Ppene. KacarenbHas mnpsimas u
HOpMaJlbHasl IUIOCKOCTh KpuBOMl. Compukacaromasicss IIockocTb. HaTypanbHble ypaBHEHUs
kpuBoil. KpuBu3Ha u kpyueHue.

TIOHATUE T'JIAJIKOM [TOBEPXHOCTH.

[TonsiTue moBepXHOCTH. [JMajgkue MOBEPXHOCTH, MX NapaMeTpu3alus C IOMOIIBIO BEKTOP-
¢yuxun. KacarenpHas miockocTs 1 HopMmauib. [lepBast kBagpaTtnyHas popMa NOBEPXHOCTHU U €€
IIPUJIOKEHUS.

KpuBu3Ha KpuBOW Ha MOBEPXHOCTH. BTOpas kBagpaTwuHas (opMa MOBEpXHOCTH. | 1aBHBIE
KpuBH3HBL. [lonHast U cpeHsAs KpUBU3HBI NOBEPXHOCTH. [10BEPXHOCTH MOCTOSHHOM KPUBHU3HBI.

IIOHATUE BHYTPEHHEN TEOMETPHM ITOBEPXHOCTH.

[Ipenmer BHyTpeHHEH reomeTpuu noBepxHocTu. Teopema ['aycca. Ilonarue o0 usrnbanuu
IIOBEpPXHOCTU. l'eome3nueckas KpuBu3HAa KpuBoHM. ['eomesmueckne nuHuu. Teopema [aycca-
bonne. Jleext reope3nyeckoro tpeyroapHuka. Peanuszanus B Manom reomerpun JlobaueBckoro
Ha MIOBEPXHOCTH MOCTOSIHHON OTPULIATEIbHOW KPUBU3HBI.

OJIEMEHTEHI TOIIOJIOI'NN

Tononoruueckue NPOCTPAHCTBA OIpeAeTIeHHe, MpuMepbl. BHyTpeHHUe, BHEIIHUE U
TPaHUYHBIE TOYKH, TPAHUIBl MHOKECTBA. 3aMKHYTbIE MHOKECTBa TOIOJNOIHs, HHIYLHUpYyEMas
MeTpukoi. OTAETUMOCTD, CBI3aHHOCTh, KOMITAKTHOCTD.

HenpepsbiBHble 0TOOpakeHus U Ux cBoiicTBa I'omomopdusm. [Ipenmer Tononoruu.

Tononornueckue MHOrooodpasus. OgHOMEpHBIE U JABYMepHble MHOrooOpasus. [lonstue o
KJIETOYHOM Pa3JIOKEHUU U 1ilfiepoBa XapaKTePUCTHKA IBYMEPHOIO MHOT000pa3Hsl.

OpueHTUpyeMble M HEOPUEHTUPYEMBbIE JByMepHble MHOrooOpasus. Tomosornuyeckue
cBoiicTBa nucta MeOuyca 1 MPOEKTUBHON TIOCKOCTH.

Teopema Oiinepa aas8 MHOIOTPAHHUKOB. TONOJOTMYECKM U METPUYECKH IpaBUIIbHbBIE
MHOTOTpaHHMKH. J[0Ka3aTenbCTBO CyIECTBOBAHMS IISITH TUIIOB NPABUJIBHBIX MHOTOIPAaHHUKOB.
GEOGEBRA KAK MHOI'O®YHKIIMOHAJIbBHAAA MATEMATUYECKASA ITPOTPAMMA.

O0630p mporpamMmmHoro obOecrneueHusi. Kparkas xapakTepucTuka U 0030p BO3MOXKHOCTEH
GeoGebra. Untepdetic mporpamMmel. YTpaBiieHHE BHIOBHIMU OKHAMH.

I[TOCTPOEHUME 'EOMETPUYECKUX OB BEKTOB.

Co3naHne IUIOCKOCTHBIX F€OMETPUYECKHX OOBEKTOB, 100aBiIeHHE MU300pPAKEHUH B IIIOCKOCTh
yepTexa. Mcnonp30BaHne nporpaMMsl IPY PEIIEHUHN 3a/1a4 IIKOJIBHOIO Kypca MaTEMAaTHKH.

IlepeyeHb y4eOHO-METOAMYECKOI0 o0OecnedYeHUs1 IJA CaMOCTOATENbHOW PadoThI
00y4YaAOIIUXCS 10 TUCHHILINHE




CamocrosiTenbHas paboTa CTyJACHTOB SIBIISIETCS 0CO00M opMOi opraHU3alMK Y4eOHOTO
mpolecca, TMPEACTaBIsIOMmAs Cco0OM  IUIAHMPYEMyIo, II03HABaTENbHO, OPraHU3alMOHHO |
METOJIMYECKH HAINpPAaBISIEMYI0 JESTEIbHOCTh CTYJICHTOB, OPUCHTUPOBAHHYIO Ha JIOCTH)KCHHUE
KOHKPETHOTO  pe3yibTara, OCYHIECTBIIEMYyI0 0€3 MpsAMOW TOMOIIM  MPErojaBaTelis.
CamocrosiTenbpHas padoTa CTYJICHTOB SIBJISIETCS COCTABHOM 4acThlo yuyeOHOH pabOThI U MMEeT
LENIBI0 3aKpeIyICHUE W YriIyOJeHHue MOyYeHHBIX 3HaHUI W HaBBIKOB, TIOMCK M MPUOOpETEHHE
HOBBIX 3HaHUI1, & TAK)KE BHIMIOJIHEHUE YUCOHBIX 3a/JaHHiA, TOJrOTOBKY K TPEACTOSIINM 3aHATHIM
u 9k3ameHy. OHa TmpexycMaTpuBaeT, Kak IpaBWiIo, pa3paboTKy pedepaToB, HaIMCaHHUE
JIOKJIAJIOB, BBIIIOJIHEHHE TBOPYECKUX, WHAWBHUIYAIBHBIX 3allaHUi B COOTBETCTBUH C y4eOHOM
IpOTpaMMOil (TeMaTHYECKUM IIJIAHOM M3yYeHUs JUCLUUIUIMHBI). Tema Al TaKoro BBICTYIUICHUS
MOKET OBITh TPEJIOKEHA IMpernojaBaTesieM WU H30paHa caMHUM CTYJIEHTOM, HO MarepHai
BBICTYIVICHUSI HE JOJDKEH IyOnIMpoBaTh JIGKIMOHHBIA Martepuai. PedepaTtuBHbI MaTepuan
CIIY)KUT JIOTIOJTHUTEIBHOW WH(pOpManuen ans paOboThl Ha MPaKTHYECKUX 3aHATHIX. OCHOBHAS
IeJIb JAHHOTO BHa pabOTHI COCTOUT B 00YYEHUH CTYJCHTOB METO/IaM CAMOCTOSTEIbHON paOdOThI
C y4eOHbIM MaTepuasioM. JIJIsi TIOJHOTHI YCBOSHHUSI TEM, BBIHECCHHBIX B MPAKTHYCCKUE 3aHSTHUS,
Tpebyercsi pabora ¢ mepBoucTouHMKamMu. Kypc mpemycMmarpuBaeT caMOCTOATENbHYIO padoTy
CTYZICHTOB CO CIICIMAIBHOW JUTeparypoil. Cieqyer OTMETUTh, YTO CaMOCTOsTENbHAs paboTa
CTYACHTOB PE3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHICTCS CUCTEMAaTHYECKHU, IUTAHOMEPHO
U IIeJICHAIIPABIICHHO.

3amaHus UL CaMOCTOSITENbHOM ~ pabOTBl  NPEAYCMATPUBAIOT — HCIIOJIb30BAaHHE
HEOOXOJIMMBIX TEPMHUHOB W TMOHATHH 1O mpolOiiemaruke Kypca. OHHU HAlCTMBAIOT Ha
NPaKTUYECKYI0 padoTy MO NMPUMEHEHHIO M3y4aeMOTo Marepuaia, MOUCK OHOIrorpagpuueckoro
MaTepHalia u AJIEKTPOHHBIX HCTOYHUKOB MH(OpMAIINH, WILTOCTPATHBHBIX MaTepHalioB. 3aJaHHs
0 CaMOCTOSITETIbHOH paboTe HarTcs IO TeMaM, KOTOpble TPeOYIOT JIOTOJIHUTEIBHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAabOTHI CTYACHTOB IO JHCUUIUIMHE BKIIIOYAET
ayJIUTOPHYIO M BHEAYTUTOPHYIO CAMOCTOSITEIILHYIO Pa0OTy CTYJICHTOB B TCUCHUE CEMECTpa.

AynuTOpHAas cCaMOCTOATENbHAs paboTa OCYIIECTBISETCS B (HOpME BBHIITOTHEHHS TECTOBBIX
3aJ]aHUl, Keic-3aa4, MHChMEHHBIX IPOBEPOYHBIX pPadOT IO JUCHUILIUHE. AyIUTOpHAS
camocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWc-3a7ad IO pasjeam
JTCIIATUTAHBI.

BreaymuTtopHas camocTosiTenbHas paboTa ocymecTBisercs B popmax:
- MOJITOTOBKH K YCTHBIM JIOKJIa/iaM (MUHU-BBICTYIUICHUSIM);
- MIOJTOTOBKA K 3aIuTe pedepara.

IIpumep KOHTPOJILHOI padoOTHI.

BbluncnuTh KpUBU3HY JIMHUU B Hayalle KOOPAUHAT.

Jloka3aTh 4TO JIMHUA Y: IUIOCKAas U HANTH IJIOCKOCTh, B KOTOPOW OHA JIEIKUT.
CocTaBUTh HaTypaJbHOE YpPaBHEHUE KPUBOI : a<t<.

Haiitn nnuHy nyru KpuBOH v: u = av? 3aKII0YEHHON Mexay Toukamu  A(u=0, v=0)
u B(u= 2a, v=2) noBepxHocTH

®:x= (cosv+sinv),y=(cosv-sinv),z=av

5. BbraucauTh BTOPYIO KBaApaTUUHYIO hopMmy

A) chepsl b) nununapa

NS

IIpuMepHBIH BAPHAHT CAMOCTOSATEIbHOH PadoThI

I[aHa IOBCPXHOCTH

HaiiTi xacaTtenpHy!0 MJIOCKOCTh U HOpMaJb K IOBEPXHOCTH B Touke (U = v = 0)
Beruncnute @1 1 ¢2 B IpON3BOIBHON TOUKE OBEPXHOCTH.



HaiiTi opToronanbHble TPAa€KTOPUU K KOOPIUHATHBIM JIMHUSIM.
Brrunciants HOpManbHYIO0 KPUBU3HY KOOPAMHATHBIX JTMHUH.
BbIUuciinTs HOpManbHYIO KpUBH3HY JTUHHHK V: 4 + v - 8 =0 B Touke (u=0, v=2)

Bonpocwt ona camocmoamenvno2o uzyuenusn 00yuaromumuca (memvl MUHU-6bICIYNIACHUIL)
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Hcropust pazsutus muddepeHaibHoi TeOMETPUH, €€ MECTO B COBPEMEHHOW MaTeMaTHKE U
ee MPHIOKEHHSIX.

OCHOBHBIC U/IeH 1 HAIIPABJICHUS COBPEMEHHOI reOMETpHUH.

O cBs13u nuddepeHnanTb-HON TeOMETPUHN C IPYTUMH pa3esiaMi MaTeMaTUKU U
uH(popMaTHKH

Hcropus pa3BUTHSA TOMOJIOTHH, €€ MECTO B COBPEMEHHOW MaTeMaTHKE U €€ MPUIIOKEHUSX.
OCHOBHBIC U/IeH 1 HAIIPABJICHUS COBPEMEHHOI reOMETpHUH.

Temamuxka pegpepamos
JliHa AyTH Kak 0COOBIN apaMeTp KPUBOM.
ConpoBoxaimuii TpexrpaHHuk kpuBoil. @opmyiel Opene.
HarypasibHble ypaBHEHUS KPUBOM.
KpuBusHna u kpyueHue.
1xB. popma noBepxHocTH. [Ipuinoxenus.
2 kBagparuuHas ¢popma. [lpunoxenus.
I';1aBHBIE HallpaBiIeHUs HA TOBEPXHOCTH, TJIABHBIE KPUBU3HBI.
[Tonnas u cpenHsas KpUBU3HBI TOBEPXHOCTH.
BHyTpeHHsIs reoMeTpus TOBEPXHOCTH.

. 'eone3nueckas KpuBU3HA KPUBOM HA IIOBEPXHOCTH. 1'eoe3nyecKkue JIMHUN.

. IIoBEpXHOCTH OCTOSIHHOM I'ayCCOBOM KPUBU3HBI.

. Tormonornyeckoe NpoCTpaHCTBO.

. Tononoruueckue MHOr00Opas3us. [IoHsATHE O KIETOUYHOM PA3JIOKEHUU.

. DliflepoBa XapakTepUCTUKA ABYMEPHOTO0 MHOTooOpasus. OpueHTHpyeMble MHOT000paswsl.

Tononoruueckue cBoiicTBa Mecta MéEOuyca. [loHsiTue o Kiaccu(UKaMU KOMITAKTHBIX
JIBYMEPHBIX MHOT000pa3Hid.

Jna camocmosamenvhoii n0020mosKu K RPAKmMuKe peKOMeHOYemcsa UCnOIb308AMmy y4eOHo-
MemoouuecKue Mamepuaibl:

4.

1. T'pummna C.A., KysmunoBa A.H., Kypenesa T.H., UepeBarenko O.U. ['eomerpus:
yuebHo-MeTondeckoe nocooue. Yacte 3. — Yapsnosck: Yal'IlV, 2017. - 112 c..

2. Kypenepa T.H. Meronudeckne yka3anus U KOHTposibHas padoTa Ne 3 o teme «MeTo bl
n3o0paxxenuii. [lpoextuBHas reomerpus». [ CTYyA€HTOB — 320YHUKOB 3 Kypca (U3UKO-
MaTeMaTH4ecKoro ¢gakynbrera .- YiabsiHoBcK, 2004. (bubnuoreka Yul'IIV).

le/IMele)Ie OLCHOYHBIC MAaTEpHaAJdbl /A IPOBCACHUA TEKYLIEr0 KOHTPOJIsA
ycneBaeMoCTH U l'lpOMG)KyTO'-IHOfI aTTeCTallMu oﬁyqammnxcsi o JUCHUIIJIMHE

Opranuszanys ¥ NpoBe/ieHNe ATTeCTALMM CTYAeHTa
®I'OC BO opueHTHUpOBaHbBl MPEUMYLIECTBEHHO HE Ha COOOLIeHHE O0ydYaromemycs

KOMIIJICKCA TCOPECTUUYCCKHUX 3HaHI/II>'I, HO Ha BBIpa60TKy y 6a1<aJ1aBpa KOMHCTCHLII/If/’I —
JUHaAMHUYCCKOI'O Ha6opa 3HaHI/II>'I, YMCHHﬁ, HABBIKOB U JIMYHOCTHBIX Ka4€CTB, KOTOPBIC ITO3BOJIAT



BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa U YCHEIIHO HPO(eCCHOHAIBHO
peann30BbIBATHCA.

B npouecce oneHku 6akanaBpoB HEOOXOAMMO UCIOJIB3YIOTCS KaK TPAJULIMOHHbIE, TaK U
MHHOBAIlMOHHBIC THUIBI, BUABI U (GOpPMBI KOHTPOJSA. IIpM 3TOM MOCTENEHHO TPaJWIIMOHHBIC
CPEICTBAa COBEPUICHCTBYIOTCS B pYyCJI€ KOMIIETEHTHOCTHOTO IIOAXOJa, a HWHHOBALMOHHBIE
CpeCcTBa aalTUPOBAHBI Ui IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Ileab npoBegeHHs] aTTeCTAllMM — IPOBEPKAa OCBOECHUs OOPa30BaTENbHOW IPOTrPAMMBI
JUCHUTUTMHBI-IPAKTUKyMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi arrecTalusl OCYIIECTBISIETCA B KOHLE CEMECTpa M 3aBEPIIACT
U3Y4YEHUE JUCLUUIUIMHBIL, IIOMOraeT OLEHUTHh KPYIIHbIE COBOKYIIHOCTM 3HAaHUW W YMEHUH,
(GopMHpOBaHUE ONPEACIICHHBIX KOMIIETEHIHH.

OLEHOYHBIMH CpEICTBAMH TEKYIIETO OICHUBAHMS SBISIOTCA: JIOKJIAA, TECTHl IO
TCOPCTUUCCKHUM BOIIpOCaM JUCHHUIUIMHBI, 3alldTa MNIPAKTHYCCKUX pa60T n T.II. KOHTpOJIB
YCBOGHHUSI MaTepHaja BEAETCS pPEryJsIpHO B TEUCHHE BCEr0 CeMecTpa Ha MPaKTHUYECKHX
(ceMuUHApCKUX, JTAOOPATOPHBIX ) 3AHATHUSAX.

Ne CPEJCTBA OHEHUBAHUS, OO0pa3oBaresbHble
HCIOJIB3YEMBIC JId TCKYIICTO OICHUBAaHUA TTOKa3aTeIA

/o
hopMUpOBaHHS KOMIICTCHIIUU

PE3YIbTAThl JUCHUITINHBI

OueHouHbIe cpeAcTBa AJd Tekylleil atrectauuu | OP-1 3Haer normueckne ¢GoOpMBI U

OC-1 KonTponbHas paborta MIPOLIEAY I,
OP-2 1eMOHCTPHUPYET CIIOCOOHOCTH K
OC-2 CamocrosTenbHas pabora pediekcun 1o MoBoay COOCTBEHHOM
u qyKOH1 MBICJIATEIILHON

OC-3 MuHH-BBICTYIUICHUS eATENbHOCTH

OP-3 3Haer poib W  MECTO
JMCIUIUIMHBL B OOLICH KapTHHE
HAay4YHOI'O 3HAaHUA,

OP-4 3Haer CTPyKTypy, COCTaB H

OC-4 3amuTa pedepara

OueHoYHBIE CPeACTBA IS TPOMEKYTOTHOIH AUNAKTHICCKHC CAMHMIIBI
aTTecTalun COZEPKAHUS JUCLIUIUIUHBI,
3a4eT (IK3aMeH) OP-5 3HaeTr OCHOBHBIE MPUEMBI H
OC-5 Dx3ameH B (hopMe ycTHOTO cobece1oBaHus METOJIBI pelIeHHs Mpo0ieM H 3a1ad
TI0 BONIpocam MpeAMETHOM 00IacTH.

OP-6 ymeer ocCylIecTBIATH OTOOD
y4eOHOTO COJEpXkKaHUA JUIsl  €ro
peanu3aluu B PasWYHbIX (Qopmax
o0Oy4yeHHUss B  COOTBETCTBHUM  C
COBPEMEHHBIMH TpeOOBaHMUAMHU K

00pa3zoBaHMIo.
OP-7 yMeer (dhopMupoBaTh
Pa3BUBAIOILYIO 00pa30BaTeNbHYI0

cpeny Uit OOCTMXKCHUS JIMYHOCTHBIX,
NpeAMETHBIX U METalpeAMETHBIX
pe3yIBTATOB O0yUEHUS

Onucanue OLCHOYHBIX CPCACTB U HCO6XO,[[I/IMOFO 060py2[0BaHI/ISI (I[CMOHCTpaLII/IOHHOFO
MaTepI/IaJ'Ia), a TaK XC MpoHeaypbl W KPUTCPUHW OLCHUBAHUA HWHIUKATOPOB OOCTHIXCHUS
KOMHCTCHL{I/Iﬁ Ha Pa3/IMYHbIX 3Talax ux (I)OpMI/IpOBaHI/IH B IIpOHECCCC OCBOCHUA 06pa3OBaTCJILHOI>'I
nporpamMmsbl  IIpEACTaBJICHBI B qDOH}IG OLCHOYHBIX CpPE€ACTB OJId TCEKYHIECro KOHTPOJIA
YCIICBa€MOCTHU U HpOMC)i(YTO‘{HOﬁ aTTeCTalluu 110 JUCLHMITIIINHEC.




Mamepuansl, ucnonb3yemole 0J11 MEKyuLe20 KOHMPOJia YCHeBAEMOCHU
odyuarowuxca no oucyuniune
Matepuaibl J1Jis OpraHU3aliK TeKYIICH aTTeCTally MPEJACTaBICHBI B 1.5 MPOrpaMMEl.

Mamepuainbsl, ucnoyv3yemole 011 RPOMENCYMOUHO20 KOHMPOJIL YCREGACMOCHU
odyuarowuxca no OucyuniuHne

OC-5 Jk3ameH B popMe YCTHOTO codeceJOBAHUSA MO BONIPOCAM
Ilepeuens BONpocoB K 3a4eTy

1. Tlonstue nmoBepxHoctu. Ee ypaBHeHus.

2. KacarenbHas MJI0CKOCTh M HOPMaJIb K MOBEPXHOCTU. BBIBOI ypaBHEHUI.

3. IlepBas kBaapatuuyHas (¢opmMa MOBEpXHOCTH. HekoTopsle 3amaun BHYTpPEHHEH
TEOMETPHH.

4. Bropas kBaapatu4yHas (hopMa MOBEPXHOCTH.

5. KpuBusHa KprBO#l Ha TOBEPXHOCTH.

6. I'naBHBIC HaMpaBJICHUS U IJIABHBIC KPUBU3HBI.

7. ®opmyna Ditnepa.

8. TlomHas u cpeqHsst KPUBU3HBI TOBEPXHOCTH.

9. T'eome3mueckasi KpUBH3HA TUHUU HA IOBEPXHOCTH.

10. 'eone3nueckue TMHAN Ha MOBEPXHOCTH. X cBOHCTBA.

11. Teopema I"aycca-bonne.

12. TToBepXHOCTH MTOCTOSTHHOM KPUBU3HBI U X BHYTPEHHSS T€OMETPHSI.

13. Tononoruyeckoe mpoctpancTBo. OnpeseneHus u NpuMephl.

14. MeTtpudeckoe MpOCTPAHCTBO.

15. BuyTpeHnHue, BHEITHUE TPAHUYHBIE TOUKH.

16. OTaenumMocTb, CBA3HOCTD, KOMITAKTHOCTH TOMOJIOTHYECKUX POCTPAHCTB.

17. Tononoruyeckue MHOTooOpas3us. KierouHoe pasznoxeHue W dWIepoBa XapaKTEPUCTHKA
JIBYMEPHOTO KOMITAKTHOTO MHOT'000pa3wsl.

18. OpuentupyeMble U HEOPUEHTHpPYEMbIe ABYMEpHBIE MHOTOoOOpa3us. Tomomoruyeckue
cBoiicTBa mucta Mebuyca.

19. Teopema Diinepa 11 MHOTOIPaHHHUKOB.

20. OcHossl ucnionb3oBanus GeoGebra

21. Coznanue ueptexeit B GeoGebra

22. YepTexu, MOCTPOCHUS M TECTOBBIC PUCYHKH

23. IlocTpoeHue npsMOyToJIbHUKA

24. T1aHenp HaBUTAIMK U TTIOCTPOCHUE TIPOTOKOJIA

25. TlocTpoeHue paBHOCTOPOHHETO TPEYTrOJIbHUKA

26. ITocTpoeHue kBaapara

27. IlocTpoeHune NpaBUWIIbHBIX IIECTUYTOJBHUKOB

28. ITocTpoeHune TpeyroIbHUKA OMMMCAHHOTO OKPYKHOCTHIO

29. Vcnionp3oBaHKe MOI3YHKA U1 U3MEHEHNUs TapaMeTpOB

30. DkcnopT M300pakeHus B 0ydep oomeHa

31. BcraBka n3o00pakeHU B TEKCTOBOM PEaKTOpe

B koHIIe n3y4eHus IUCHUILTNHBI TOABOATCS UTOTM pabOThl CTYICHTOB Ha JICKIIMOHHBIX U
MPAKTUYECKHUX 3aHATUSAX IIyTEM CYMMHUPOBAHHUS 3apab0TaHHBIX 0AJUIOB B TEUEHUE CEMECTpa.

Kpurtepun oneHuBanus 3HAHNH 00y4a0IMXCcs MO AMCHMUILJIMHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYeHKU pabombl 00yuaOuWuxcs



ITocemenune Pabora Ha
Ilocemenne
N MPAKTUYECKHUX | MPAKTUIECKUX | DK3aMeH
JIEKIIUI .
3aHATUN 3AHATUIX
Pasz0amioBka 1o 9x 1=9 15x 1=15
212 GayuioB 64 damna
7 BHJIaM paboT OajuioB OaJuI0B
cemectp | CyMmmapHbIii 24 6anna 236 6amioB 300 6amnoB
9 damToB Max
Makc. 0anI max max max

Kpumepuu oyenusanusa pabomsi o6yyaiowjecocss no umozam cemecmpa

Ounenka Bananl (3 3E)
KOTIIMYHO 271-300
«XOPOIIO» 211-270

«YZOBJIETBOPUTEIHHO 151-210
«HEYJOBJIETBOPUTEIHHOY 150 u MeHee

5. Mertoanueckue yKazaHus A5 00y4aIOLIUXCS 110 OCBOCHHMIO THCIUILIMHBI

YcnemHoe u3ydeHUe Kypca TpeOyeT OT OOyYaromIMXCsl TMOCEHICHHSI JICKIIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHITUAX, BBIIOJHEHMS BCEX YUYEOHBIX 3aJaHUil IpenojaBaTels,
03HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHON JIMTEPATYPOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHBHOH CaMOCTOSATENIbHOM pabOThl 00yYaroLIuXCs,
TpeOytomasi HaBbIKOB M YMEHMsS KpaTKO, CXE€MaTH4HO, IIOCIEA0BaTENIbHO U JIOTUYHO
(uKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBO/BI, 00001IeHus, (OPMYIUPOBKU. B KOHIlE Jekuuu
IpenoJiaBaTesib OCTaBIsieT Bpems (5 MUHYT) Ui TOro, YTOOBI OOydarommecs HWMENH
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOLME BOMPOCHI 10 U3y4yaeMOMy MaTepuaiy. M3-3a HenocTarouHoro
KOJIMYECTBA ayJMTOPHBIX YacOB HEKOTOPHIE TEMBI HE YIACTCS OCBETHTh B TIOJHOM OOBEME,
IIO9TOMY IIpENojaBarellb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENIbHYIO padOTy CTYAEHTOB, pEKOMEHAYS Ty WM HHYIO Jaureparypy. Kpome storo, s
Jy4lIero OCBOEHHUs Marepuajga M CUCTEMAaTH3allud 3HAaHWH 10 JUCHUIUIMHE, HE0O0XOJMMO
MIOCTOSIHHO pa30uparh Marepuaibl JIEKIUM 10 KOHCHEKTaM W ydeOHbIM mocoOusiM. B cimyuae
HEOOXO0AMMOCTH 00paIaThCs K MPErnoiaBaTellto 3a KOHCYIbTalUeH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

ITpy moAroToBKe K MPAKTUYECKUM 3aHATHAM CTYAEHT AOJDKEH M3Y4YHThb TEOPETUYECKUN
MaTepHuaj 1o TeMe 3aHsATHs (UCIOJIb30BATh KOHCHEKT JIEKIHM, U3yYUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMUTbBCS C JOMOJHUTEIBHON JIUTEPATypOid, TPHU HEOOXOIUMOCTH JIOTIOTHUTD KOHCIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX MPU OCBOEGHUU TEOPETUUECKOr0 MaTepHaja, CTYJIEHTY ClelyeT oOpalmathes 3a
KOHCyJIbTalluel K mpenojasarento. Mas Ha KOHCYJbTallMIO0, HEOOXOJMMO XOpOIIO MpoayMarhb
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze nmpakTH4eckoro 3aHATHs MIPEo1aBaTelb 3HAKOMUT CTYACHTOB C TEMOM, OIJlalliaeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINIOJIIHEHHE
paboThI CTYAECHT MOKET OOpaTUTHCS K MPENoaBaTellio 3a KOHCYJIbTalluel Win pa3bsicHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHUE CO CTYAECHTOM.

Pe3ynbTaThl BHIOIHEHUS MPAKTUYECKUX 3/1aHUM OLIEHUBAIOTCS B Oajliax, B COOTBETCTBHUHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpCHUTETA.

Ili1anbl 3aHATHI
3anaTue 1. DieMeHThl BEKTOpHOH anredbpel B mpoctpanctBe. [loHsTHE BekTOp—(yHKINU
ckansgpHoro aprymenTta. Ee nuddepenunpoBanue. Ocobble TOUKH KPUBOM.
Ienw: PazoOpaTh OCHOBHBIC TOHATHS TU(DPEepeHIInATbEHON TEOMETPHUH.
PexoMenganmu k caMoCTOATEIbHOM padoTe




1. [TpopabGoTaTh MaTepHalI MO TEME MPAKTUUECKOTO 3aHATHSI.
2. IloBTOpUTH JIEKIMOHHBIN MaTepUa 10 TEME 3aHITHSL.

3anamue 2. Jlnuna nyru kpuoi. ConpoBoXaawmoIMi TpexrpaHHMK KpuBol. KacarenbHas
npsMasi 1 HOpMaJlbHasl IJIOCKOCTh KpuBOW. ColpuKacaromascst niocKoCTb KPUBOM.

I]ens: Pazo0parh ocHOBHBIE MOHATUS AU PepeHInaNbHOM TEOMETPHH.

Pexomenganmm Kk caMoCTOSITEJILHOM padoTe

1. ITpopaGoTaTh MaTepual o TEME NPAKTUUECKOTO 3aHATHUS.

2. IIoBTOpUTH JIEKIMOHHBIN MaTeprai o TEME 3aHATHUS.

3anamue 3. KpuBu3Ha v KpyueHue KpuBoi. HopmanbHbIe ypaBHEHHST KPUBOM.
I]ens: Pa3o0path ocHOBHBIEC MOHATUS AU PepeHInaNbHOM TEOMETPHH.
Pexomenganmm Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTaTh MaTepHall Mo TEME NPAKTUUECKOTO 3aHSITHSL.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall 10 TEME 3aHATHS.

3ansaTue 4. KacarenpHasi INIOCKOCTh U HOPMaJjlb K TIOBEPXHOCTH.
I]ens: Pazo0Opath ocHOBHBIE MOHATUS AU HepeHInANTbHON TEOMETPHH.
PexomMenganmm Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTaTh MaTepHall Mo TEME MPAKTUISCKOTO 3aHITHSI.

2. [ToBTOpPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUS.

3ansTue SllepBas kBagpatuyHas popma U ee IpUI0KEHUE.

I]ens: Pazo0Oparh ocHOBHBIEC MOHATUS AU HepeHIInANTBHON TEOMETPHH.
PexomMenganmm Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTaTh MaTepHal Mo TeMe MPAKTUISCKOTO 3aHITHSI.

2. [ToBTOPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUSL.

3ansaTue 6. Bropas kBagparuuHas ¢popMma U €€ MpHII0KEHUE.

I]ens: Pazo0Oparh ocHOBHBIE MOHATUS AU HepeHIINANBHON TEOMETPHH.
PexoMenganmu Kk caMoCTOATEIbHOM padoTe

1. [TpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHSITHS.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3AHSTHSL.

3ansaTue 7. [ naBHble KpuBU3HBL. KpHBHU3HA TIOBEPXHOCTH.

Ilens: PazoOpath OCHOBHBIE OHATUA U HEPEHIINATEHON TEOMETPUH.
PexoMenganmnu Kk caMoCTOATEIbHOM padoTe

1. [TpopabGoTaTh MaTepHalI MO TEME MPAKTUUECKOTO 3aHSITHUS.

2. I1oBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3AHSTHSL.

3ansaTue 8. ['eone3nueckas KpUBU3HA KPUBOM HA MOBEPXHOCTH.

Ilens: PazoOpaTth OCHOBHBIE OHATUA U PEPEHIINATEHON TEOMETPUH.
PexoMenganmnu Kk caMoCTOATEIbHOM padoTe

1. [IpopabGoTaTh MaTepHaII MO TEME MPAKTUUECKOTO 3aHSATHS.

2. IloBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHSITHSL.

3ansaTue 9. OnpeneneHue TONOIOTNYECKOrO NPOCTPAHCTBA. BHyTpeHHNE, BHETHNE TPAaHUYHbIE
TOYKM MHOXecTBa. Mertpuyeckue mpoctpanctBa. [Ipumepsl. CBSI3HOCTb, OTAEIHUMOCTbD,
KOMITaKTHOCTb. HenpepriBHbIE 0TOOpakeHUs U UX cBoicTBa. ['oMeomMopdu3meI.

Ienw: PazoOpaTh OCHOBHBIC TOHATHS TU(D(PEepeHIIMATEHON TEOMETPHUH.

PexoMenganmu Kk caMoCTOATEIbHOM padoTe

1. I[TpopaGoTath MaTepual Mo TeEME MPAKTUYECKOTO 3aHSATHSI.



2. IToBTOpUTH JEKIIMOHHBIN MaTepUall 10 TEME 3aHATHSI.

3aunsrue 10. Tononorunueckue MHOT00Opasus. [IoHATHE O KIIETOYHOM Pa3I0KCHHH.
I]ens: Pa3o0path ocHOBHBIE MOHATUS AU PepeHInaNbHOM TEOMETPHH.
Pexomenganmm Kk caMoCTOSITEJIbHOM padoTe

1. [IpopaboTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHATHSI.

2. [ToBTOPHTH JICKITMOHHBIA MaTEepUaI 110 TEME 3aHATHS.

3ansrue 11. GeoGebra kak MHOroGyHKIIMOHAIbHAS MaTeMaTHIECKas IIporpaMma.
O0630p mporpammHoro obecnedenusi. KpaTkas xapakTepucTuka ©U 0030p BO3MOXKHOCTEH
GeoGebra. UnTepdetic mporpammel. YTpaBiieHUe BHIOBBIMA OKHAMH.

3ausrue 12-13. [TocTpoeHre reoMeTpHUIECKUX 0OHEKTOB.
Co3nanue TUIOCKOCTHBIX T€OMETPUYECKUX OOBEKTOB, 100aBiIeHHE M300paKEHHUH B IIIOCKOCTH
gyepTexa. Mcnonap3oBaHue MporpaMMbl IPU PEIICHUH 3314 IIKOJIFHOTO Kypca MaTEeMaTHKH.

3ansrue 14 Co3znanue AunmupoBanubix MOJIEJIEN
ABTOMaTHYCCKAs aHUMAIUsl, QaHUMAIIHAS C TIOMOIIBIO TIOJ3yHKA.

3ansaTue 15 [lepemenienne 0ObEKTOB MO CII0KHBIM TPAEKTOPUAM

[lepemerieHrie TOYKM IO TPSMOM, MEpeMeleHHe H300paXKEHUS MO MPSIMOMW, NepeMenieHue
TOYKH IO OKPYKHOCTH, IMCPEMCIICHUC I/1306pa)K€HI/I$I II0 OKPYKHOCTH, IIEPEMCUICHUC TOYKH I10
3aJaHHOM TPAEeKTOPHH, IEPEMELICHNE N300paKEHUS 110 3aJaHHOW TPACKTOPHH.

6. IlepeyeHb OCHOBHOI M /IOTOJHUTEIbHOI YUeOHOI JuTepaTypbl, UHTEpHET-pecypcoB,
HEeO0XOAUMBIX IJIS OCBOCHHSI JUCIUIIMHBI

OcHoBHas JIUTEepaTypa
1. l'omosanoB, H. H. I'eomerpmueckoe MopenupoBanue : ydeOHoe mocoowe / H. H.
I'onosanos. - Mocksa : KYPC : UHOPA-M, 2021. - 400 c. - ISBN 978-5-905554-76-6. - Tekcr :
snekTponubiid. - URL: https://znanium.com/catalog/product/1215355
2. Mumenko, A. C. Kparkuii kypc nuddepennuanbaoil reomerpuu 1 tononoruu / A.C.
Mumenko, A.T. ®omenko. - MockBa : OUIMATIIUT, 2004. - 304 c. (Knaccuueckuit
yHuBepcuTeTcKuil  yueOHuMK)ISBN  5-9221-0442-X. - Tekcr : onextponsbii. - URL:
https://znanium.com/catalog/product/544615
3. Pozennopn, 3. P. 3agaun no auddepennmansHoi reoMeTpun [ DIeKTPOHHBIN pecypc] /
3. P. PozenpaopH. - 3-e uzA., ucnp. u aon. - Mocksa : DUSMATIIUT, 2008. - 144 c. - ISBN 978-
5-9221-0821-8. - Tekcr : anextponHbiit. - URL: https://znanium.com/catalog/product/544679

JlonoJiHuTeIbHAS JIUTEPaTypa
1. Wnbun, B. A. Ananutnueckas reomerpus : yueOHuk / B. A. Wnbun, 3. I'. Ilo3Hsk. — 7-¢
u3n., crep. — MockBa : ®@usmaraut, 2009. — 224 c. — (Kypc Bbicuiel mMaTeMaTuku u
MaTemaruueckoi Qusuku. Bem. 3). — Pexum goctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82797.
2. Edumos, H. B. Beicmas reomerpus / H.B. Edumos, - 7-e u3a. - Mocksa
OU3SMATIIUT, 2004. - 584 c.ISBN 5-9221-0267-2. - Tekct : amektpoHHBIH. - URL:
https://znanium.com/catalog/product/544579
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MTOATOTOBKH 44.03.05 Tlemaroruyeckoe obpasoBanue (¢ ABYMs IPOQIIIMH
TIO/IrOTOBKH), TIPOMHIIE TIOATOTOBKH «MaTeMarrKa. DKOHOMUKaY, yTBEPKIEHHOrO
MuHHCTepCTBOM 06pa3oBaHus U Hayku Poccuiickoii @efepallii, ¥ B COOTBETCTBUM
C y4eOHBIM IIJIAHOM.

CocraBurenu W O.1. YepeBaTeHKO (TIOAIHUCH)
*7

PaGouast mporpaMMa y4eOHON AMCIUIUIAHE (IPaKTHKK) Ofj00peHa Ha 3ace/laHuy
xadeaphl BeICIIEH MaTeMaTUKH «23» Mast 2023T., IPOTOKOJI Ne 10
3aBenyrommid kadenpon

J/-~  W.B.Cronsposa 23.05 23

TuuHas noOONUCH pacuiugposra noonucu dama

Pabouas HpofpaMMa yueOHON MMCUMIUIHHBI (IIPaKTHKM) COINIACOBaHA C
OuOIMOTEKOU
CoTpyIHUK OMOIHOTEKHM

' 07 " 2L
- / {%/ % 10.b. Mapcakosa Zé . 65 ;

JUYHAS NOONUCH pacuugposka noonucu oama

I[TporpaMma pacCMOTpeHa U ofo0peHa Ha 3acelaHhi y9IE€HOro COBeTa dbakynpTera
)HM3MKO-MATEMaTHYECKOTO ¥ TEXHOJOTHYECKOro 0OpasOBaHUS «26» mas 2023r.,
npoTokoi Ne 5

IIpercenaTens ydeHOro coseTa (GakynbTeTa (U3UKO-MATEMATAIECKOro U

TEXHOJIOTUUECKOro 00pasoBaHms
) /i / é
‘ ///< ¢ AA— E.M. I'pomoBa 260723

/ 4 JIUYHASL NOONUCD pacuugposka noonucu oama
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