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IHHosscHuTEJIBHAA 3aAIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpus» 6a30BOro ypoBHs s 00yUJarOMIHXCsI
10-11-x kmaccoB MBOY «I'umnazus Ne 5 r. Byuncka PT» pa3pabotana B COOTBETCTBUH €
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBanuu B Poccuiickoit
Oenepaunny;

e mpukaza MunoOpuayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHuu (enepabHOTO
rOCyAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIAPTa CPEAHETO OOIIET0 00Pa30BaAHUDY;

e mpukaza MusnmnpocemeHus ot 18.05.2023 Ne 371 «O0 yTBepxkaeHuM (enepaibHOi
00pa30oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 0OPa30BaHUSY;

o mpukaza MunnpocsemeHus ot 22.03.2021 Ne 115 «O06 ytBepxkaenuu Ilopsinka
OpraHM3aIK U OCYLIECTBIIEHUSI 00pa30BaTeNbHOM IEATEIHHOCTH 110 OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IPOTpaMMaM — 00pa30BaTeIbHBIM ITPOrpaMMam
Ha4YaJIbHOTO OOIIETO, OCHOBHOT'O OOIIETO M CPETHErO 00IIero 00pa3oBaHUs»;

o CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHOJIOTHYECKHE TPEOOBAHUS K OpraHU3aLUsIM
BOCIHUTAHUA U 00yUEHHs, OTJbIXa U 03JJOPOBIICHUS AETEH U MOJIOJICHKI,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O caHUTapHOro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnennueckue HOpMaTUBBI U TPEOOBAHUS K OOECIICUCHHIO
0e30macHOCTH ¥ (1K) 6€3BPEAHOCTH JIJIs YeJIOBEeKa (PaKTOPOB CPeIbl OOUTAHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOI'O caHUTapHOro Bpaya oT 28.01.2021 Ne
2;

e KOHIIEMIIMHU PAa3BUTUS MATEMaTHYECKOTO 00Pa30BaHUs, yTBEPKACHHOM
pacnopsokenueM IIpaButenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO TIaHA CPETHETO 00IIero 00pa3oBaHusl, yTBEPKIESHHOTO
npukazoM MBOY «I'umnazus Ne 5 r. byuncka PT» ot 29.08.2025 Ne 134 «O
BHECEHHUHU U3MEHEHUH B OCHOBHYIO 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHETO
o011ero oopa3oBaHU»;

o (enepanbHOil paboueit mporpammsbl yueOHOro Kypca «I'eomeTpus», KOTOpBIN
BXOJIUT B COCTaB yueOHOro npeamera «MaTemaTukay.

Pabouas mporpamma opueHTHPOBaHA Ha IIETIEBBIE IPUOPUTETHI, CPOPMYITHUPOBAHHBIC B
benepanpHO paboyeil mporpaMMe BOCIIUTaHUS U B paboueit nmporpamme Bocnutanus MbOY
«I'mmuazus Ne 5 . Bynncka PT» Pabogast mporpamma yue6HOro Kypcea «I'eomeTpusi»
6a30Boro ypoBHs 11 oOyuatomuxcst 10—11-x kiaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTA CPEIHETO OOILEro
00pa3oBaHMsl, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBSBIAEMBIX K
MaTeMaTH4eCKOMY 00pa30BaHUIO, U TPAIULIUNA POCCUIICKOTO 00pa3oBaHus. Peanuzanus
IIporpamMMbl 00€CIIeYrBaeT OBJIAICHUE KIFOUEBBIMH KOMIETEHIIUSMH, COCTABIISIOLMMHU
OCHOBY ISl CAMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHus, LIEJIOCTHOCT OOIIEKYJIbTYpPHOTO,
JMYHOCTHOTO ¥ MO3HABATEIBHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIUXCA.

BaxHocTh yueOHOro Kypca reoOMeTpuH Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus
00yCJIOBJIeHa IPAKTUYECKOI 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HAIPABJICHUH JINYHOCTHOTO Pa3BUTHsI 00ydaroLINXCs,
¢dbopmupoBanus GyHKIMOHATFHON MaTeMaTHYECKONH TPAMOTHOCTH, U3yUEHHS PYTHX
y4eOHbIX AUCUUIUINH. Pa3BuTne y o0yuaromuxcs NpaBUIbHBIX IPEICTABICHUN O CYLTHOCTH



Y TIPOUCXO0KICHUU TE€OMETPUIECKUX a0CTPaKIIHiA, COOTHOLIIEHUH PEATHHOTO U HJIeaIbHOTO,
XapakTepe OTPAKECHHSI MAaTEeMaTUYECKOW HAYKOM SIBJICHUH U MPOIECCOB PEAIBHOTO MHUPA,
MeCTe F€OMETPUU B CUCTEME HAYK U POJIM MATEMaTHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YYaIuXcsl, a TAK)KE Ka4eCTB MBIIUICHHSI, HEOOXOIUMBIX ISl aalTallid B COBPEMEHHOM
oO1iecTBe.

I'eomeTpus siBIIsIeTCst OTHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMsl, TaK Kak 00ECIIeYnBaeT BO3MOKHOCTh U3yUEHUS KaK TUCITUILINH €CTECTBEHHO-
HAay4YHOM HaINpaBJI€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIIEHUE, HOPMUPYEMOE IIPU U3YUEHUH 00YYAIOMIMMUCS MOHATUHHBIX OCHOB
TeOMETPUU U MIOCTPOCHHUH LIETIOUKHU JIOTHYECKHX YTBEPKICHUN B XO€ PEIICHUS
reOMEeTPUYECKHUX 3a/1a4, YMEHUE BBIIBUTaTh U OIIPOBEPTaTh IMIIOTE3bl HEIOCPEACTBEHHO
UCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca
bu3uKy.

YMeHue OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 001aCTIX
JesITeTbHOCTH YenoBeka. OpueHTaIus YeoBeKa BO BPEMEHHU M MTPOCTPAHCTBE —
HE00X0IUMOE YCIIOBHE €T0 COIMATBHOTO OBITHS, opMa OTPAKEHUSI OKPYKAIOIIET0 MUPA,
YCIIOBHE YCIICIIHOTO IMO3HAHMS U aKTHBHOTO MPE00pa30BaHUS JCHCTBUTEILHOCTH.
OnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObeTUHSIET pa3HbIC BUIBI YUEOHOH 1
TPYAOBOH JESITEIBHOCTH, SIBISCTCS OAHUM U3 TIPO(ECCHOHATBHO BaKHBIX KAUECTB, TOITOMY
aKTyalibHa 3a7a4a (GOPMHUPOBAHHS Y 00YUaAIOIUXCS IPOCTPAHCTBEHHOTO MBIIIUICHUS KaK
Pa3HOBHUIHOCTH 00Pa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMITOHEHTA B IMTOATOTOBKE K
MIPAKTUIECKON JACSITEILHOCTH 10 MHOTHM HAITPABJICHHUSIM.

Lesb ocBOCHHS TPOTpaMMBbI y4eOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE 00yUCHUS —
00meo0pa3oBaTeIbHOE U OOMIEKYIBLTYPHOE Pa3BUTHE O0YUAIONIUXCS Yepe3 00ecIeueHIe
BO3MOYKHOCTH ITPHOOPETCHHUS M UCTIOJIB30BAHUS CUCTEMATHYECKUX T€OMETPHUCSCKUX 3HAHHM
U 1eUCTBUH, CIEM(PUYHBIX TEOMETPUH, BO3ZMOKHOCTH YCIEIIHOTO MPOI0JKEHUS
00pa3oBaHUsI 1O CIEIHUATLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAaHUEM
TCOMETPHH.

[TporpamMma o reoMeTpun Ha 6a30BOM ypOBHE IpeHA3HAYCHA ISl 00YUIAIOIINXCS CpeTHEH
IIIKOJIBI, HE UCTIBITHIBABIINX 3HAYUTEIHHBIX 3aTPYAHCHUI Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus. Takum 06pa3zom, oOydaromuecs Ha 6a30BOM yPOBHE JIOJKHBI OCBOUTH 00IITHE
MaTeMaTHYeCKHUE YMEHHUsI, CBS3aHHBIC CO CIIEIN(UKON TeOMETPUHN U HEOOXOIUMBIE JIJIst
KHU3HU B COBpeMeHHOM 001ecTBe. Kpome 3T0r0, OHM MMEIOT BO3MOXKHOCTD U3YYHTh
reoMeTpuro 6osee riay0oKo, €Clii B TadbHEHIIIEM BOSHUKHET HEOOXOMMOCTD B
TCOMETPHUYSCKHX 3HAHUSIX B MPO(ECCHOHAITBHON IeITeITLHOCTH.

JlocTukeHHe e OCBOCHHSI IPOTrPaMMbl 00ECTICUNBAETCS PEILICHUEM COOTBETCTBYIOIIUX
3amau. [IpuopuTeTHRIME 331a4aMu OCBOCHUSI Kypca «I'eoMeTpumn» Ha 0a30BOM YPOBHE B
10—11-x xJaccax SIBIAIOTCA:

e (opmupoBaHUE MPEACTABICHHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIBTYphI U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOILIUM MUPOM;



e (opmupoBaHue MpeaCTaBICHHUS O MHOTOTPAHHUKAX U TeJlaX BPALICHUS KaK O
BOKHEHIIMX MaTEeMaTHYECKUX MOJIEISX, MTO3BOJISIONINX OMHMCHIBATh U H3Y4aTh
pa3HbIe SBJICHUS OKPYIKAIOIIET0 MHPA;

e (opMHpOBaHHME YMEHHUS pacloO3HABaTh HA YEPTeKaxX, MOJIENISX U B PEaTbHOM MHPE
MHOTOT'PAaHHHMKH U TeJla BpaIlleHUs;

e OBJIAJICHHE METOJAMH PEIICHHS 33134 Ha TOCTPOCHUS HAa H300payKCHUAX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMHpOBaHHE YMEHHUS ONEPHUPOBATH OCHOBHBIMHU IMOHSATHUSAMH O MHOTOTPaHHHUKAX
U TeJax BPAIICHUS U UX OCHOBHBIMHU CBOHCTBAMU;

e OBJIA/ICHHE AITOPUTMAMH PELICHUS] OCHOBHBIX THUIIOB 33/1a4; ()OPMHUPOBAHHE
YMEHHS IPOBOJUTH HECIIOXKHBIE I0KA3aTEeNIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS
CTEpPEOMETPUYECKUX 33/1a4 U 3314 C IPAKTUUECKUM COJICp)KaHHEM;

e pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcs,
NI03HABATEIbHON aKTUBHOCTH, HCCIIEI0BATEIbCKAX YMEHHUH, KPUTHIHOCTH
MBIIICHHS,

e (opmupoBaHHE (YHKIHOHAIHHON IPaMOTHOCTH, PEJICBAHTHON I'€OMETPUH: YMEHHUE
pacmo3HaBaTh MPOSBICHUS T€OMETPHUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEH B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX U IPH U3YyYCHUH IPYTUX
y4eOHBIX PEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEHA,
(GopMyTHUpPOBATh UX Ha A3BIKE TEOMETPHUHU U CO3J]aBATh TEOMETPHYECKHUE MOJIEIH,
NPUMEHSTh OCBOCHHBIN r€OMETPUYECKHIA amnmapar /Ui peleHus: IPaKkTHKO-
OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OLIEHUBATH MTOJTyYCHHBIC
pe3yiIbTaThI.

OTnuunTeNbHOW 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOUEHUE B KYPC CTEPEOMETPUH B
HayaJjie ero U3y4eHus 3a7ad, periacMblX Ha YPOBHE HHTYUTUBHOTO ITIO3HAHMUS, U
OIpeJIeIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HajJl HUMH, 4TO CIIOCOOCTBYET Pa3BUTHUIO
JIOTHYECKOT0 U MMPOCTPAHCTBEHHOT'O MBIIIEHUS, CTUMYJIAPYET POTEKAHUE NHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEHIIEMY U3YUEHHUIO IPEIMETA.

[Mpennoyrenue oTHACTCS HATIISAHO-KOHCTPYKTHBHOMY METO/IY OOY4EHUs, TO €CTh
TEOPETUYECKHUE 3HAHKS HMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh MPEIMETHO-ITPAKTUIECKON
IesITeIbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX MPEIICTABICHUH y YYaIIHXCs B Kypce
CTCPCOMCTPHUU IMPOBOAUTCHA 3a CUCT PCILICHUS 3aa4 Ha CO3AaHUC ITPOCTPAHCTBCHHBIX
00pa3oB U 3a/1a4 Ha OTIEPUPOBAHKE MTPOCTPAHCTBEHHBIMU 00pa3amu. Co3nanue oopasa
MIPOBOJUTCS C OMOPON Ha HATJISAHOCTD, @ ONIEPUPOBAHUE 00PAa30M — B YCIOBHUSAX OTBIICUCHUS
OT HAIJISITHOCTH, MBICJICHHOTO U3MEHEHHSI €T0 HCXOTHOTO COJICPIKAHUSI.

OcHoBHbIE cofepkaTenbHble TuHUU Kypca «I'eomerpum» B 10—-11-x knaccax:
«MHororpanHukn», «lIpsmble ¥ MIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «Bekropbl
Y KOOPJMHATHI B IPOCTpaHCTBE». DOpMUPOBaHUE JIOTHYECKUX YMEHHUM pacCIpeacIsieTCs He
TOJIBKO T10 COZIEPKATENIbHBIM JIMHUSAM, HO U 110 T0/1aM 00y4YeHHUsl Ha yPOBHE CPETHETr0 0O1Iero
oOpa3oBaHwsI.

Coneprxanre 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
paboueil mporpaMmbl, pacipeAeIeHHbIM [0 ToAaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM
00pa3om, 4TOOBI OBJIa/ICHIE TEOMETPUIESCKUMH TTOHITHAMHU M HAaBBIKAMH OCYIIECTBIISIIOCH
MOCJIEI0BATEIbHO U IOCTYNATENIBHO, C COOIIOACHNUEM IPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAJIHCH B OOIIYIO0 CUCTEMY T'€OMETPHUECKUX MPECTaBICHUN
o0yyaroImuxcs, pacupsis U yriyosss ee, 00pasysi IPOYHbIE MHO)KECTBEHHBIE CBSA3H.



Ha usyuenue reometpun otBoauTcs 3 yaca B Heaento B 10-M kitacce u 3 yaca B Henento B 11-
M KJIacce, BCero 3a JBa roga ooy4yeHus — 204 y4eOHBIX daca.

I[J'I?I peanmun3sanuu nporpaMmbl UCIIOJIb3YIHOTCA yqe6HHKH, AONNYIICHHBIC K MCITIOJIb30BAHUTIO
NPY pean3anuy UMEIOINX TOCy IapCTBEHHYIO aKKPEUTAIIMI0 00pa30BaTEIbHBIX IPOTrPaMM
HAYaJIbHOTO OOIIET0, OCHOBHOTO O0IIEro, CPEeTHETO 001IIeTro 00pa3oBaHus OPTaHU3AIHSIMH,
OCYIIECTBIISIOIINMHI 00pa30BaTEIbHYIO ACATEILHOCTb, IIPUKa30M MUHIIPOCBEICHUS OT
26.06.2025 Ne 495:

e Maremaruka: anreOpa U Hayasla MaTeMaTHYECKOTO aHAITN3a, TEOMETPHSI.
I'eomerpus, 10-11 knace/ Atanacsn JI.C., bByty3zoB B.®., Kagomues C.b. n
npyrue, AkunonepHoe oomectBo «M3narensctBo "[IpocBemieHuey;

o <>

DJIEKTPOHHBIC 00pa30BaTEIIBHBIC PECYPCHI, JOMYIIEHHBIC K HCITOJIB30BAHHIO IPH PeaTu3aIiuu
HNMCHOIIINX I‘OCYIIapCTBCHHYIO aKerI{I/ITaHI/IIO 06pa3OBaTCJ'H>HBIX HpOFpaMM Ha4YaJIbHOT' O
00111er0, OCHOBHOTO OOIIIETO, CPETHETO 00IIero 00pa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 18.07.2024 Ne 499:

o Iudposoii kypc «I'eomerpusi» 10 knacec, PI'AOY JI1O «Akagemus
Munnpocsemenns Poccuny;

o Iudposoii kypc «I'eometpusi» 11 xknace, PI'AOY JI1O «Akagemus
Munnpocsemenus Poccuny;

o <.>.

IlnanupyemMbie pe3yjabTaTbl 0CBOEHUS
Yy4e0HOro Kypca

JIMYHOCTHBIE Pe3yJabTAThI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «I'eomeTpusi»
XapaKTepU3yIOTC:

I'paxknanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMK 00YYarOIIEerocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMATHYECKUX
OCHOBaXxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH, POLIETYp IPakAaHCKOTO
oOrmiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHHUEM B3aUMOJAECHCTBOBATh C COI[UANBHBIMU
MHCTUTYTaMU B COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHUEM.

IIarproTHYeckoe BOCIMTaHUE:

c(OPMHPOBAHHOCTHIO POCCUICKOI Ipa)K1aHCKOM MACHTUYHOCTH, YBAXKECHHUS K IPOLLIOMY U
HACTOAILEMY POCCHHCKON MaTEMATHKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKCHUAM



POCCHICKHX MATEMATUKOB U POCCUHMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO ITUX
TOCTUKEHHH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHUEM JIyXOBHBIX IEHHOCTEH POCCUICKOI0 Hapoa; c(hOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEJICHHS, CBA3aHHOTO C MPAKTHUECKUM
MIPUMEHEHUEM JOCTHKEHUN HAyKU U JIEATENbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaa
B IIOCTPOEHUE YCTOHUUBOro Oy ymiero.

IcTeTHYECKOE BOCIUTAHUE:

9CTCTUYCCKUM OTHOIICHUEM K MUPY, BKIIIO4Yasd 3CTCTUKY MATECMATHYCCKUX SaKOHOMepHOCTefI,
O6’bCKTOB, 3ajJa4, pemeHI/Iﬁ, paccyxcheHHﬁ; BOCIIPUUMYUBOCTBIO K MATEMATUYCCKUM
ACIICKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusnueckoe BOCIIUTAHHE:

C(i)OpMI/IpOBaHHOCTLIO YMCHUSA NPUMCHATh MATCMATUYCCKUC 3HAHUA B UHTCPECAX 3A0POBOTO
u 6e30macHOro 00pasa KU3HHM, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO (30POBOE
MUTaHuE, cOATAaHCUPOBAHHBINA PEXHUM 3aHATUH U OTIBIXA, pEryysipHas Gpusnueckas
aKTHUBHOCTH); (PU3MIECKOTO COBEPIICHCTBOBAHHMS, TIPU 3aHATHSIX CIIOPTUBHO-
03JI0pPOBHUTEIBHOM IEATETHHOCTBHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HaHUEM LIEHHOCTH TPYAOIIO0US; HHTEPECOM K Pa3InIHBIM
cdepam npodeccruoHaIBHOM eSATEeTPHOCTH, CBSI3aHHBIM C MAaTEMATUKOU U €€
MIPUJIOKEHUSMH, YMEHHUEM COBEpIIIaTh OCO3HAHHBINA BBIOOp OymyIieit mpodeccun u
pCaIN30BbIBATH COGCTBGHHBIG KHU3HCHHBIC IIJIaHbI, TOTOBHOCTHIO U CHOCOGHOCTBIO K
MaTeMaTHYEeCKOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YHACTUIO B PCIICHUU MPAKTUYCCKUX 3a1ayd MaTeMaTHUECKOU
HaTPaBJICHHOCTH.

9Ko0JI0rHYecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYphI, TOHUMAHUEM BIIUSHUS COIIHATHHO-
HKOHOMHUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COLMATILHON Cpefibl, 0COZHAaHUEM
rJ100aJIbHOTO XapaKTepa 3KOJIOIMYECKUX IPo0IeM; OpUEHTAaUE Ha TPUMEHEHUE
MaTeMaTUYECKUX 3HAHUH JUIsl pellieHHs 3a1a4 B 00JIaCTH OKpY Karoleil cpelibl,
IUTAHUPOBAHMSI TOCTYNKOB U OLEHKH UX BO3MOXKHBIX MOCJIEACTBUMN /IS OKPYKArOIIEH Cpebl.

HeHHOCTI/I HAYYHOI'O IMO3HAHUSA:

C(OPMHPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTEMAaTUYECKON HayKu Kak
cepbl 4eT0BEYECKON AEATEIbHOCTH, 3TAOB €€ Pa3BUTHS U 3HAUUMOCTH JUIsl pa3BUTHS
LMBUJIN3AMH; OBJIAJCHUEM A3bIKOM MAaTEMAaTUKH U MaTEMaTHUECKON KyJIbTypOil Kak
CPEACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JesITeIbHOCTh MHANBUYaIbHO U B TPYIIIIE.



MeTanpeaMmeTHbIe pe3yJbTAThI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTPaMMBbI yaeOHOTo Kypca «['eomeTpus»y
XapaKTEPU3YIOTCS OBJIAJEHUEM YHUBEPCAIbHBIMHA MO3HABATEIbHBIMH JICHCTBUIMU,
YHHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMU JEHCTBUSAMH, YHUBEPCATbHBIMU PETYISATUBHBIMU
JIEHCTBUSIMIU.

1) YHuBepcanpHbie MO3HABATEIbHbIE IEHCTBUS, 0OeceunBarT (GopMHUpOBaHHE 0a30BBIX
KOTHHTHBHBIX ITPOIIECCOB 00yUaronuxcs (0OCBOSHUE METOIOB MTO3HAHUS OKPYKAFOIIETO
MUpa; IPUMEHEHHUE JIOTHYECKUX, UCCIICAOBATEIILCKUX ONEepalnuii, YMCHHI paboTaTh ¢
nHpopmanuei).

Ba3oBble JJornuyeckue aeiicTBUA:

BBISBJISITh U XapaKTepU30BaTh CYLIECTBECHHBIE IPU3HAKN MATEMAaTUYECKUX
00BEKTOB, MOHATHI, OTHOIICHUH MEXIY TOHATHAMU; (POPMYITHPOBATH
OTIpeieNIeHUs TIOHATHI; yCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCHU(PUKAILINY,
OCHOBaHUs AJ11 000011EHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

e BOCHPUHHUMATH, POPMYIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHbIC

U OTpULIATEIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE,

e BBIABIIATh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYNS B
¢axTax, TaHHBIX, HAOTIONEHUSAX U YTBEPKIACHUSX; IPEIaraTh KPUTEPUN JIJIS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

e JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, 1€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUN
(mpsiMBle M OT IPOTUBHOTO), BBICTPANBaTh APTyMEHTALUIO, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXK/IECHUS U BBIBOJIBL;

e BBIOMpaATh crioco0 perieHus yueOHoU 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB

perieHus, BEIOMpaTs HanboJsee MOIXOA[IINA ¢ YYETOM CaMOCTOSITEITHbHO

BBI/IEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBaTelbCKue AeiicTBUS:

e HCIOJB30BaTh BOIIPOCHI KaK UCCIIE0BATENbLCKUIA HHCTPYMEHT ITO3HAHUS;
(GopMyaMpOBaThH BOIIPOCH], PUKCUPYIONIUE TPOTUBOpEUNE, Mpodiemy,
yCTaHABJIMBATh HCKOMOE U IJaHHOE, (OPMUPOBAThH TUIOTE3Y, ApTYMEHTHPOBATh
CBOIO MO3UIIMI0, MHEHHUE;

e TPOBOJUTH CAMOCTOSITENILHO CIJITAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE 1O
YCTaHOBJICHHIO OCOOEHHOCTEN MaTeMaTHYeCKOro 00bEKTa, sIBIEHUS, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;

e CaMOCTOSTEIBHO (OPMYIHUPOBATH OOOOIIEHHS U BBIBOABI 110 pe3yJibTaTaM
IIPOBEICHHOI0 HAOIIOIEHUS, NCCIIEJ0BAHUS, OLICHUBATh JOCTOBEPHOCTh
HOJYYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IICHNUH;

e TPOTHO3UMPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BbIIBUTaTh
IIPEII0JIOKEHNS O €TO PA3BUTHUHU B HOBBIX YCJIOBHSX.

Pabora ¢ undopmanmueii:



e BBIABIATH Ae(PUUINTH HHPOPMALIMH, TAHHBIX, HEOOXOJUMBIX JIsi OTBETa HA BOIIPOC
U JUIS peICHHS 3a/1a4H;

e BBIOMpaTh UHPOPMALIMIO U3 UICTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3UPOBATbD,
CHCTEeMaTH3MPOBaTh U HHTEPIPETHPOBATh NH(OPMALNIO PA3IUIHBIX BUIOB U HopM
IPEeICTaBIICHHUS;

e CTPYKTYypHPOBaTh HH(POPMAIHIO, IPEICTABIATH €€ B Pa3IHMYHbBIX GopMaXx,
WITIOCTPUPOBATH I'padUuecKu;

e OIIEHHMBATH HAAEKHOCTH HH()OPMALIUH IO CAMOCTOSTEIHEHO CPOPMYITHPOBAHHBIM
KPUTEPHSM.

2) YHuBepcalbHble KOMMYHUKATHBHBIE 1EHCTBHS, 00€CIeYBaOT C(HOPMUPOBAHHOCTD
COLIMAJIBHBIX HAaBBIKOB 00YYaIOLIUXCSL.

Oo0menune:

e BOCHPUHHUMATH U (POPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSAMU U
LEeJIIMU OOLLEHMSI; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS 10 XO/ly PELICHUs 3a/1auH,
KOMMEHTHPOBATh MOIYYCHHBIN PE3yJIbTaT;

e B X0Jie 00CYKICHHUS 3a7aBaTh BONPOCHI MO CYIIECTBY 00CYKIAEMON TEMBI,
npo0JIeMbl, pelaeMoi 3a1a4y, BBICKa3bIBaTh UJIEH, HALIEJICHHbIE Ha MIOMCK
PELIEHNS; COIIOCTABIATh CBOU CYKIEHHS C CYKIEHUSAMU APYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh pa3IMuUe U CXOJCTBO MO3MLUN; B KOPPEKTHOU (hopme
(dbopMyIHpOBaTH pa3HOTIACHS, CBOU BO3PAKEHUS;

e TPEACTABIIATH PE3YJIBTAThl PEIICHUS 3aJa4H, DKCIIEPUMEHTA, UCCIEA0BAHNUSA,
IPOEKTa; CAMOCTOATEIBHO BEIOUPATh (hOpMAT BBHICTYIUICHUS C YUETOM 337124
NpEe3eHTallMi U OCOOCHHOCTEN ayJUTOPUH.

CoTpyaHnuecTBo:

e TIOHMMATh M HCIIOJIB30BATh MIPEUMYIIIECTBA KOMAHTHOW U WHAUBHIYIbHON paOOTHI
IIPU pPelIeHUU YUeOHbIX 3a/1a4; MPUHUMATh 11eJIb COBMECTHOH 1€ATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, pacpeIeNaTh BUIbI padoT,
JIOTOBApUBATHCSI, 00CYKIATh MPOIIECC U PE3YIbTaT pabOThI; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

e yYacTBOBATh B TPYNIOBBIX (hopMax padOTHI (00CYKIeHUS, 0OMEH MHEHUH,
MO3TOBBIC IITYPMbI U UHBIC); BHITIOIHSITH CBOIO YacTh PabOTHI U KOOPAHMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€HAMH KOMaH/Ibl; OLICHUBATh KaueCTBO CBOETO BKJIaja
B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHHUKAMU
B3aMMOJICHCTBHSI.

3) YHuBepcanbHbIe peryasiTUBHbIE ICUCTBUS, 00ECIIEYNBAIOT (POPMUPOBAHUE CMBICIIOBBIX
YCTAHOBOK Y KU3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranmnszanus:
e COCTaBJIATH IUJIAH, AITOPUTM PEIICHUs 33a]Ja4H, BEIOUPATh CIIOCO0 PELIEeHUS C

YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELLICHUH C y4eTOM HOBOM MH(OpMAaIuH.



CaMOKOHTpPOJIb:

e BIAJIETh HABBIKAMH [MO3HABATEIHHON periekcun Kak 0CO3HAHUS COBEPIIIAEMBIX
JEUCTBUM U MBICITUTEIIBHBIX MPOIECCOB, X PE3YIbTATOB; BIAACTh CIIOCOOaAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOIEcCca U Pe3yibTaTa pEHIeHUs] MaTeMaTHIeCKON
3a/1a4u;

e TPEABUACTH TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IPU PEIICHUU 3a7a4H,
BHOCHUTBH KOPPEKTHUBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX 00CTOATENHCTB, JAHHBIX,
HalICHHBIX OIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICGHWBATh COOTBETCTBHUE PE3YJIbTATA IIEJIH U YCIOBHSIM, OOBSICHATH TPHUYNHBI
JOCTHKEHUS WM HEJOCTHKEHUS PEe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IIpeanMeTHBIE pe3yabTAThI

10-ii k1acce
OnepupoBaTh MOHATHSIMU: TOUYKA, MPSMasi, INTIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELIEHUN F€OMETPUYECKUX
3a/1ad.

OnepupoBath MOHATHIMU: MAPATIETBHOCTh U MEPICHANKYISIPHOCTH MPSAMBIX U TIOCKOCTEH.
KnaccudunupoBaTs B3aMHOE pacnoio’KeHUe IPSIMbIX U INIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: IBYTPAHHBINA YTOJI, PAaHHU JIBYTPAHHOTO yTJia, peOpo ABYTPaHHOTO
yTja; JIMHEHHBIN yroJl ABYTPAHHOIO YIUIa; IPpafyCcHas Mepa IByTpaHHOIO yTJa.

OnepupoBath MOHATUSIMHU: MHOTOTPAHHUK, BBIMYKJIbII U HEBBIMYKJIbIII MHOTOIPaHHUK,
3JIEMEHTHI MHOTOTpaHHUKA, TPABUIIbHBIN MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUIbl MHOTOTPAHHUKOB (TMPaMHUIa; IPU3Ma, IPSIMOYTOIbHBIH
napajuiesenumnes, Kyo).

KnaccudumpoBath MHOTOIpaHHHUKH, BEIOMPas OCHOBaHUS JJIs1 KIIacCU(UKAINH (BBITYKIIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; IIPABUIIBHBIE MHOTOIPAHHUKH; IIPSMBIE U HAKJIOHHBIE
MIPU3MBI, ApAJUICICTUIIEIbI).

OnepupoBaTh NOHATHAMU: CEKYIIAs IUIOCKOCTh, CE4EHHE MHOTOTPAaHHUKOB.

OOBSACHATD MPUHIUIBI TTOCTPOCHUS CEUEHH, UCTIONB3YS METOJI CJIEIIOB.

CtpouTh ceueHHst MHOTOTPAaHHUKOB METO/IOM CJIEJIOB, BHITIOIHATH (BBIHOCHBIC) TUNIOCKHE
YEepPTEIKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BH] CBEPXY, COOKY, CHU3Y.

Pematsn 3ala41 Ha HAXOXICHHUEC T'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM HJIN aJIrOpUTMaM,
IMPUMCEHAA N3BCCTHLIC AaHAIMTUYCCKUEC METObI ITPU PCIHICHUHN CTAHAAPTHBIX MAaTCMAaTUYCCKHUX



3a4a4 Ha BbIYMCIICHUC paCCTOSIHI/II\/JI MCXKAY ABYMS TOUKAMH, OT TOYKH O0 HpHMOﬁ, OT TOYKH
J0 IIIOCKOCTH, MCKAY CKPCILINBAIOIMUMUCS ITPAMBIMHU.

Pematp 3a1aun Ha HaXOXKAEHUE TEOMETPUUECKUX BEJIMYMH 110 00pas3am Uiy alrOpuTMam,
IIPUMEHSIS] U3BECTHBIC AaHAIIMTUYECKUE METOBI IIPU PELICHUU CTaHAAPTHBIX MATEMaTUYECKUX
3a/1a4 Ha BBIYMCIICHHE YIJIOB MEXIY CKPEIINBAOIIMMUCS IIPSIMBIMH, MEXY IPSIMON U
IJIOCKOCTBIO, MEXKY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Bbrumcaste 00beMbl B TUTOIIA M MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma, IIUPaMU/Ia) ¢
npUMeHEHHEM (OPMYIT; BEIYUACISATH COOTHOIICHUS MEX/Ty TUIOUIAIIMHU IIOBEPXHOCTEH,
00beMaMu MO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh
CUMMETpPHH; IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[TpumMeHsaTH reoMeTpuuecKkre (haKThl IS PEIICHUS CTEPEOMETPHUECKUX 3ajad,
IIPEIIOJIAraloIMX HECKOJIBKO 11ar0B PELICHHs, €CIIH YCJIOBUSA IPUMEHEHUS 3aJaHbl B IBHON

dopme.

IIpuMeHATH NPOCTEMNIINE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1ay.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOE U KU3HU,
pacIo3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MoTy4eHHbIE 3HAaHUS HA MTPAKTUKE: aHAIU3UPOBATh pealbHbIe CUTYalluu U
MIPUMEHATH U3yUYEHHbIE TIOHATHUS B MIPOLIECCE MOMCKA PELICHUSI MAaTEMAaTUUECKHI
chopMyJIHUPOBAHHOM MPOOIEMBI, MOJIETUPOBATH peaIbHbIE CUTYyaI[MH Ha S3bIKE T€OMETPHH,
HCCIeA0BaTh MOCTPOCHHBIE MOJIENH C UCIIOIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara ajreOpsbl; pelaTh IpaKTUYECKUe 3aJaul, CBI3aHHbBIE C HAXOXKICHUEM
T€OMETPUUYECKHUX BEITUYHUH.

11-# knace

OnepupoBath NOHATHAME: MUJIUHAPUYIECKAS TTOBEPXHOCTh, 00pa3yIolue MUINHAPUIECKOM
MOBCPXHOCTHU,; HUIIMHAP, KOHUYCCKas MOBECPXHOCTD, 06pa3yI0Hme KOHUYECKOU IMOBEPXHOCTH,
KOHYC; cheprudeckasi TOBEpXHOCTb.

Pacnio3naBats Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI TIOYYECHHS TEJT BpaIICHUSI.

KnaccuduiupoBats B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OHGpHpOBaTB INOHATHUAMU H.IﬁpOBOﬁ CETMCHT, OCHOBAHHEC CCIrMCHTA, BBICOTA CCTMCHTA,
HlapOBOﬁ CHOﬁ, OCHOBAHHEC MIapOBOI'0 CJIOA, BBICOTA IAPOBOTO CJIOS; mapOBOﬁ CCKTOP.



Bbruucnare 00beMbl 1 TUIOMIAAU TOBEPXHOCTEH Te BpallleHHsl, TEOMETPHUECKUX TEJ C
pUMEHEHHEM (opMyI.

OnepupoBaTh NOHATHIMHI: MHOIOIPAHHUK, BIIMCAHHBIN B c(hepy U ONMHUCAHHBIN OKOJIO CEPHI;
cdepa, BMcaHHAss B MHOTOI'PAaHHUK WJIH TEJIO BpPAIICHUS.

BeauciaaTs COOTHOLICHHUS MCXKAY IUIoIaasIMHU HOBerHOCTeﬁ 1 00beEMaMH HOIIOGHI:IX TCII.

N306paxaTs u3yyaembie GUTYPBI OT PYKH U ¢ TPUMEHEHUEM IIPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTb C€YEHUs TeJl BPaIECHUs.

W3BnekaTh, MHTEPIPETHPOBATH U MPEOOPa30BBIBATH HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX
reoMeTprUecKuX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE IEWCTBUS CIOXKEHHUS BEKTOPOB, BEIYUTAHHUS BEKTOPOB M YMHOXCHHS BEKTOpa Ha
YUCII0, OOBICHATH, KAKUMH CBOMCTBAMHU OHH 00JIamaroT.

HpI/IMeHHTL MMpaBUJIO ITapaJuUICJICIIUIICaa.

OnepupoBath MOHATHIMU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YTOJ MEXKIY BEKTOPAMHU, CKAIIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJTTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxonuts cymMMy BEKTOPOB U ITPOU3BENECHNE BEKTOPA HA YHUCIIO, YTOJI MEX]Ty BEKTOpaMH,
CKaJISIpPHOE MPOU3BEJEHHE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaﬂaBaTB IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAHUHAT.

[IpumensTh reomMeTpuueckue HakThl AJIsl PEIICHUS] CTEPEOMETPUUECKHX 3aj1ad,
MpEeANOJararouX HECKOJIBKO 1Iar0B PEIeHHUs, €CIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHOU

dopme.

Pemrats HpOCTGfIHIHG TCOMETPHUUICCKUC 3a1a4r Ha IPUMCHCHHUEC BEKTOPHO-KOOPJAUHATHOT'O
METoJa.

PemraTe 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUH 1 HaXO0XJICHHUC
reoOMCTPpUICCKUX BCIINMYHH I1O 06pa3uaM HJIN aJIrTOpUuTMaM, NpUMCHAA U3BCCTHBIC MCTObI
IIpU pCHICHUHN CTAHAAPTHBIX MATEMATUYICCKUX 3a/1a4.

[IpuMeHATh pocTeire MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

[TpuBoaUTH MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U JKU3HU,
pacrno3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B MICKYCCTBE.



IIpuMeHATH OTy4YEHHbIE 3HAHKS HA IPAKTUKE: aHAJIM3UPOBATH pealbHbIe CUTYalluU U
MIPUMEHATH U3YUYEHHBIE IIOHATHUS B IIPOLIECCE ITOMCKA PELIEHUS MaTEMAaTHYECKU
copMyIMpPOBaHHON TPOOIEMBI, MOJICTUPOBAThH peaJIbHBIE CUTYaIlUU Ha S3bIKE TE€OMETPHH,
UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHNEM T€OMETPUYECKUX ITOHATHI H TEOPEM,
ammapara aireOpbl; pelaTh NPaKTHUECKUE 3a/1a41, CBI3aHHBIE C HAX0XKICHUEM
FCOMETPUYECKHUX BEIUYHH.

Coaep:xanue yaeOHOro Kypca

10-1 kJace

IIpsiMble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TTOHSITHS CTCPCOMCTPHUU. Tqua, npsamasi, INIOCKOCTh, ITPOCTPAHCTBO. IToustue 00
AKCUOMATUYCCKOM IMMOCTPOCHUHN CTCPCOMCTPUU: AKCHUOMBI CTCPCOMETPUN U CIICACTBHA U3
HHUX.

B3aumHoOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTapaJlICIbHbIE U
CKpeluBaromuecs npsimble. [lapanienbHOCTh NpSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
IapajuIesIbHbIE MIPSMBIC B IIPOCTPAHCTBE; NAapAJUICIBHOCTD TPEX MPSMBIX; IAPAJLIEIBHOCTD
IIPSIMON M TUIOCKOCTH. YTJIBI C COHAIIPaBIEHHBIMU CTOPOHAMHU; YTOJI MEXY NPSMBIMH B
npocTtpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapaliesibHbIE INIOCKOCTH; CBOMCTBA
napajieNbHBIX MI0cKocTel. [IpocTeiimme npocTpaHcTBEeHHbBIE (GUTYPBI HA TUIOCKOCTH:
TeTpa’ip, KyO, napasenenurnes;; IoCTPOSHUE CEUeHUH.

[lepneHquKyAIPHOCTD NPSMOM U TUIOCKOCTHU: MEPIEHAUKYIISIPHBIE MTPSMBIE B IPOCTPAHCTBE,
IIpsIMbIE NTApaJUIEIbHBIE U NEPIEHANKYJIIPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYISIPHOCTH
MPSAMON U TNIOCKOCTH, TEOpEMa O MPSIMOM MEPIECHANKYISIPHON TIIOCKOCTU. YTJIbI B
IIPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUNIOCKOCTBIO; ABYTPAHHBIN YIrOJl, JMHEUHBIA YO
JNBYTPaHHOrO yria. [lepnenaukyisip 1 HaKJIOHHBIE: pacCTOSIHAE OT TOYKH J0 IIOCKOCTH,
paccTostHue OT MPSAMOM J0 TIOCKOCTH, IPOEKIHs (GUTYPBI HA TUIOCKOCTb.
[lepneH UKy IIPHOCTD IIIOCKOCTEMN: MPU3HAK MEPIICHIUKYJIIPHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 Tpex neprneHAnKyIsApax.

MHororpaHHuKH

IToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIC
MHOI'OTPaHHUKH; pa3BepTKa MHOTOrpaHHMKa. [Ipu3Ma: n-yroypHas npusma; rpaHy U
OCHOBAHUS IPU3MBI; IIPsIMast U HAKJIOHHAS IIPU3MBbI; OOKOBas U MOJIHAs TIOBEPXHOCTh
npusMsl. [lapaienenunen, npsMoyTronbHbIN NapasuleenuIe U ero ceoncrea. [lupamuna:
n-yroyibHasi MMpamMua, FpaHu 1 OCHOBAHKE MMPaMUJIbl; OOKOBas U MOJIHAs TIOBEPXHOCTh
MIMPaMM/Ibl; IPAaBUJIbHASL U yCEUEHHAs TUPaMUIa. DJIEMEHThI IPU3MbI U TUPAMMUIBI.
IIpaBuiIbHBIE MHOTOTPAaHHUKH: ITOHSATHE IPAaBUIBHOIO MHOTOTPAaHHMKA; IIPABUJIbHAS IIPU3MA
U IIpaBUJIbHAS NTUpAaMUJA; IPaBUIIbHASA TPEYTOJIbHAS IMPAMK/IA U IIPAaBUIIBHBIN TETpasap;
Ky0. [IpencraBienne o npaBUIbHBIX MHOIOIPAaHHUKAX: OKTa’Ip, JOAEKa’3Ap U UKOCAIP.
Ceuenus npu3Mbl U MUPAMUBIL.



CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH.
OneMeHThl CUMMETPUH B IMpaMuax, Napauieienunesax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: pedpa, quaroHainu, yrisl. [1nomaas 60koBoit
MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTU MPSIMOM MPU3MBI, IJIOIA/Ib OCHOBAaHUM, TEOpEMA O
OOKOBOI MTOBEPXHOCTH MPSIMOM MTpu3MEIL. [11011a16 00KOBOM TOBEPXHOCTH M IIOBEPXHOCTH
MPaBIJIbHOM MUpaMUIbI, TEOPEMA O IUIOMIAAN YceueHHOH mupamubl. [lonsatue o6 ooneme.
O6beM mupaMuIbl, TPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEX Ty IJIOLIAASIMU IOBEPXHOCTEMH,
00beMaMu MOJAOOHBIX TEIl.

11-1 KkJjace

Tena Bpamenus

[Hunuaapudeckasi MOBEPXHOCTh, 00pa3yIolfe HUIHHIPUUYECKON TTOBEPXHOCTH, OCh
WIHHIPUYECKON MOBepXHOCTH. L{umuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTD,
o0pa3yrolas 1 oCb; MIO0AaAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunueckas moBepxHOCTh, 00pa3yIolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA
KOHHMYECKOI moBepxHocTH. KoHyc: ocHOBaHME U BepIlIMHa, 00pa3yolas U 0Ch; IUIOIAIb
OOKOBOM M TOJTHOM MTOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IuaMeTp; IUIOIIalb TOBEepXHOCTH cdepbl. B3aumuoe
pacrioyioxeHue chepsl U MIIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe; miomaas chepsl.

N300paxeHue Tea BpallleHUs Ha MII0CKOCTH. Pa3BepTka nuauHApa U KOHyca.

KomOuHammu Ten BpalieHuss 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, OIIMCAHHBIN OKOJIO chephl;
cdepa, BIUCaHHAs] B MHOTOI'PAaHHMK, WM TEJIO BpAILEHUS.

[Tonsitre 06 o6beMe. OCHOBHEIC CBOMCTBA 00BEMOB Tell. Teopema 00 o0beme
MPSIMOYTOJIBHOTO MapaJuleNienune1a u cliecTBUsS u3 Hee. O0beM HUIMHApa, KoHyca. O0beM
mapa ¥ riomasab chepsl.

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXTY TUIOMIAASIMU IIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

Ceuenus uunuHApa (MapauienbHO U MEPHEHANKYJIISIPHO OCH), CEUEHUS KOHyCa
(mapanyenbHOE OCHOBAHUIO U MPOXOASILIEE YEPE3 BEPIINHY ), CEUEHMS 1Iapa.

BekTopbl M KOOPAHHATHI B MPOCTPAHCTBE

BekTtop Ha miiockocTH U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yucio. PaznoxkeHue BeKTopa no TpeM HEKOMILIaHApHBIM BekTopam. [IpaBuiio
napaienenumnena. Pemenue 3agay, CBA3aHHBIX C TPUMEHEHUEM MPABUIT IEUCTBUM C
BekTopamu. [IpsiMoyronbpHas cucteMa KOopJIMHAT B MpocTpancTe. KoopauHaThl BEKTOpA.



IIpocreiimue 3a1a4u B KOOpAMHATaX. YTOJI MeXAy BeKTopamu. CKaJlIpHOE ITPOU3BEACHNE
BEKTOPOB. BeruncieHue yriioB Mex 1y NpsIMBIMH U IUIOCKOCTSIMHU. KOOpAMHAaTHO-BEKTOPHBII
METO/, IPU PEIICHUU T€OMETPUYECKUX 3a1a4.

TemaTnueckoe MIAHUPOBAHME

10-1 KJacce

KoanuyectBo 4yacos DJIEeKTPOHHBIE
Ne | HaumeHoBaHue (wnbpoBbIe)
n/ | pa3aesaoB u TeM Beer | Kontposbubl | [IpakTiueck | ogpasopaTeibHble
I | HporpaMMbI 0 e paboThI ne padoThl pecypeb
BEelee B bu6mmoreka [IOK
1 A 14 https://m.edsoo.ru/1¢c209¢e
CTEPEOMETPHIO 37
[Ipsambie n Hudposoit kypc
TJIOCKOCTH B «I"eometpus» 10 kiacc,
5 |HpocTpaHcTse. 17 1 OI'AOY AIIO
[TapannenbHOCTD «Axagemust
MPSIMBIX | MuHIpOCBEIICHUS
IJIOCKOCTEN Poccuny»
[TepnienaukynspHoc
3 | Tb IpsAAMBIX U 17 <.>
IJIOCKOCTEMN
Yrael mexny
4 | OpsMbIMHU U 17 1 <.>
TUTOCKOCTSIMU
5 | MHororpaHHuku 17 1 <.>
6 O06beMbl 14 1 < >
MHOTOTPaHHUKOB
IToBTOpEHNUE:
7 | ceuenus, 6 1 <.>
PacCTOSHUS U YTJIbI
OBIIEE
KOJIMYECTBO
YACOB I10 102 > 0
I[MPOT'PAMME

11-1 KkJjace

Ne | HammeHoBaHH

KoanuyecTBo yacoB

DJIEeKTPOHHbIE




n/ |e pa3aesioB H

Bcer

KoHTpoJbHBI

IIpakTHYecKHn

(uudposbie)

n |Tem o0pa3oBaTe/bHbIE
0 e padoThbI e padoThbI
NPOrpamMMbl pecypcsbl
bu6mmoreka [IOK
1 | TenaBpamenus | 30 https://m.edsoo.ru/1c209¢3
7
[Mudposoii kypc
«I"'eomerpusi» 11 knacc,
2 | OObeMsI Ten 30 1 OI'AOY JIIO «Akanemus
MuHnpocBemieHus
Poccuny»
Bexkrops! n
3 KOOpJIMHATHI B 30 1 <..>
IIPOCTPAHCTBE
[ToBTOpEHUE,
4 o0o0menue, 12 1 < >
cucTeMaTH3anu
s1 3HAHU U
OBIIEE
KOJIMYECTBO
YACOB I10 102 3 0
I[TPOI'PAMME

IIpoBepsieMble TPEOOBAHHUS K pe3yJbTaTaM
ocBoeHUus OOII ¥ 3j1eMeHThI CoAepPKAHNSA

10 kaacce

IIpoBepsiemblie TpeOGoBaHus K pe3yjbTaTam ocBoenusi OOII

Ko .
I (I)[Be AEMOLo IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOCHHS OCHOBHOM
poBep o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero o0mero od0pa3oBanus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb
79 ITpuMeHATh aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX NPH PEILICHUH
' r€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh NOHATUAMU: MAPAUIEIBHOCTD U IEPIEHAUKYJIIIPHOCTD
’ MPSAMBIX U IJIOCKOCTEN
7.4 KnaccuduimpoBats B3auMHOE pacioioKEHHE MPSIMbIX U IJIOCKOCTEH B




IIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSIMU: IBYTPaHHBINA yToJI, TPAaHU JIBYIPaHHOIO yIJIa,
peOpo ABYrpaHHOTO yrIiia, JMHEHHBIN Yroi JBYTPaHHOIO YIJla, IpaayCcHas
Mepa ABYIPaHHOTO yria

7.6

OHCpHpOBaTB MOHATHUAMU: MHOT'OI'PAHHUK, BI:IHyKJII:IfI u HCBBIHyKHBIﬁ
MHOTI'OIrpaHHUK, 3JICMCHTEI MHOT'OI'paHHUKaA, HpaBPIJ'IBHBIfI MHOTI'OIrpaHHUK

7.7

PacrioznaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (MMpamMuaa, npusma,
NpSMOYTOJIbHBIN Mapasuienenumnes, Kyo)

7.8

KnaccudunupoBaTs MHOTOTpaHHUKH, BEIOMpAsi OCHOBAHUS IS
KIaccupuKanuu (BBITYKIIbIC U HEBBITYKJIbIE MHOTOTPAHHHUKY, IPaBUIIHHBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBI, TapalJIeIeTUIIe Ibl)

7.9

OHepI/IpOBaTB MOHATHUAMU: CCKYLIAs IMITOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB

7.10

OOBACHATH MPUHIUIBI TTOCTPOCHUS CEUCHHI MHOTOTPAaHHUKOB, UCTIONb3YS
METOJ, CJIE0B

7.11

CTpOI/ITB CCYCHHA MHOTI'OI'PAHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATDH
(BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PHCYHKOB IIPOCTHIX O0OBEMHBIX (PHUTYD:
BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIIMYUH 11O 00pa3am
WJIU QJITOPUTMAaM, IPUMEHSISI H3BECTHBIC aHATUTHICCKHIE METO/IbI TIPH
pEIICHUY CTaHAAPTHBIX MAaTEMaTUIECKUX 33]1a4 Ha BEIYHCIICHHE
pPacCTOSTHUN MEXIY IBYMS TOYKAMHU, OT TOYKH JO MPSIMOM, OT TOYKH J0
IJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

7.13

Pemrate 3a1aun Ha HAXOXAEHUE T€OMETPUYECKHUX BEJIMUMH O 00pa3uam
WJIM QJITOPUTMAaM, IIPUMEHSISI U3BECTHBIC aHATTUTUYECKNE METOBI IIPU
peLICHUY CTaHAAPTHBIX MATEMAaTUYECKUX 3a71a4 HA BBIYUCIICHUE YITI0B
MEKIy CKPEIIUBAIOIUMUCA MPSMBIMU, MEXIY MPSMOM U IUIOCKOCTHIO,
MEXIY IUIOCKOCTSMH, ABYTPAHHBIX YIJIOB

7.14

Boruncnsate 00beMbl U TIIOIA U TOBEPXHOCTEN MHOTOIPaHHUKOB (TIpU3Ma,
MUpaMuia) ¢ IPUMEHEHHEM (POPMYII, BBIYUCIISATH COOTHOIICHHS MEKIY
IUIOUIA/ISIMU [TOBEPXHOCTEN, 00BbeMaMH MOJ0OHBIX MHOTOI'PaHHUKOB

7.15

OnepupoBath NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUN (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh U UHTEPIPETUPOBATH HHHOPMALIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha
YepTekax U pUCYHKax

7.17

[TpuMeHsATh reoMeTpuIecKre (GaKThl IS PEIICHUS] CTEPEOMETPHUECKIX
3a/1a4, IPEaonaraolX HECKOJIbKO IaroB PELICHUs, €CIIU YCI0BUA
NIPUMEHEHHS 33aJ]aHbl B IBHOH opme

7.18

IIpuMeHATH NpOCTENIINE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI ITPH PELICHUH CTEPEOMETPUYECKUX 3a1a4

7.19

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOLE U




JKU3HU, PACIIO3HABATH MMPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATH NOTyYEHHBIE 3HaHUS HA NIPAKTUKE: aHAJTU3UPOBATh PEAIbHBIC
CUTYallUU U IPUMEHATh U3YUYCHHBIC IIOHATHUS B MPOLIECCE NTOMCKA PEILICHUS
MaTeMaTH4eCKH cHOpMyITHMPOBAaHHON IPOOIIEMBI, MOIETUPOBATh peajibHbIE
7.20 CUTYyallUH Ha SA3BbIKE TEOMETPUU, UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIIH C
HCIIOJIb30BAaHNEM T€OMETPUUYECKUX MTOHATHI U TeopeM, anmapaTa aareopsl,
pelaTh NPaKTUYECKUE 3a7a4u, CBA3aHHbIC C HAXOXKICHUEM
r€OMETPUYECKHUX BEJINYUH

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

7

I'eometpus

7.1

OcHoBHBIE TIOHATHS cTepeoMeTpud. Touka, nmpsiMasi, II0CKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH
U CJIC/ICTBUS U3 HUX

7.2

B3aumHOe pacnosioxkeHue NpsIMBbIX B TPOCTPAHCTBE: MEPECEKAIOLIUECS,
MapajuiebHbIE U CKPEIIMBAOIINECS psAMbIe. [[apaieTbHOCTh NPSIMBIX U TJIOCKOCTEN
B [IPOCTPAHCTBE: NapaJljiesIbHbIE MIPSIMbIE B IPOCTPAHCTBE, NAPAILIEIBHOCTD TPEX
IPSIMBIX, APAJUIEIBHOCTD NPSIMOU U IIJIOCKOCTH. YTJIbl ¢ COHAIIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXly IPSIMBIMH B pOCTpaHCTBE. [lapannenbHOCTh MITOCKOCTEN:
napasuiebHbIe IIOCKOCTH, CBOMCTBA MapaJUIENbHbIX TI0cKocTel. [IpocTeiime
MPOCTPAHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: TETPadip, KyO, Mmapaenenumnes,
MOCTPOECHUE CEUECHHI

7.3

[IeprieHAUKYIAPHOCTH NPSMOU U INIOCKOCTH: IIEPIICHIUKYJIIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE, MPAMBIE TAPAJUIEIbHBIE U NIEPIICHANKYJIISIPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHAUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSMOU MEPIEHIUKYIIPHOU
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEKIY MPSIMOU U IUNIOCKOCTBIO, IBYTPaHHBIN
yTOJ1, TMHEWHBIN yroi IByrpaHHoro yria. [lepneHaukymsp v HakJIOHHBIE: paCCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT IPSAMOM 110 TUNIOCKOCTH, MIPOEKIUs (PUTyphl Ha
IJI0CKOCTh. [IepreHIuKyIIIPHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYJIIPHOCTH ABYX
miockocteil. Teopema o Tpex neprneHauKyIspax

7.4

[ToHsATHE MHOTOTrpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBINTYKJIbIE MHOTOIPaHHUKH, Pa3BEpTKAa MHOrorpaHHuka. [Ipusma: n-yroiapHas
NpY3Ma, TPAaHU ¥ OCHOBAHUSI IPU3MBI, TIPsIMasi 1 HAKJIIOHHASI IPU3MBI, OOKOBas 1
II0JIHAs TIOBEPXHOCTH NpU3Mbl. [lapamienenunen, NpsMOYroJbHbIA NapajuieIenunes u
ero cBorictea. [ImpamMua: n-yroyibHasi NMpaMuia, TpaHA U OCHOBAHUE NTUPAMUBL,
OOKOBast U MOJIHAsI TOBEPXHOCTh TMPAaMU/Ibl, IPABUIIbHAS U yCEUEHHAs TUPaMUA.
DneMeHTsI IpU3Mbl U IMpaMubl. [[paBUiIbHBIE MHOTOTPAaHHUKU: TIOHSTHE
IIPABWJIBHOTO MHOT'OTPAaHHUKA, IPABWIIBHAS IIPU3Ma U NIpaBUIIbHAS IUPAMUIA,
npaBUWIbHAS TPEYrojbHAasl MUPaMua U MPaBUWIbHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOAEKa’Ip U nukocazapyrue CedeHus
IIPU3MBI U ITUPAMUIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUS OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OEeMEHTEI CUMMCTPUU B IUpaMUJax, mapauiCJICnurcaax, mpaBUjIbHbIX




MHOTI'OI'paHHUKaxX

Brruucnenue 351eMEeHTOB MHOTOTPAaHHUKOB: pedpa, muaronanu, yrisl. [Inomans
OOKOBOI MTOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, TJIOLIA1b

7.6 | ocHOBaHuUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMON pu3Mbl. [1nomane 60koBoi
HOBEPXHOCTHU U MTOBEPXHOCTH MPABUIIBHOM MUPaMUbI, TEOpEMa O MIIOIIATN
yceueHHoM nupamuabl. [lonstiue 06 o6beme. O6beM MUPAMUIBL, TPU3MBI

779 [TonoOHsbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKIY TUIOIIAASIMUA TOBEPXHOCTEH,

’ 00BEMaMU ITOTOOHBIX TEN

IIpoBepsiemble TpeGoBaHus K pe3yabraTaMm ocBoeHusi OOIT

Ko, .
I (I)[Be SEMOTO IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
posep o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 0Opa3oBaHus
pe3yJabTarta
6 I'eomertpus
OnepupoBaTh NOHATUAMU: LWIMHAPUYECKAs IOBEPXHOCTh, 00pa3yromue
6.1 WINHAPUYECKON MOBEPXHOCTH, IIMIIMHIP, KOHUYECKas TOBEPXHOCTb,
o0pa3yrolye KOHUYECKON TTOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTb
6.2 PacnioznaBate Tena Bpamenus (MUIUHID, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYEHHSI TEJ BPALLICHUS
6.4 KnaccuduimpoBats B3auMHOE pacoyiokeHue cepbl U IIOCKOCTH
OnepupoBaTh NOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CerMEHTa, IapOBOM CIJIOH, OCHOBaHKE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ10s1, IIIAPOBOM CEKTOP
6.6 Brraucnars 00beMbl 1 TUTOIIAAN TOBEPXHOCTEH TeJ BpallleHus,
' IeOMETPUUECKUX TeJl C MPUMEHEHUEM (popMyt
OnepupoBaTh NOHATUSAMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
6.7 OIIMCaHHBIN 0KOJIO cepbl, chepa, BIUCaHHasi B MHOTOTPAHHHUK HITH TEJIO0
BpALLCHUS
6.8 BBIUUCIATE COOTHOMIEHHSI MEXKTy TUIOIMIASIMH ITOBEPXHOCTEH M 00 beMaMu
' MOIOOHBIX TE
6.9 N300paxaTh n3ydaeMble GUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
) YEepPTEIKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB IIPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEI
BpaLLECHUS
6.11 W3BnekaTh, MHTEPIPETUPOBATE U IPE0OPA30BBIBATH MH(YOPMALHIO O

MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha




yepTekax U pUCYHKax

6.12

[TpuMeHsTh reoMeTpudecKre (GaKThl IS pEIICHUS] CTEPEOMETPHUECKIX
3a/1a4, IPEAonaralolX HECKOJIbKO IAaroB PELICHUs, €CIIU YCI0BUA
NIPUMEHEHHS 33aJ]aHbl B IBHOH opme

6.13

OnepupoBath NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE IEHCTBYSI CII0KECHUSI BEKTOPOB, BEIYUTAHUST BEKTOPOB U
YMHOKEHUS BEKTOPA HA YUCII0, OOBACHATH, KAKUMHU CBOMCTBAMH OHH
00J1a1ar0T

6.15

[IpumeHsTH paBUIIO Napasuieenunea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHIMU: 1€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJI
MEKIy BEKTOPAMH, CKaISIPHOE ITPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

Haxoauts cymMMy BEKTOPOB U MTPOU3BEACHNUE BEKTOPA HA YHUCIIO, YTOJI
MEX1y BEKTOPaMH, CKaJSIPHOE MPOU3BEACHHE, PACKIAIbIBATh BEKTOP 10
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTB IMJIOCKOCTh YPABHCHHUEM B HeKapTOBOfI CUCTECMEC KOOpAUHAT

6.19

Pematp npocreiiniie reoMeTpuuecKHe 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOP/AMHAaTHOTO METO/1a

6.20

Pemrate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUH U
HaXOKIACHUC T'COMETPUICCKUX BCJINYHH I10 06pa3uaM HJIN aJIrTOpUTMaM,
MPUMCEHAA N3BCCTHLIC MCTOABI IIPHU PCIICHHUU CTAHAAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpumeHsATh npocTeie TporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTECMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

HpI/IBO,Z[I/ITL MMPpUMEPbI MATEMATUYICCKUX SaKOHOMCpHOCTCﬁ B IIpUpoac u
JKN3HU, PACIIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATH NOTy4YEHHBIE 3HAaHUS HA NIPAKTUKE: aHATTU3UPOBATh PEAJIbHBIC
CUTYyalH U IPUMEHATh U3y4YECHHBIE ITOHATHUSA B IIPOLIECCE TIOUCKA PEILIECHUS
MaTeMaTU4eCKU CPOPMYITMPOBAHHON MPOOIEMbI, MOJICITUPOBAThH pealIbHbIC
CUTYAalH Ha S3bIKE TCOMETPUH, UCCIIEA0BATH IIOCTPOCHHBIE MOJEIIH C
HCTIOJIb30BAHUEM F€OMETPUUECKUX MOHATUH U TEOpEM, anmnapaTa anreopsl,
peuaTh IPaKTUYECKUE 3a1a4, CBA3aHHBIE C HAXO0XKIECHUEM
T€OMETPUYECKUX BEJINYUH

HpOBepHeMble IJIEMEHTHBI COACPKaAHUA

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomertpus
6.1 [ununaapudeckasi MOBEPXHOCTh, 00pa3yIolfe HUIHHIPUUYECKON TTOBEPXHOCTH, OCh

WINHAPUYECKOH moBepXxHOCTU. L{unuHap: ocHoBaHMUs U OOKOBAast MOBEPXHOCTH,




o0pa3yromiasi U 0Cb, IJIOLIaAb OOKOBON U MOJTHON MOBEPXHOCTHU

6.2

Konnueckas moBepxHOCTh, 00pa3yolre KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYECKoii moBepxHocTU. KoHyC: OCHOBaHUE U BeplInHa, 00pa3yrolias 1 oCh,
TJI0MIAIb OOKOBOM U MOJTHOM MOBEPXHOCTU. Y CEUYECHHBIN KOHYC: 00pa3yroIme u
BBICOTA, OCHOBaHMS 1 OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, InamMeTp, IIoaas MOBEpXHOCTH chepbl. BzanMuoe
pacrosioskeHue chepbl U INIOCKOCTH, KacaTellbHas MJI0CKOCTh K cdepe, TIomaib

chepsl

6.4

N3o0pakenue Ten BpamieHus Ha I0CKocTH. Pa3BepTka nummHapa U KOHyca

6.5

KomOuHnanmu Ten BpalieHrs 1 MHOTOTpaHHUKOB. MHOTOIpaHHMK, OTIMCAHHBIN
OKO0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHHS

6.6

[Tonsitrie 06 o6beMe. OCHOBHEIC CBOMCTBA 00BEMOB Tel. Teopema 00 oObeme
NPSIMOYTOJIBHOTO MapaJuIeyIeuIeia U cleacTBUS u3 Hee. OObeM IMINH/IPa, KOHYyCa.
O0bem mapa ¥ miomaas chepst

6.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXTY TLIOMIAISIMHI
MMOBEPXHOCTEH, 00beMaMu MOJOOHBIX TEI

6.8

Ceuenus uunuHApa (MapauienbHO U MEPHEHANKYJIIIPHO OCH), CEUEHUS KOHyca
(mapasuienbHOE OCHOBAHUIO M ITPOXOASIIEe Yepe3 BEPIINHY ), CEUeHUs 11apa

6.9

BexTop Ha mockocTy U B IpocTpaHCcTBe. CII0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YUCII0. Pa3nokeHne BEKTOpa 10 TpeM HEKOMIUIAHAPHBIM
BekTtopam. [IpaBuno napamrenenunena. Pemenue 3agad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

6.10

[IpssmoyrombHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHATEI BEKTOpAa.
[Ipocreiimue 3a1auu B KOOpAMHATaX. YT0JI Mexay BekropaMu. CkansipHoe
IIPOU3BENICHNE BEKTOPOB. BhIUNCIIEHNE YTII0B MEXKAY MPSIMBIMU U INIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METO/ MTPU PEIIEHUN T€OMETPUUYECKUX 3a4a4

IIpoBepsiemblie HA EI'D mo maTremaTuke
TpedoBaHus K pe3yjabraram ocBoeHus OOII

COO

Jiis mpoBenenust EI'D mo MareMaTuke UCTONB3yeTCs MepedcHb (KOAHUPUKATOP)
npoBepsAeMbIX TpeboBaHui K pe3ynbraTtam ocBoeHust OOIT COO u nepedyeHs 3J1eMEHTOB
COJIep KAHUS.

Ilepeuens (kogudukaTop) npoBepsieMbIX TpedoBaHMi K pe3yjbTaTaMm ocBoeHusi OOII

COO

Kon

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3yJbTATAM OCBOEHUS

NMPOBEPSEMOro | OCHOBHOH 00pa30BaTeIbHON MPOrPaMMbl CPETHEr0 00IIero




TpeOoBaHUs

o0pa3zoBaHus

Brnanenne MeTogaMu 10Ka3aTeNbCTB, aITOPUTMAaMHK PELICHUS 3a/1a4;
yMeHue GopMyITHPOBATEH M ONIEPUPOBATH NOHATHAMHU: ONPEETICHHUE,
aKCHOMa, TEOpPEMa, CIIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHATH UX; YMEHHE (hOPMYITHUPOBATD
00paTHOE M MMPOTHBOIIOJIOKHOE YTBEP)KACHUE, TPUBOAUTH IPHUMEPHI U
KOHTPIPUMEPBI, UCTIOIB30BAaTh METOJI MATEMAaTHUECKOW MHIYKIIUH;
HPOBOANTH JJOKA3aTeNIbHbBIC PACCYKICHHS IPH PELICHNH 3aa4, OLICHUBATh
JIOTHYECKYIO NMPABUIBLHOCTh PACcCyKICHHI; yMEHUE ONIEpUPOBAThH
HOHSATHAMH: MHOXECTBO, TIOJMHOKECTBO, OTIEPALIUH HAJl MHOKECTBAMH;
YMEHHE UCTI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapaTt JUIsl OITMCaHUs
pEaTbHBIX MPOIIECCOB U SABJICHUI U P PELICHUH 33a]a4, B TOM YHUCIIE U3
APYTUX y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha INIOCKOCTH; YMEHHUE 33aBaTh U
OIUCBIBATh TPadbl pa3IMYHBIMU CIIOCOOAMU; HCTIONIB30BATh rpadbl MpH
peLIeHn! 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYPaTbHOE YHUCIIO, 1IETI0E YUCTIO,
CTETEeHb C IENBIM MoKa3aTelieM, KOpeHb HaTypallbHOM CTENeHH, CTETIeHb C
palMoHaTBHBIM IMOKA3aTEJIEM, CTETICHb C ICUCTBUTEIHHBIM ITOKA3aTENEM,
norapudm 4ucia, CHHyC, KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YKCIIA,
OCTaTOK IO MOAYJI0, PAIlMOHAIIBHOE YUCII0, UPPALIMOHATIFHOE YHUCTIO,
MHO’KECTBA HATYPaJIbHBIX, IIEJIbIX, PALIMOHANIBHBIX, I€HCTBUTEIBHBIX YUCET;
YMEHHUE UCTIOIH30BaTh MPU3HAKHU ACIMMOCTH, HAMMEHBIIIUNA 00N
JIeNUTeNNbh U HaUMEHbIIIee o01ee KpaTHoe, aaroput™ EBknuaa npu
pelIeHUN 3a71a4; 3HaKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHHUE BBIMOIHSITH BHIYHCIICHUE 3HAUCHUN U TpeoOpa3oBaHuUs
BBIpQXEHUH CO CTENEHsIMHU U JiorapudmMamu, mpeodpa3zoBaHus ApoOHO-
palMoHATBHBIX BBIPAKCHUI; YMEHHUE ONIEPUPOBATH MOHSATHUSIMHU:
MOCIIEI0BATEILHOCTD, apu(hMeTHYECKast IPOrPeCcCcusi, FeOMEeTpUIecKast
nporpeccusi, 0eCKOHEYHO yOBIBaIOIIas TeOMETPUIECKast MPOTPECCHS;
YMEHHUE 33/1aBaTh MOCIEI0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATH MOHITHIMHU: KOMIUIEKCHOE
YUCJIO0, CONPSKEHHbIE KOMITJIEKCHBIC YUCIIA, MOAYJIb U apTyMEHT
KOMILIEKCHOTO Ynciia, opMa 3aricy KOMIUIEKCHBIX YHCEeIT
(reomeTpudeckasi, TPUTOHOMETPUYECKAs U anredpandeckas); yMeTh
MIPOU3BOAUTH apU(PMETHIECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIb30BaHUSI KOMILJIEKCHBIX YHUCEIT; ONIEPUPOBATH
MOHATUSIMU: MaTpula 2x2 u 3X3, onpeaeanuTeab MaTPHUIIbL,
F€OMETPUUYECKHI CMBICIT OTIPECTUTENS

YMeHue onepupoBaTh MOHATUAMU: PallMOHAIbHbIE, UPPALMOHAJIBHBIE,
MOKa3aTelbHbIE, CTEIIEHHBIE, JJorapu(MUYECKUE, TPUTOHOMETPHUUECKHE
YPaBHEHMS U HEPABEHCTBA, UX CUCTEMbI; YMEHHE ONEPUPOBATH MOHATHIMMU:
TOJIECTBO, TOKJECTBEHHOE IPE0Opa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cucTeMa ypaBHEHUH U HEpaBEHCTB, PABHOCUIIBHOCTb YPaBHEHHIH,
HEPAaBEHCTB U CUCTEM; YMEHHUE pelIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C TMOMOIIBIO Pa3IMYHBIX IPUEMOB; pellaTh YpaBHEHHsI, HEPAaBEHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI
JUIsl pEeLIeHUs] MaTeMaTHYECKUX 3ajay M 3a]1a4 U3 Pa3IUuHbIX 00sacTen




HAYKH U peabHOM KU3HU

YMeHne ornepupoBaTh MOHATHIAMHA: QYHKIHS, Y€THOCTh (PYHKIIUH,
HNEPUOIMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (PyHKITNH, HanOOJIbIIIee M HAUMEHbIIIee 3HAYCHUS
(GYHKIMK Ha IPOMEXYTKE, HeNpepbIBHAs (PyHKIMS, aCUMITOTHI rpaduka
(byHKIMH, IepBasi ¥ BTOpasi MPOU3BOIHAs (YHKIINU, TEOMETPUIECCKUN 1
¢u3nueckuit CMbICI IPOU3BOIHOM, TEpBOOOpa3Hasi, ONpe1eeHHbIN
MHTETpal; yMEHHE HAXOIUTh aCUMIITOTHI rpaduka QyHKINH; yMEHUE
BBIUUCIIATH POU3BOHBIE CYMMBI, IPOU3BEICHNS, YACTHOI'O U KOMIIO3ULIUU
(byHKIMH, HAXOAUTH YpaBHEHHE KacaTeIbHOH K rpaduky QyHKINU; yMEHHE
HaXOJUTh MPOU3BOAHBIE FTIEMEHTAPHBIX (DYHKIIHI{; yMEHHE HCII0Ib30BaTh
MIPOM3BOIHYIO JUTS UCCIIEOBaHHS (DYHKIIHIA, HAXOIUTh HAUOOJIBIIHE U
HaUMEHbUINE 3HaYeHUs (PYHKUUH; CTPOUTH rPa)uKi MHOTOWIICHOB C
MCTIOJIB30BaHUEM allllapaTa MaTeMAaTHIECKOTO aHaJH3a; MPUMEHSTh
MPOU3BOJIHYIO JUI HAXOKICHUS HAMJTYYILIEero peIeHus B IPUKIAIHbIX, B
TOM YHCJIE COIIMATbHO-YKOHOMUYECKHUX U (PU3NIECKHX 3a/1a4ax; HAXOJUTh
IUIOIIAAN U 00beMbI (GUTYDP € IOMOLIBIO HHTETpalla; IPUBOIUTH IPUMEPHI
MaTEeMaTHIEeCKOTO MOJICITMPOBAHUS C MTOMOIIBIO TH(epeHITHaTbHBIX
ypaBHEHUH

YMeHue onepupoBath MOHATUIME: Tpaduk GyHKIHMHM, 00paTHAs PYHKITUSA,
KOMIMO3ULUS QYHKUUH, THHEeHHAs QYHKIUS, KBaJApaTuyHas QyHKINSA,
panuoHanbHast QyHKIMS, CTENeHHas (PyHKLUS, TPHTOHOMETPUUYECKHUE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpHUYECKUE (DYHKIMH, TIOKa3aTelbHas U
norapudmudeckast GyHKIMHI; YMEHHE CTPOUTH TpadUKN N3YUECHHBIX
(byHKIMH, BBITOJIHATH TpeoOpa3oBanus rpagukoB GyHKIMNA, HCIIOIB30BaATh
rpaduKu 17151 U3y4EeHUs MPOLIECCOB U 3aBUCUMOCTEH, IIPU PEIICHUH 3a/1a4
U3 APYTUX y4eOHBIX MPEAMETOB U 33124 U3 pealbHON JKU3HHU; BBIPAXKaTh
(bopMynIaMH 3aBUCUMOCTH MEXJly BEJTMUMHAMM; UCTIOIb30BaTh CBOMCTBA U
rpaduku GYHKUUH U pellieHHs ypaBHEHH, HEpaBEHCTB U 337134 C
napamMeTpamu; U300paxkaTb Ha KOOPAUHATHOHN MJIOCKOCTH MHOXKECTBA
pelIeHu YpaBHEHHM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3374 pa3HbIX TUIIOB (B TOM YHUCIIE Ha
MIPOIICHTHI, JOJIM U YaCTH, Ha JBM)KEHUE, pabO0Ty, CTOMMOCTh TOBAPOB H
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPaBJICHUS JIUYHBIMU U CEeMEHHBIMU
(buHaHCAMU); COCTABIIATH BHIPAXKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U MX
CUCTEMBI 110 YCJIOBHIO 3aJ1a4H, UCCIIE0BATh IIOJIy4YCHHOE PELICHUE U
OLIEHMBATh MPABAONOI00HOCTh PE3yIbTATOB; YMEHUE MOJIEIUPOBATh
peanbHbIC CUTYallUH Ha A3bIKE MATEMATUKH; COCTABIIATH BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA M UX CUCTEMBI I10 YCIIOBHIO 3aJ1a4H, UCCIIEIOBATh
MIOCTPOCHHbIE MOJIENH C MCIIOJIb30BaHUEM armapara anreopsl,
MHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue ornepupoBaTh MOHATHAMU: CpeaHee apupMETHIECKOe, METUaHa,
HauOoJIbIIIee M HANMEHBIIIEEe 3HAYCHHUS, pa3Max, JUCIIEPCHs, CTAaHAaPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
nH(popManuio, MpeJCTaBICHHYIO B TA0IHIIAX, HA AUarpaMMax, rpadukax,
OTpa)KaroIyI0 CBOMCTBA peabHbIX IIPOLIECCOB U SBJICHUI; IIPEICTABIIATD
WH(OpMAIHIO ¢ TOMOIIBIO TAOJIHII U TUATPAMM; UCCIIEI0OBATh




CTaTUCTUYECKHUE IaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM TpaduIecKux
METOJIOB M SJICKTPOHHBIX CPEJCTB; Tpad)UIeCKH UCCIET0BATH COBMECTHEIC
HAOJIIO/IEHUS C TIOMOIIBIO JUarpaMM pacCeMBaHUs U JINHEHHOM perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIIyYalHBIN OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTD CIyYalHOTO COOBITUS; YMEHHUE BBIUNCIIATh
BEPOSITHOCTH C UCTIOJIb30BaHUEM I'pahUIeCKUX METOJIOB; IPHMEHSTh
(bopMyJIBI CIIOKEHHS U YMHOKEHHSI BEpOATHOCTEH, (hopMyITy NOTHOMN
BEPOSTHOCTH, (hopmyiy bepHyn, komOnHaTOpHBIE (haKThI U OPMYIIHI;
OLIEHUBATh BEPOSATHOCTH PeasIbHBIX COOBITUH; YMEHHE ONEPHPOBAThH
MOHATUSAMHU: CIyJaifHasi BEIMYMHA, pacTpe/ie]ICHuEe BEPOSITHOCTEH,
MaTeMaTU4eCKOe 0XKUaHNe, TUCTIEPCHsSI U CTaHIAPTHOE OTKIOHEHHE
CITly4aifHOW BeIMYMHBI, QYHKIIMU PAacTpeeNICHHs U TUIOTHOCTH
PaBHOMEPHOT0, IOKA3aTEIBHOIO U HOPMAJILHOTO PACIIPECIICHUI; yMEeHNe
WCTIOJIh30BaTh CBOMCTBA M3YYCHHBIX PACTIPEACIICHUN ISl pEIICHUs 3a,1a4;
3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX YUCEII, METO/IbI BHIOOPOUHBIX
WCCIICIOBAaHHIT; yMEHUE TIPUBOTUTH TPUMEPHI TPOSIBIICHHSI 3aKOHA OOJIBIITNX
quces B IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE ONIEpUPOBATh
MOHATHUSIMH: COUYETaHHE, IEPECTAaHOBKA, YHCIIO COYECTAHUH, YHCIO
nepecTaHoBoK; OnHOM HbroTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE
(bakThI ¥ pacCyKIEHUs U PEIICHNS 3aJad; OLIEHHUBATH BEPOSTHOCTH
peanbHBIX COOBITUH; COCTABIATH BEPOITHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH TOJTYUYCHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: TOUKA, MPSAMasi, IIIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JyU, BEJIMYMHA YIJIa, INIOCKUH YTroJ, 1ByTpaHHBIN
YIoJl, TPEXTPaHHbIN YToJl, CKPEIMBAIOIINECS IPSIMbIE, TapalIeTbHOCTh U
MEePIEeHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEN, YTOJI MEXy MPSMBIMH, YTOJI
MEX1y IPSAMOH U MJIOCKOCTBIO, YTOJI MEXY MIIOCKOCTSAMHU, PACCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBIMH, PACCTOSIHUE MEXTY
IJIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh IPU PELICHUU 3a/1a4 U3yUYEHHbBIC
(bakKTbl U TeOpEMBbI IJITAHUMETPUH; YMEHUE OLICHUBATH pa3Mepbl O0BHEKTOB
OKpY’KaroIlero Mupa; CTpOUTh MaTEMaTUUECKHE MOJIETH C IIOMOIIBIO
reOMETPUUYECKUX MOHATUHN U BEJIMYHMH, PEIlIaTh CBA3aHHbBIE C HUMU
MPaKTUYECKHUE 3a]]a41
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb (GUTYpPbI, 00beM HUTYPBI,
MHOTOTPaHHUK, MPABUIbHBIH MHOTOTPaHHUK, CEYEHNE MHOTOI'PaHHUKA,
Ky©0, napajuenenurnes, pusma, nupamuia, purypa u HoBepXHOCTh
BpaIeHHs, IIIITMH/P, KOHYC, map, cdepa, miomaas chepsl, mionai
MOBEPXHOCTHU MUPaMM/Ibl, IPU3MBI, KOHYyCa, WINHApa, 00BbeM Kyoa,
IPsIMOYTOJIBHOTO Napajuleenunea, TUpaMubl, IPU3MbI, HUIUHAPA,
KOHYcCa, I11apa, pa3BepTKa OBEPXHOCTHU, CEUEHUS KOHYCa U LIWIIMHAPA,
napajJiesIbHble OCU WJIM OCHOBAHUIO, CEYEHHUE 111apa, INIOCKOCTb,
Kacaromascs cepsl, UINHAPa, KOHYCa; YMEHHE CTPOUThH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (GUTYPBI M TIOBEPXHOCTH
BpAILICHUS, UX CEYCHMSI, B TOM YHUCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE TIPUMEHSTh CBOWCTBA T€OMETPUIECKHUX (PUTYP, CAMOCTOSITEIIHHO
(bopMyIHpOBATH ONPEEICHUS U3y4aeMbIX (GUTyp, BBIABUTaTh IMIIOTE3BI O
CBOMCTBAX M MpPU3HAKaX F€OMETPUUECKUX PUTYpP, 00OCHOBBIBAThH WIIN
OIIpOBEpraTh UX; yMEHHUE MPOBOAMUTH KiIacCU(UKALUIO PUTYp 110




Pa3IMYHBIM MPU3HAKAM, BBHITIOTHATH HEOOXOAUMBIE TOTOTHUTENbHBIC
MOCTPOCHUS

YMeHue onepupoBaTh NOHATHAMU: ABH)KEHHE B IPOCTPAHCTBE,
napajuIebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpazoBaHue Noa00us, TOJOOHBIE (DUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U IOJJOOHBIE (PUTYPHI, B TOM YHCIIE B IPHPO/IE,
UCKYCCTBE, apXUTEKTYPE; UCIIOIE30BATh TE€OMETPHUCCKIE OTHOIICHHS IPU
peIIeHNH 331a4; HAXOIUTh T€OMETPUIECKHE BEIMIMHBI (JITMHA, YTOJ,

11 Iomaas, 00beM) MU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB U U3
pearbHOMN J)KU3HU; YMEHHUE BBIYUCIIATH TEOMETPHUECKUE BETMUNHBI (JITHHA,
yTOJ1, TUIOIIa b, 00BbEM, IUIOIIA/Ab TIOBEPXHOCTH ), HCIIOJIB3YS H3Y4YCHHbIC
(bopMyIIBI B METOJIBI, B TOM YHCIIE: TIOUIA(b TIOBEPXHOCTH MUPAMUJIBI,
NPU3MBI, KOHYCa, IMIHHIPA, TUTomans cdepsl; o0beM Ky0a,
MPSMOYTOJIBHOTO MMapauIeeTUIe/Ia, TMPAMHUIBI, TIPU3MBIL, IIHITUHIPA,
KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIEHHE 00BbEMOB TTO0OHBIX (HUTYP

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
BEKTOP, KOOPIAUHATHI TOYKH, KOOPAMHATHI BEKTOPA, CYMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOPa Ha YHCIIO0, PA3JIOKEHHE BEKTOpa 1o 0a3ucy,
CKaJISIPHOE MPOU3BEICHNE, BEKTOPHOE IIPOU3BEICHUE, YT O MEXKIY
BEKTOPAMH; YMEHHUE HCIIOIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METO/ IS
pElIeHUs TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 APYTUX YIEOHBIX IPEIMETOB
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YMeHue BbIOMpaTh MOAXOSAIIMN METOJT 7S peIlieH s 3a/1a4ul; IOHUMaHHUe
3HAYMMOCTH MaT€MaTHUKH B U3YYCHUH MPUPOIHBIX U O0IIECTBEHHBIX

13 IIPOLIECCOB U SIBJICHUI; YMEHUE PACIIO3HABATH IIPOSIBICHUE 3aKOHOB
MAaTE€MAaTHKHU B UCKYCCTBE, YMEHHE IPUBOAUTH IPUMEPHI MATEMAaTUYECKHUX
OTKPBITUH POCCUKCKON U MUPOBOW MAaTEMAaTUYECKON HAYKH

IlepedyeHs 31eMeHTOB cofepkaHusi, NpoBepsieMbIX Ha EI'D mo MmaTemaruke

Kopn | IIpoBepsieMblii 3J1IeMeHT cO/lep:KaHUS

1 | Ywucna u BeIUUCIECHUSA

1.1 |HatypanbHsbie u nienbie uncia. [[pu3Haku JeTMMOCTH LEJIbIX YUCEN

12 PanmonaneHbie ynciia. OOBIKHOBEHHBIC U JICCATUYHBIC APOOH, TIPOIICHTHI,
"~ | 6eckoHEYHBIE IEPUOANYECKUE APOOU

13 ApudmeTnaeckuii KOpeHb HATYypadbHOU cTeneHu. JlelicTBus ¢ apudmeTHnIecKuMu
"~ | KOpHSIMHU HaTypaJIbHOU CTENIEHU

14 Crenens ¢ 1enbM nokasareneM. CTeneHb ¢ pallMoOHaIbHBIM Noka3areneM. CBolicTBa
" | creneHu

15 CuHyC, KOCHHYC U TaHT'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
"~ | apKTaHI'€HC YUCIOBOT0O apryMeHTa

1.6 | Jlorapudm uncna. JlecssTuuHbie U HATYpaJIbHBIE TOTapH(PMBI

17 JeiictButenpsHbie yncna. ApudmMeTndeckue onepanuu ¢ AeMCTBUTEIbHBIMU YHCIAMHU.

HpI/I6J'II/I)K€HHI)I€ BBIYUCIICHUS, ITPpaBUJIa OKPYTJICHHA, IIPUKUJKA U OLICHKA PE3yJibTaTa




BBIYHUCJIICHUN

1.8 | [IpeoOpazoBaHue BhIpaKEHUN
1.9 | KommnekcHble uncia
2 | YpaBHeHUs U HEpPAaBEHCTBA
2.1 |Lemnsie u 1poOHO-pallMOHATILHBIC YPaBHEHUS
2.2 | UppanuoHanbHble YpaBHEHUS
2.3 | TpuroHomeTpuuecKre ypaBHEHHUS
2.4 |lloka3aTenpHble U JOrapupMHUUECKUE YPABHEHUS
2.5 |lensie u 1poOHO-paliMOHATIBLHBIC HEPABCHCTBA
2.6 | UppammonanbHbie HEPaBEHCTBA
2.7 |Iloka3aTenbHbIE U JOTapHU(PMHUUECKIE HEPABEHCTBA
2.8 | TpuroHoMeTpUyecKre HEpaBEHCTBA
2.9 | Cucrtembl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHus, HEPaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuna cucteMbl TUHENHBIX ypaBHEHUH. OnpeenuTens MaTpULb
3 | ®yHKuuM U rpapuKu
31 dynkus, crocoOsl 3ananus Gyskiuu. ['paduk ¢pynknun. Bzaumuo oOpaTHbIe
" | bynkun. Yetnsle u HeueTHble QyHKIMH. [lepuonuueckne GyHKINU
OO6nacTb onpeneneHuss 1 MHOXKeCTBO 3HaueHuH pyHnkiuu. Hynu pyHkimm.
39 [IpomexyTku 3HaKOnocTOSIHCTBA. [IpOMEX)YTKM MOHOTOHHOCTH (YHKIUH.
" | MakcumyMbl 1 MUHUMYMBI QpyHKIH. Hanbosnbiiee 1 HauMeHblee 3HaYCHUE
(GYHKIIMN HAa IPOMEXKYTKE
33 Crenennast GyHKIHMS C HATYpaJIbHBIM U LIEJIBIM 1oKa3aTeneM. Ee cBoiicTBa u rpaduxk.
CBoiicTBa 1 rpauK KOPHSI N-0¥ CTETICHU
3.4 | TpuroHomerpuueckne GyHKINHU, UX CBOMCTBA U rpadpuKu
3.5 |Iloka3arenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U TpaduKu
36 Touxu pa3pbiBa. AcUMNOTOTHI rpadukoB ¢pyHkIMA. CBoMCTBA QYHKUNH, HEIPEPHIBHBIX
Ha OTpe3Ke
3.7 |IocienoBaTeNbHOCTH, CIIOCOOLI 3aJaHNs ITOCIEI0BATEILHOCTEN
3.8 | Apupmernueckas u reomeTpuueckas nporpeccur. @opmyiia CI0XKHBIX MPOLIEHTOB
4 | Havana MaTeMaTH4eCKOro aHalIu3a
4.1 |IIpowmsBoxnas ¢pyHKumU. [Ipon3BOAHBIC FI€MEHTAPHBIX (DYHKITHIA
[TpumeHeHre Mpon3BOIHON K UCCIIETOBAHHIO (DYHKIMI HA MOHOTOHHOCTb U
4.2 [skcTpemyMbl. HaxoxaeHue HanOobIIero 1 HAMMEHBIIET0 3HAaYCHUS (DYHKIIMH Ha

OTpe3Ke
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[TepBoobOpa3nas. UnTterpan

5 | MHoXecTBa U JIOTHUKa
5.1 | MHuoxecTBO, onepaiy HajJ MHOXKecTBaMHu. [{uarpammel Ditnepa - Benna
5.2 |Jloruka
6 | BeposTHOCTB M cTaTHUCTUKA
6.1 | OnucarenpHas CTaTUCTHUKA
6.2 | BeposTHOCTB
6.3 | KomOunaTopuka
7 | I'eomerpus
7.1 | ®urypsl Ha MJIOCKOCTH
7.2 | IlpsiMbIe U IUIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOTOTpaHHUKHU
7.4 | Tena u MOBEPXHOCTH BpaIICHUS
7.5 | KoopanHAaThI U BEKTOPBI
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