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[TOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpusi» 6a30BOro ypoBHs IS
oOyuaromuxcs 10 —11 kimacco pa3padborana Ha ocHoBe denepanbHOro
roCyJIJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEAHEro O0IIero 0opa3oBanus,
C Y4ETOM COBpPEMEHHBIX MUPOBBIX TPEOOBAHUA, IPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAJAUIIUNA POCCUICKOTO 00pa30BaHUsI.
Peanuzanust mporpaMMbl o0ecrieyuBaeT OBIaICHUE KIIFOUEBBIMU KOMIIETEHITUSIMU,
COCTABJISIFOIIMMHU OCHOBY JIJII CAMOPA3BUTHSI U HETIPEPHIBHOTO 00pa30BaHus,
[[EJI0CTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHSI
JUYHOCTU 00YYarOIINXCS.

HEJIM U3YUEHNMA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTo Kypca reoMeTpyuu Ha YPOBHE CPEHETr0 O0IIero 00pa3zoBaHus
o0yCIIOBIeHA TPAKTUICCKON 3HAYUMOCTBIO METAIIPEAMETHBIX U TPEIMETHBIX
pPE3yNbTaTOB 00YUYEHHUS TCOMETPUHN B HAIIPABJICHUH JIAYHOCTHOTO Pa3BUTHS
oOyuatonuxcs, GopMupoBaHus (PyHKIIMOHATBHON MaTeMaTHIeCKOW TPaMOTHOCTH,
U3YYCHUS JPYTUX YUEOHBIX TUCIHUIUTNH. PazBuTue y oOydaromuxcs mpaBUIbHBIX
MPEICTABIICHU O CYIITHOCTH U MPOUCXOKICHUN T€OMETPUUECKIX a0CTPAKIUH,
COOTHOIIIEHUH PEATHHOTO M UJI€aJIbHOTO, XapaKTepe OTPAKEHUS MATEMATUIECKON
HAYKOU SIBJICHUH U MPOIECCOB PEATbHOTO MUPa, MECTE TEOMETPUU B CUCTEME HayK
Y POJIM MAaTEMaTHYECKOTO MOJICTTUPOBAHMS B HAYYHOM TIO3HAHUU U B TIPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYIYHOTO MUPOBO33PECHHUSI YUAIIMXCS, & TAKIKE
KaueCTB MBITIUICHHSI, HEOOXOAMMBIX JJIS aJIaliTallid B COBPEMEHHOM OOITIECTRE.

['eomeTpus SBISETCS OJHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPETHEr0 OOIIEro
o0pa3zoBaHus, TaK Kak 00ecrieurMBaeT BO3MOKHOCTh U3YUEHUSI KaK JUCITUTIIINH
€CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOU.

Jlormueckoe MbllIUIEHKE, POPMUPYEMOE MTPU U3YUECHUH 00YyUaroIIUMHUCS
MIOHATUWHBIX OCHOB T€OMETPUM U IIOCTPOCHHUHM LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI€ PELICHHs TEOMETPUUYECKHUX 3a]1a4, YMEHUE BBIIBUTAaTh U OIPOBEPraTh
TMIIOTE3bI HEITOCPEACTBEHHO UCIIOIB3YIOTCA IPU PELIEHUH 3a7a4 €CTECTBEHHO-
HAy4YHOTI'O LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHre OpUeHTHPOBATHLCS B MMPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO BCEX
001acTAX NeATeIbHOCTH YejoBeka. OpueHTaIHs YeIOBEKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COIMATLHOTO ObITHSA, (hopMa
OTpaKEHHUsI OKPYKAIOIIETO MUPA, YCIOBUE YCIICITHOTO MTO3HAHKS H aKTUBHOTO
npeoOpa3zoBaHus JAeHCTBUTEILHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMHU
oOpa3zaMu 00bEIMHSET Pa3HbIe BUBI YICOHON U TPYAOBOM NEATEILHOCTH,



ABJIACTCA OJHUM M3 HpO(beCCHOHaJIBHO Ba’XHBIX Ka4YCCTB, II0OOTOMY aKTyaJlbHa
3agada (bOpMI/IpOBaHI/IH y o6yqa}0mnxc;1 MMPOCTPAHCTBCHHOI'O MBIINIJICHHS KaK
PaSHOBHUIHOCTHU O6p33HOFO MBIIIVICHUA — CYIICCTBCHHOI'0O KOMIIOHCHTA B
IIOATOTOBKE K HpaKTquCKOﬁ ACATCIBbHOCTH 110 MHOI'MM HAIlPaBJICHUSM.

[lenp ocBOCHMS MTPOrpaMMbI y4eOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE
o0yueHus — 00111e00pa3oBaTeIbHOE U OOIIEKYIBTYPHOE Pa3BUTHE O0yHAIOIIUXCS
gyepe3 obecredeHne BO3MOXHOCTH MPUOOPETEHUS U UCTIONB30BaAHUS
CHUCTEMaTUICCKUX TCOMETPHUSCKUX 3HAHUH U JEHCTBUH, CTICITU(PUIHBIX
reOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOI0KEHHSI 00pa30oBaHus 1O
CHEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIATHBIM UCTIOJIE30BAHIEM T'€OMETPHH.

[Iporpamma no reomeTpun Ha 6a30BOM ypOBHE MIpeHA3HAYCHA JIJIST 00 YJIArOIITIXCSI
CpeIHEeH IITKOJIBI, HE UCTIBITHIBABIINX 3HAYNTEIIBHBIX 3aTPYTHEHUN HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. Takum 00pa3zoM, oOyuarorecs: Ha 6a30BOM
YPOBHE JTOJDKHBI OCBOUTH O0IIIME MaTEMaTUYECKUE YMEHUS, CBSI3aHHBIC CO
cnenupUKol TeOMETPpUN U HE0OXOIUMBIE TS )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3Toro, oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee TIyOoKoO,
€CIIi B AaJIbHEHIIIEM BOZHUKHET HEOOXOIUMOCTh B TECOMETPHUECKUX 3HAHUSIX B
po(heCCUOHATTLHON e TEIbHOCTH.

JlocTrkeHue e OCBOCHUS ITPOrpaMMbl 00ECIIEUNBAETCS PeLICHUEM
COOTBETCTBYIOIIMX 3aAa4. [[ppopuTeTHBIMU 3aja4aMu OCBOEHHU Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHeE B 10—11 knaccax sBISIOTCS:

dbopMHpoBaHUE MPEACTABICHHS O TEOMETPUU KaK YaCTU MUPOBOU KYJIbTYPbI U
OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUe MPEACTABICHNUS] O MHOTOIPAaHHUKAX U TeJaX BPalIEHUs KaK O
BOKHEHIITUX MATEMATHUYECKUX MOJIEIISIX, TTO3BOJISIONIUX OMUCHIBATH U U3YyYaTh
pa3HbIC SBJIEHUS OKPYKAIOIIETO MUPA;

dbopMupoBaHrE YMEHHUS paclo3HABaTh HA YEPTEXKaX, MOJIEISAX U B PEaIbHOM MUPE
MHOTOTPaHHUKHU U TeJla BPAILLICHUS;

OBJIaJIEHUE METOIAMH PEUICHUS 3a]1a4 Ha MOCTPOCHUS Ha U300paKeHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

(1)OpMI/IpOBaHI/I€ YMCHHUA OIICPUPOBATH OCHOBHBIMH INTOHATUAMU O MHOT'OI'PAHHHUKAX
H TCJIaX BpalllCHUA U UX OCHOBHBIMHU CBOﬁCTBaMH;



OBJIaJICHNE AJTOPUTMAaMH PEIIEHUsI OCHOBHBIX THIIOB 3a71a4; (OPMUPOBaAHUE
YMEHUS MPOBOJIUTH HECIIOKHBIE JIOKA3ATEIbHBIC PACCYKICHUSA B X0/I€ PELICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 33]1a4 C MPAKTUYECKAM COACPKAHUEM;

pPa3BUTHE UHTEIJIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromumxcs,
ITO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIUICHUS;

dbopmupoBanre QyHKIIMOHATBLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHU:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B PEATIbHBIX KU3HEHHBIX CUTYalUAX U MPU U3YUYCHUU JPYTUX
y4eOHBIX MPEAMETOB, IPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(OpMyIMpPOBATH UX HA SI3BIKE TEOMETPUH U CO3JaBATh FEOMETPUUYECKHE MOJEIH,
IIPUMEHSTh OCBOEHHBIN T€OMETPUYECKNN annapar Ui PELIEHUs PAKTUKO-
OPHUEHTUPOBAHHBIX 33J]a4, HUHTEPIPETUPOBATH U OLICHUBATH MOJyYECHHBIE
PE3YIBTATHI.

OTnMYUTETLHON 0COOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOYEHHUE B KypC
CTEPEOMETPUM B HAYAJIE €I0 U3YUYEHHUS 3a/1a4, PELIAEMbIX HA YPOBHE
WHTYUTHBHOTO TIO3HAHUS, U ONPECIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOIO U MPOCTPAHCTBEHHOIO
MBIIJICHHS], CTUMYJINPYET NPOTEKAHUE NHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEUIIIEMY N3YYEHHMIO ITPEAMETA.

[IpeanouteHue oTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOY OOy4EHHUs], TO ECTh
TEOPETUYECKUE 3HAHUSI UMEIOT B CBOCH OCHOBE YyBCTBEHHOCTD IIPEIMETHO-
IIPAKTUYECKOM AEATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yYaluxcs B Kypce CTEpEOMETPUU IIPOBOAUTC 3a CUET PELICHUs 3a1a4 Ha
CO3/laHUE IIPOCTPAHCTBEHHBIX 00OPA30B U 33]1a4 Ha OIIEpUPOBAHUE
IPOCTPaHCTBEHHBIMU 00pazamu. Co3aHue oOpasa MpOBOAUTCS € OMOPOM Ha
HaTJISAHOCTh, a OIIEpUPOBAaHKUE 00Pa30M — B YCIIOBUSIX OTBJICUEHHSI OT
HarJIsIHOCTH, MBICJIEHHOT'O U3MEHEHUS €70 UCXOIHOI'0 COACPKAHHUS.

OcHoBHBIE cofepkaTenbHble TuHUN Kypca «['eomerpun» B 1011 kmaccax:
«MmuororpanHukn», «IIpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTopbl 1 KOOpAMHATEI B IPOCTPaHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHHM
pacrpenensieTcs He TOJIbKO M0 COAECPKATENbHBIM JINHUSM, HO U 110 TOAaM
oOy4eHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Copeprxkanue 00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOEHHMsI pabouel MporpamMMbl, pacipeieIEHHBIM M0 TojlaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30oM, 4TOOBI OBJIAJICHUE T€OMETPUIECKUMU



MNOHATHUSMHU U HaBBIKAMH OCYIIECTBIISUIOCH MOCIEI0BATENIbHO U MTOCTYIATENbHO, C
COOJII0/ICHHEM IPUHIIMIIA TIPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCH B
OOIIYIO0 CUCTEMY T€OMETPHUECKUX MPEACTABICHUIN 00yUYaIOUINXCs, PACIIUPSS U
yriyossia e€, o0pasysl MPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

Ha uzyuenue reomerpun oTBoAUTCA 2 yaca B Heneno B 10 kimacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a f1Ba rojga ooy4yenus - 102 yueOHbIX yaca.

COJEPXAHUE YUEBHOI'O KYPCA
10 KITIACC
[IpsiMbI€ 1 MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE OHATHS cTepeoMeTpun. Touka, npsimasi, II0CKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MTOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CJIEACTBUS U3 HUX.

B3anMHO€ pacnonokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECH,
NapajiyieIbHbIE U CKpeIMBaronuecs npsMsie. [lapamienbHOCTh NPSMBIX U
TUIOCKOCTEMN B IIPOCTPAHCTBE: MApaJUICIIbHBIE PSIMbIE B IIPOCTPAHCTBE;
MAPAIIETBHOCTD TPEX MPAMBIX; MTAPAUIETBHOCTD MPSIMOU U TNIOCKOCTH. Y TJIbI C
COHANPABJIEHHBIMUA CTOPOHAMM; YTOJ MEXKIY IMPAMBIMU B IIPOCTPAHCTBE.
[TapayteTbHOCTH IIOCKOCTEN: MapajulesIbHbIE INIOCKOCTH; CBOMCTBA
napajiebHbIX TiockocTei. [Ipocrelinue npocTpaHCTBEHHBIE (GUTYPHI HA
IJIOCKOCTH: T€TPa’ap, KyO, mapaieNenumne]; TOCTPOCHUE CEUCHHUIA.

IleprieHIUKYIJISIPHOCTD MPSIMOM U TUIOCKOCTH: IIEPIICHINKYJISIPHBIE MTPSMBIC B
IIPOCTPAHCTBE, IPSAMBIEC ITapaJUICIIbHBIEC U IIEPIICHANKYIISIPHBIE K TIIIOCKOCTH,
IIPU3HAK MEPIICHIUKYISIPHOCTH MPSIMOU U TUIOCKOCTH, TEOPEMA O MIPSAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. YTJIbI B POCTPAHCTBE: YOI MEXAY MPSAMOU U
TUIOCKOCTBIO; IBYTPAHHBIN YTOJI, TUHEWHBIN YIOJI ABYTPAHHOTO YTJIA.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM /10 TJIOCKOCTH, TPOEKIHS (PUTYphI HA TTIOCKOCTb.
IleprieHIUKYJIAPHOCTD INIOCKOCTEM: IPU3HAK NIEPIIEHIUKYJIAPHOCTH IBYX
IJI0CKOCTEN. Teopema 0 TpEX NepIeHIUKYJIIApaXx.

MHororpaHHUKH

[loHATHE MHOTOIPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHHKA, BBITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yroapHas
MpU3Ma; TPAHU U OCHOBAHUS MIPU3MBI; IpsiMasi U HAKJIOHHASI PU3MbL, OOKOBas U



IIOJIHAs TOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npsiMOyroabHbIN
napajuleIeNIMIe ] U ero cBorcTBa. [lupamuna: n-yronpHas nupamuza, rpaHu U
OCHOBAaHME NMUPAMU/Ibl; OOKOBasl U MOJIHAS IOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas nupamMuaa. DJIEMEHTHI IPU3Mbl U IupaMuabl. [IpaBuibHbIE
MHOT'OTPAHHUKU: IIOHATUE PABUIBHOIO MHOTOTPAHHUKA; IPABUJIbHASA IIPU3MA U
IIPaBWIbHAS IMPaMU/Ia; IPABWIbHAS TPEYTOIbHASA MIUPAMUAA U PABUIBHBIN
TeTpa’ip; ky0. [IpeacraBieHue o npaBUIbHBIX MHOTOIPAHHHUKAX: OKTadIp,
Jnoaeka’Ip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSIMOW,
IJIOCKOCTU. DJIEMEHThl CAMMETPHUU B MUpaMUAaX, Mapajulesenunenax,
MIPaBUJIBHBIX MHOTOIPaHHUKAX.

BorunciieHne 37€eMEHTOB MHOTOTPaHHUKOB: pE€Opa, [uaroHany, yrisl. [lnomans
OOKOBOI MMOBEPXHOCTHU U TOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IIOIIA/b
OCHOBaHHM, TeOpeMa 0 OOKOBOW MOBEPXHOCTHU NpsIMOit npu3mbl. [Tnomans
OOKOBOI MOBEPXHOCTU U TOBEPXHOCTH MPABWIILHON TUPAMU/IbI, TEOPEMA O
rIomaau yceu€nuou nupamuibl. [lousitue 06 o0béme. OObEM UpamMu/IbI,
IIPU3MBI.

[Tono6npIe Tena B npocTpancTBe. COOTHOMICHUSI MEXY TUIOIAAIMU
MOBEPXHOCTEH, 00béMaMu TTOAOOHBIX TEII.

11 KITACC
Tema BpaleHus

[unuHapruyeckas MOBEPXHOCTh, 00pa3yIoOIIUe IMUINHIPUICCKON TOBEPXHOCTH,
OCh ITMIMHAPUIECKON TOBEpXHOCTH. [[uauHap: ocHOBaHUS U O0OKOBas
MMOBEPXHOCTH, 00pa3yroIas u OCh; IJIOIIa b OOKOBOM M MOJIHOW IMTOBEPXHOCTH.

KoHnueckas moBepxHOCTh, 00pa3yrolre KOHNYECKONH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepxHOocTU. KOHyC: OCHOBaHME U BepUIMHA, 00pa3yronas
U OCb; IJIONIA/Ib OOKOBOM U MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC!
00pasyrollye U BbICOTa; OCHOBAHMS U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, InaMeTp; Ioaab noBepxHoctu chepol. Bzanmuoe
pacnoiiokeHue cepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe; TUonaib

cdepsbl.
M300paxeHre Te BpallleHus Ha TUIOCKOCTH. Pa3BEpTka UIMHIpa 1 KOHYca.

KoMOuHanuu ten BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIHI
okoJio cepsl; cepa, BuCaHHAST B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.



[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 06 00béMe
IPSIMOYTOJIBHOTO TIapajuIeyeIuIeia v ciaeacTBus u3 He€. O0BEM IIIMH/pA,
KoHyca. O0BEM 11apa u miomab cepsol.

[TonoOnbie Tena B npocTpancTBe. COOTHOLIECHUS MEXIY IUIONIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TEI.

Ceuenus nunuHApa (MapajiesbHO U NEPIEHAUKYIISIPHO OCH), CEUCHHS KOHYCa
(mapasuieTbHOE OCHOBAHMIO M MIPOXO/ISIIEE Yepe3 BEPUINHY ), CEUCHHUS I1apa.

BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE

BekTop Ha muiockocTH U B pocTpancTBe. CI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA YUCIO0. Pa3noxkeHrne BEeKTopa no TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napauienenunena. Pemenue 3amxad, CBI3aHHbBIX C
MIPUMEHECHHUEM TMPABUI AEUCTBUI ¢ BeKTOpamu. [IpsiMmoyrosibHas cuctema
KoopAuHaT B npocTtpaHcTBe. Koopaunatel BekTopa. [Ipocrelinve 3agaun B
KOOpAMHATaX. YToa Mexay BekTtopaMu. CKaIpHOE MTPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsIMBIMH U IJIOCKOCTSIMUA. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPH PEUICHUN T'€OMETPUUECKUX 3a]1a4.

[INTAHUPYEMBIE PE3VYJIBTATDI
JINMYHOCTHBIE PE3VYJIbTATEI

JIM4HOCTHBIC PE3YJIbTaThl OCBOCHUS ITPOTrPAMMBI y‘{€6HOFO npeamMceTa
«Maremartuka» XApPaKTCPU3YIOTCA:

['paxx1anckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UILIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIeCTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUSI PA3TUUHBIX CTPYKTYD, SIBJICHUMH,
MPOIEAYP TPAKIAHCKOT0 0011IeCTBa (BHIOOPHI, OMIPOCHI U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATH C COIMATLHBIMUA HHCTUTYTAMHU B COOTBETCTBHUH C UX
GyHKUMUSIMHA 1 HA3HAYCHUEM.

[TatproTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKOW UJICHTUYHOCTH, YBAKECHHUS K
MPONLIOMY M HACTOSIIEMY POCCUUCKONW MAaTEMATUKH, IEHHOCTHBIM OTHOLIEHHEM K
JIOCTHKEHUAM POCCUMCKAX MATEMATUKOB U POCCUMCKOM MaTEMATUYECKOM IIKOJIBI,
K MCTOJIb30BAHUIO ATUX JTOCTIKEHUH B JPYTUX HayKax, TEXHOJIOTHUAX, chepax
SKOHOMUKH.



JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX [IEHHOCTEW POCCHICKOr0 Hapoa; cOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOT0 OBEACHUS, CBI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKU U ACSITEIbHOCTHIO YUYEHOT0; OCOZHAHUEM
JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOMUMUBOIO OyaylLIETO.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIFOUYAs] 3CTETUKY MATEMATUUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, PEIICHHUM, PACCYKICHUN;
BOCHPUMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTeMaTUYECKHE 3HAHUSI B UHTEpecax
3I0pPOBOT0 U O€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3JI0pPOBBIO (370pPOBOE MUTAHKE, COATAHCUPOBAHHBINA PEKUM 3aHSATUN U OT/IbIXA,
peryispHas puznueckas akTUBHOCTB); (PU3MUECKOTO COBEPIICHCTBOBAHUS, TTPU
3aHATHUAX CIIOPTUBHO-030POBUTEIIBHOMN AEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCOBHAHUEM LIEHHOCTH TPYIO0JII00MS; MHTEPECOM K
paznuuHbIM chepam npodeccuoHaIbHON AEATETLHOCTH, CBSI3aHHBIM C
MaTEeMaTUKOU U e€ MPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI;
TOTOBHOCTBIO U CITOCOOHOCTHIO K MAaTEMAaTHUYE€CKOMY 00pa30BaHUIO U
caMm000pa30BaHUIO HA MPOTSHKEHUH BCEH KM3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHUIO B PEIICHUH MPAKTUYECKUX 33]1a4 MAaTEMAaTHUYE€CKON HAIIPABICHHOCTH.

DKOJOTUYECKOE BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO IKOJIOTUUECKOM KYIbTYpPbl, TOHUMAHUEM BIUSHUS
COLMAJIBHO-2KOHOMHMYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON 1 COLIMATBHOM
Cpellbl, 0CO3HAHMEM TI00AIBHOIO XapaKkTepa dKOJIOTUYECKHUX MPo0ieMm;
OpUEHTalMEN Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUW JIJISl PELICHUS 3a/1a4 B
00JIaCTH OKpYXKAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX
BO3MOYKHBIX ITOCIICICTBUN JIJI1 OKPYKAIOILIEH CpEbI.

HCHHOCTI/I HAYYHOI'O MMO3HAHUS:

c(OpMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTEeMaTUYECKOM HAyKH Kak cepbl YEIOBEUECKON e TENbHOCTH, ITANIOB €€



Pa3BUTHUSA U 3HAYUMOCTH JUIS1 PA3BUTHS LUBUJIN3ALUN; OBJIAJICHUEM S3bIKOM
MAaTEMAaTHKH U MaTEMAaTUYECKON KyJIbTYPOU KaK CPECTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh NPOCKTHYIO U UCCIEA0BATEIbCKYIO AEATEIIBHOCTD
VH/IMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3VJIbTATDBI

MeranpenMeTHbIe pe3yJIbTaTbl OCBOSHUS IPOrpaMMBbl yUeOHOI0 MpeIMeTa
«MareMaTuka» XapakTepU3yIOTCsl OBJIaJEHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATLHLIMU KOMMYHUKAMUBHBIMU
0elCmeUsAMY, YHUBEPCATbHLIMU Pe2YIAMUSHLIMU OeUCBUIMU.

1) Yhueepcanvuoie noznasamenvusie oeiicmasus, obecneuusarom hopmuposarue
0A308bIX KOZHUMUBHBIX NPOYECCO8 0OVUAIOUUXCA (0CBOEHUE MEMOO08 NOZHAHUSA
OKPYIAHCAIOUIe20 MUPA, NPUMEHEHUe T0SUYECKUX, UCCIe008AMeNbCKUX onepayull,
yMeHuti pabomams ¢ uHpopmayueli).

ba3oBrie nornueckue IeCTBUA:

BBISBJISITh Y XapAaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMATHIECKUX
O0OBEKTOB, MOHATUH, OTHOIIEHUI MEX]1y HOHATUAMU; (OPMYITUPOBATH
OIpeJeNIeHHs] TOHATHI; YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccuukanuu,
OCHOBaHMSI /17151 0000IEHNS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIHUPOBATH U TPEOOPA30BHIBATE CYKJICHUS: YTBEPAUTEIIbHbBIE
U OTpUIIATEIbHBIC, EUHUYHBIC, YACTHBIC U OOIIME; YCIOBHEIE;

BBISIBJISITh MAaTEMATUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBS3HU U IPOTUBOPEYUS B
(akrax, JTaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUAX; PEIaraTb KpUTEPUH s
BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

ACJIaTb BbIBOJbI C UCIIOJIb30BAHUEM 3dKOHOB JIOTUKH, JCAYKTUBHBEIX U
HMHAYKTHBHBIX YMOBaKJ]IO‘ICHI/Iﬁ, yMOBaKHIOIIGHI/Iﬁ I10 aHaJIO0I'nuu,

IIPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMBIE U OT MIPOTUBHOTO), BHICTPAaUBATh apTyMEHTAIINIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBAaTH COOCTBEHHBIE CYKJIEHUS U BBHIBOJIBI;

BBIOMPATH CIIOCOO pelIeHHs yueOHOM 3a/1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusl, BBIOMpaTh Haubosee MoaX0 AN C YYETOM CaMOCTOSITENBHO
BBIJICICHHBIX KPUTEPUEB).

bazoBbie HCCIICOAO0BATCIbBCKUC I[CﬁCTBHfI:



MCIIOJI30BATh BOTIPOCHI KaK UCCIEA0BATEIbCKIUI HHCTPYMEHT TTO3HAHUS;
(bopMyIHpPOBaTh BOMPOCHI, (PUKCUPYIOININE TPOTUBOPEIHE, MPoOIemMy,
yCTaHaBJIMBATh UCKOMOE M TaHHOE, ()OPMHUPOBAThH THUIIOTE3Y, apPTYMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IMPOBOJUTE CaMOCTOATCIIBHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, UCCIICAOBAHUC 110
YCTaHOBJICHUIO 0COOEHHOCTEN MaTEMaTHYECKOTO 06L€KTa, SIBJICHUA, IIPOLECCA,
BBISIBJICHUIO 3aBUCUMOCTEN MCIKIY 06'I>€KTaMI/I, SABJICHUAMU, ITIPOLCCCAMU;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIICHUS 1 BBIBOJIBI IO pe3yJibTaTam
MIPOBEAEHHOTO HAOJIOICHUS, UCCISA0BAHNS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IMPOTHO3UPOBATH BOSMOKHOC PAa3BUTUC ITPOLECCA, a TAKIKC BBIABUI'ATh
MMPCAIOJJIOXKECHHUA O €T0 Pa3BUTHHU B HOBBIX YCIOBUAX.

Pabota ¢ undopmanueii:

BBISBIISITH ACUIMTHI HHPOPMAITUH, JaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOIIPOC
Y JUTS pEIICHUS 3a]1a4H;

BBIOMPATh MH(POPMAITHIO U3 ICTOYHUKOB PA3TUIHBIX TUIIOB, AaHATU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3TMYHBIX BUJIOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpPHUPOBaTh UH(POPMAIIUIO, IPEACTABIATH €€ B pa3INuHbIX (hopmax,
WLTIOCTPUPOBATh TpadUyuecKy;

OIICHMBATh HAAEKHOCTH MH(MOPMAITUH TI0 CAMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM
KPUTEPUSM.

2) Ynusepcanvuvie Kommynukamuenwle oeticmaus, 00ecnedusarom
chopMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wieHue:

BOCIPUHUMATh U (POPMYIHPOBAThH CYXkACHUS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX Y IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 X0y PEILCHHUs 3a1a4H,
KOMMEHTHPOBATH ITOJYy4YECHHBIM pE3yJIbTAT;

B XOJI€ 00CYXIE€HH 3a/1aBaTh BOIPOCHI IO CYIIECTBY O0CYKAAEMOMN TEMBI,
po0IeMbl, pelIaeMon 3a/1auu, BBICKa3bIBATh UJIEU, HAIICJICHHbIE HA TTIOUCK
PELICHMS]; COTIOCTABIISATh CBOU CYKJIEHUS C CYKJICHUSAMH JIPYTUX YYACTHUKOB



uanora, OOHapy>KUBATh pa3IndUe M CXOJICTBO MO3UIINIA; B KOPPEKTHOU hopme
(bopMyIMpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATH PE3YyJIbTATHI PELIEHUS 3aa49H, SKCIIEPUMEHTA, UCCIIEN0BaHU,
MIPOEKTA; CAMOCTOSATEIBHO BBIOMPATh (POPMAT BBHICTYIUICHUS C YUETOM 3a/1a4
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW 1 HHAUBUYaIbHOMN
paboThI MpU pelIeHNH YISOHBIX 3a7a49; MPUHUMATD 11€7Th COBMECTHOM
JIEATEIIbHOCTH, IJIAHUPOBATH OPraHU3AIMI0 COBMECTHOM padOThI, pacIpeAeisiTh
BUJIBI PaOOT, JOTOBAPUBATHCS, 0OCYKAATh MPOLIECC U PE3yJIbTaT padOThI;
000011aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX hopMax paboThl (00CykKIeHUsI, 0OMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» U UHBIE); BBIIOIHITH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOU JACUCTBUA C APYTUMU YJIEHAMHU KOMAaH/Ibl; OLICHUBATh
KayeCTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pecynamuegnsie oeiicmsus, odecneyugarom gopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanusi:

COCTAaBJIATH IJIAH, AITOPUTM PEIICHUS 3a]]a4H, BHIOUPATh CIIOCO0 PEIIeHUS C
y4ETOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI pEIIEHUH ¢ Y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTpOJIb:

BJIaJIETh HaBbIKAMHU MMO3HABATEILHOU peieKCUN KaK OCO3HAHUSI COBEPIIAEMbIX
JEWCTBUHN U MBICIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB; BJIAJIETh CIOCOOAMHU
CaMONPOBEPKU, CAMOKOHTPOJISI IPOLIeCcCa U Pe3yJibTaTa PElICHHs] MaTeMaTH4eCKOM
3aJlauu;

MPEABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEINICHUH 3a]1a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIIHPHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, IAHHBIX,
HAWJICHHBIX OMHUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBUIM, OOBSICHATH TPUUUHBI
JOCTH)KEHHUSI UM HEAOCTUXKEHUS PE3YIbTATOB JIEATEIbHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OLEHKY NPHUOOPETEHHOMY OMbITY.



[MPEAMETHBIE PE3VJIbTATBI
10 KIIACC
OnepupoBaTh MOHATUAMHU: TOUYKA, PAMast, IIIIOCKOCTb.

HpI/IMCHHTI) AKCHUOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX ITPHU PCIICHHUHN
IrcOMCTPHUUICCKHX 3a/1a4d.

OnepupoBaTh NOHATUSIMU: MAPATIIETBHOCTh U IEPIEHIUKYIISIPHOCTD MPSMbBIX U
IJIOCKOCTEMH.

KnaccuduurpoBath B3auMHOE paclookeHUe IPSIMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE.

OnepupoBath MOHATUSMHU: IBYTPAHHBIN yToJI, TPaHU JBYTPAHHOIO yTiia, pedpo
JIBYTPaHHOTO yTJIa; IMHEWHBIN yroJl IBYTPaHHOTO yTJia; rpagycHas Mepa
JIBYTPaHHOTO yTJIa.

OHepI/IpOBaTI) IMOHATHUAMMU: MHOT'OI'PAaHHHUK, BBIHYKHBIﬁ n HCBBIHYKHBIﬁ
MHOTOI'PaHHUK, 3JICMCHTBI MHOI'OI'pPaAHHHKA, HpaBHHBHBIﬁ MHOT'OI'paHHHK.

Pacnio3HaBaTh OCHOBHBIC BU/IbI MHOTOTPAaHHHUKOB (ITMpaMH/Ia; TpU3Ma,
NPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccudunmpoBate MHOrOrpaHHUKH, BEIOMpasi OCHOBaHUS JJI KJIacCU(PUKAIIUN
(BBIIMYKJIbIE ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPaHHUKHY;
MPSIMBbIE U HAKJIIOHHBIE MIPU3MBI, TAPAIIJIEICTTUIIC/Ib ).

OnepupoBaTh NOHATUSIMU: CEKYILAS MIIOCKOCTh, CECYHEHHE MHOTOTPAHHUKOB.
OOBSACHATH TIPUHITUIIBEI TOCTPOCHUS CEUEHUH, UCTIONB3YS METO/T CIIEOB.

CtpouTh ceueHHs MHOTOTPAaHHUKOB METO/IOM CJIE/IOB, BBITIOJIHSTH (BHIHOCHBIEC)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BU CBEPXY, COOKY,
CHU3Y.

Pematn 3aJla4M Ha HAXOXKACHUC IT'COMCTPUUICCKUX BCIIMYHH 110 06pa3uaM 500041
AJITropuT™MaM, HPpUMCHAA U3BCCTHBIC AHAJIUTUYICCKUC MCTOABI ITPHU PCIICHUN
CTaHAAPTHBIX MAaTCMATUYCCKUX 3a/la41 HAa BbIYUCIICHHUC paCCTOHHI/Iﬁ MCKIY ABYMs
TOYKaMH, OT TOYKH A0 HpﬂMOfI, OT TOYKH OO IINIIOCKOCTH, MCIKAY
CKpCIIMNBAIOMIUMUCS ITPSAMBIMU.

Pematsp 3aJa491 Ha HAXOXKACHNUC I'COMCTPUICCKUX BCIMYHH I10 06pa3uaM NI
ajiroputmMam, NpuMcCH:ASA U3BCCTHBIC aHAJIMTHYCCKUC MCTOAbI IIPU PCHICHUHU
CTaHAapPTHBIX MATCMATUYCCKUX 3a1a4 Ha BBIYUCIICHUC YITIOB MCIKIY



CKPEIMBAKIIUMUCS IPSIMBIMH, MEXKY IIPSIMOU U ITIOCKOCTBIO, MEXKTY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsats 00bEMBI U TII01]TA TOBEPXHOCTEW MHOTOTPAHHUKOB (ITpU3Ma,
MpaMu/ia) ¢ IpUMEHEHUEM (POPMyIT; BEIYUCIISATH COOTHOIICHUS MEXITY
MJIOIIAISIMU TTIOBEPXHOCTEH, 00BbEMaMH TTOTOOHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh NOHATUSMU: CHMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U TNIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPHI.

N3Bnekatpb, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MHPOPMALIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTYpax, MPEICTABICHHYIO HA YepTexKaxX U
PUCYHKAX.

[IpumensTh reoMmeTpuyeckre (HaKThl JIsl pELIEHUsI CTEPEOMETPUUYECKUX 3a/1aY,
MIPEANOJIATAIOIINX HECKOIBKO IAr0OB PELICHUS, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (popMe.

[IpuMeEHATH MPOCTEUIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1aY.

HpI/IBOI[I/ITB IMPUMECPLI MATCMATHUYCCKHUX SaKOHOMepHOCTCﬁ B IpUpOAC U JKU3HU,
pacrno3HaBaTh MPOABJICHHUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC.

[IpuMeHSTh MOTyUYeHHBIC 3HAHUS HA MPAKTUKE: aHAJTU3UPOBAThH PeAIbHBIC
CUTyaluy U IPUMEHSTh U3yUYCHHBIC IOHATHS B MIPOLECCE MTOMCKA PEIICHUS
MaTeMaTU4YecKu c(hpopMyIUPOBAHHOMN MPOOIEMbI, MOJIETUPOBATH PEaTbHbIC
CUTYyallMu Ha A3bIKE T€OMETPUU, UCCIEA0BATH IOCTPOEHHBIE MOJIEIIH C
WCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHIM U TEOpEM, arlrapaTa ajreopbl; pemarhb
MPAKTUYECKUE 3a7a4H, CBSA3aHHBIE C HAXOXK/ICHHEM T€OMETPUUECKUX BEITNYHUH.

11 KITACC

OnepupoBath MOHATUSAMU: IUIUHIPUYECKAs TOBEPXHOCTh, 00pa3yoIiye
UMIMHAPUYECKON TOBEPXHOCTH; IIMIIMH]IP; KOHUYECKask TIOBEPXHOCTD,
oOpa3yrolue KOHUYeCKON MOBEPXHOCTH, KOHYC; cheprudecKas MoBEpXHOCTb.

Pacno3naBats Tena BpameHus (WIMHIP, KOHYC, cdepa U mmap).
OOBACHATH CLIOCOOBI OTYUYEHUS TEJ BpallleHUsI.
KnaccuduumpoBats B3auMHOE pacronoxeHue chepol U MI0CKOCTH.

OrnepupoBaTh NOHATUAMU: IAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA
CErMEHTA; IAapOBOM CJIOW, OCHOBAHME IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.



Boerauciste 006EMBI U TJI0MIAU TTOBEPXHOCTEH TEJ BPAIICHHS, TeOMETPHUECKUX
TEeJ C MpUMEHEeHneM (popmyI.

OnepupoBath MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIN B C(hepy U ONMUCAHHBIN
okoJ10 cepsl; chepa, BucaHHAsT B MHOTOTPAHHUK UJIU TEJIO BpAILICHHUS.

BBIYUCIISATE COOTHOMIEHUS MEXKTY IIIOIIAIIMHU ITOBEPXHOCTEH U 00BEMaMHU
MOJOOHBIX TEII.

N306paxkath u3ydaeMbie GUTYPHI OT PYKH U C TPUMEHEHNUEM MTPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BbINOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3BrnekaTh, MHTEPIPETUPOBATH U MPE0OPa30BbIBATH HHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEICTABICHHYIO HA YepTexax U
PUCYHKAaX.

OnepupoBaTh MOHIATUEM BEKTOP B IPOCTPAHCTRE.

BbINOMHATH 1EUCTBUSA CIIOKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpPA Ha YHUCIIO, OOBICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaal0T.

HpI/IMGHHTB IMPpaBHJIO IMAPAJIJICIICIIUIICA.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YOI MEXIY
BEKTOPaMU, CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxonuTe cymMMy BEKTOPOB U MPOU3BEIEHUE BEKTOPA HA YHUCIIO, YTOJ MEXIY
BEKTOpaMHU, CKaJISIpHOE MPOU3BE/IEHUE, PACKIAIBIBATH BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IMHAT.

[TpumensaTs reoMerpuueckre (HakThl IS pELICHUs CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOIararoINX HECKOJIbKO IaroB PEIICHHUS, €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemiate HpOCTCﬁMHC reOMCTPHUYCCKHUEC 3aJla4d Ha IIPUMCHCHHUEC BEKTOPHO-
KOOPAWMHATHOI'O MCTOA.



Pematn 3aJa4r Ha JOKa3aTCJIbCTBO MAaTCMAaTHYICCKHUX OTHOILICHUH U HaXO0XJICHHUC
IreOMCTPHUICCKHX BCIIMYHUH 110 06pa3uaM HJIK aJITOpUTMaM, IIPUMCH:AA N3BCCTHEIC
MCTO/JbI TP PCHICHHUUN CTAHJAAPTHBIX MATECMATHYCCKUX 3a/1a4.

IIpumeHATs IpOoCTENILINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

HpI/IBO,IH/ITB IMPUMCPBI MAaTCMATHYCCKHUX 3aKOHOM€pHOCT€fI B IIPUPOAC U )KHU3HHU,
paciio3HaBaThb IIPOABICHHUC 3aKOHOB I'COMCTPHUU B NCKYCCTBC.

IIprMeEHATE ITOyYEHHBIE 3HAaHUS HA MPAKTUKE: aHAJM3UPOBATH PEAJIbHBIC
CUTyalW! U IPUMEHATh U3YUYEHHBIC ITIOHATHS B IIPOLIECCE NTOMCKA PEIICHUS
MaTeMaTUYeCKH c(pOpMyIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATH PEAbHBIC
CUTYyall! Ha A3bIKE T€OMETPUH, UCCIEA0BATH IIOCTPOEHHBIE MOJIEIIH C
MCIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, arlrapaTa ajreopbl; pemarb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKNUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJEeKTPOHHBIE
No /i HaumenoBaHue pa3zienoB u TeM (tudpoBeIe)
) POTPaMMbI Bcero Koutponbhbie | [IpakTHYECKUE | oGpasoBatenbHbie
paboThI paboThI pecypesI
bu6mmnorexa IJOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1¢20
9e37
IIpsiMBI€ M IITIOCKOCTH B IPOCTPAHCTBE. bubmuoreka [JOK
2 [TapamnenbHOCTh NPSAMBIX U 12 1 https://m.edsoo.ru/1¢20
IIJIOCKOCTEN 9e37
[lepnieHAUKYISIPHOCTD MPSIMBIX U brbmmorexa [OK
3 pricA Uy p P 12 https://m.edsoo.ru/1¢c20
IUIOCKOCTEH
9e37
bu6mnorexka IJOK
4 VYTibl MEXy OpSIMBIMH U TJIOCKOCTSIMH | 10 1 https://m.edsoo.ru/1¢20
9e37
5 MHOrorpaHHUKH 11 1 bubmorexa LHOK
https://m.edsoo.ru/1¢20




9e37

bu6mnorexa IJOK
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/1¢c20
9e37

bu6mmnorexa [JOK
4 1 https://m.edsoo.ru/1¢20
9e37

[ToBTOpEHME: CeueHUs, PACCTOSHUS U

YIJIBI

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI PAMME

68 5 0




11 KIIACC

KoandecTBo yacoB DIEeKTPOHHBIC
Ne /i HaumeHnoBaHue pa3zienos u teM (dpoBbIe)
) IPOrPAMMBI Bcero Konrposeupie | I[IpaxTiaeckue oOpa3oBarebHbIC
paboThI paboThI pecypebl
bu6mmoreka IJOK
1 Tena BpameHus 12 https://m.edsoo.ru/1¢20
9e37
bu6mmoreka IJOK
2 O0BEMBI TEN 5 1 https://m.edsoo.ru/1¢20
9¢37
Bexto o . but6mmoreka [JOK
KTOPBI U KOOPAUHATHI B
3 o ocrp I bA 10 1 https://m.edsoo.ru/1¢20
posip 9¢37
HoBToneHIe. 060BMICHIe butmoreka [JOK
BTOPEHH HU
4 P ’ H n 7 1 https://m.edsoo.ru/1¢20
CHUCTEMaTHU3alNs 3HAHUH
9¢37
OBIIEE KOJIMYECTBO YACOB I1IO 34 3 0

I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTtBo yacos ONeKTpOHHbIE
uu(ppoBbIe
Ne n/m | Tema ypoxka
yp Beero Koutponbhble | TIpakTiieckue | ogpasoparemphbie
paboTHI paboThI pecypesl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
psiMast, INIOCKOCTb, POCTPAHCTBO. bubamnoreka [IOK
1 [TpaBuna n300paxeHus: Ha PUCYHKaxX: 1 https://m.edsoo.ru/aecc
U300paKEeHUS IIIOCKOCTEH, MapaienbHbIX 77cd
IpsSMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
H bubamnoreka [IOK
OHSATHSA: MIEpPECEKAIOIINECs MII0CKOCTH
2 P ’ 1 https://m.edsoo.ru/2d8a
NepeceKaromuecs npsaMas U IIIOCKOCTb
9¢99
n bubamnoreka [IOK
OHSTHUS: MIEPECEKAIOIINECS MIIOCKOCTU
3 P ’ 1 https://m.edsoo.ru/db68
nepeceKaroIuecs npsaMas U IIOCKOCTb
5e73
3HAaKOMCTBO C MHOTOTPAHHUKAMH, bubmmoreka [JOK
4 U300pakeHHe MHOTOIPAHHUKOB Ha 1 https://m.edsoo.ru/a639
PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEeKaX 59ed




HavanbHble cBefieHus: 0 KyOe U mupamuze, bubaunoreka [IOK

5 uX pa3BEpTkU U MoAenu. CeueHus https://m.edsoo.ru/b30d
MHOT'OTPAaHHUKOB 138
HavanbHble cBesieHUs: 0 KyOe U upamuze, bubmmnoreka [IOK

6 uX pa3BEPTKU U Mojienu. CedeHus https://m.edsoo.ru/3d8f
MHOT'OTPaHHUKOB fd32
[ToHsATHE 00 AKCHOMATHYCCKOM bu6anorexa IJOK

7 MOCTPOEHUU CTEPEOMETPUU: aKCUOMBI https://m.edsoo.ru/OccS
CTEPEOMETPHUU U CIEACTBUSI U3 HUX cdfe
[ToasTHE 00 AKCHOMATHYCCKOM bubmmoreka IIOK

8 OCTPOEHUU CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/239c¢
CTEPEOMETPHUU U CIEACTBUSA U3 HUX 8cb4
[ToHsATHE 00 AKCHOMATHYSCKOM bubmmoreka IIOK

9 OCTPOEHUU CTEPEOMETPUU: AKCUOMBI https://m.eds00.ru/65c6
CTEPEOMETPHUU U CIEACTBUSA U3 HUX b106
[ToasTHE 00 AKCHOMATHYCCKOM bubmmoreka IIOK

10 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/258f
CTEPEOMETPHUU U CIIECICTBUSA U3 HUX c245
B3anmHoe pacnonokeHue npsMbIX B

P P bubnuoreka [JOK

IPOCTPAHCTBE: MEPECEKAIOIIHECS,

11 pocIp P B https://m.edsoo.ru/1a25

NapaJljIeNIbHbIC U CKPELIUBAIOIIHAECS
psIMbIE

20f6




[TapanienbHOCTh NPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MapaJUICIIbHBIC NPSIMBIE B

bu6mmoreka IJOK

12 ) https://m.edsoo.ru/93ad
IPOCTPAHCTBE; MapaIIEIbHOCTh TPEX 36b3
PSIMBIX -
[TapannenbHOCTh NPSAMBIX U TNIOCKOCTEH B bubnuoreka [JOK
13 npoctpancTie: [lapanneasHOCTh IPSAMON U https://m.edsoo.ru/eeld
IUIOCKOCTH 19b9
bubmmoteka I{OK
14 VYTIIBl ¢ cOHANpPaBICHHBIMU CTOPOHAMM https://m.edsoo.ru/9f40
71b9
bu6anorexa IJOK
15 Yron Mexay npsMbIMHU B IPOCTPAHCTBE https://m.edsoo.ru/fe73
3862
bu6anorexa IJOK
16 VYron Mexay npsMbIMHU B IPOCTPAHCTBE https://m.eds00.ru/2935
a9a0
[TapamnensHOC OCKOCTEN bubmuoreia LIOK
JHLHOCTB T TeH:
17 palLl https://m.edsoo.ru/2e18
napayiieTbHbIC TTIOCKOCTH
255
bubmmoreka IIOK
18 CBolicTBa napamieabHbIX MJI0OCKOCTEH https://m.edsoo.ru/e504

d656




[Tpocreiiue npocTpaHCTBEHHBIE (PUTYPBI

bubmmoteka I{OK

19 Ha TJIOCKOCTHU: TeTpadJip, KyO, https://m.edsoo.ru/4a28
napasieaenune;y dc02
bu6anorexa IJOK
20 [TocTpoenue ceueHuit https://m.edsoo.ru/1d43
4dof
bu6anorexa IJOK
21 [TocTpoenue ceuenuit https://m.edsoo.ru/ec26
fe5d
KonTponbsHas padbora o teme "[Ipsimbie u bubamnoreka [IOK
22 IUIOCKOCTH B MMPOCTPAHCTBE. https://m.edsoo.ru/9a0a
[TapamienbHOCTh NPSIMBIX U IUIOCKOCTEMN" 9e56
[leprieHIUKYJISIPHOCTD NPSIMON U bubnuorexa [JOK
23 IUIOCKOCTHU: NMEPIEHANKYIISIPHBIE TIPSIMbIE B https://m.edsoo.ru/b19f
IPOCTPAHCTBE 6a5d
I oA bubmmoreka IIOK
u
24 DIVIBI HApaTHICIbHAIC https://m.edsoo.ru/Oacl
HEePIEHINKYIISIPHBIE K MIIOCKOCTH
1c95
0 o DA bubmmoreka IIOK
25 s ke https://m.edsoo.ru/bas4

MNCPICHANKYJIAPHBIC K IINIOCKOCTHU

5966




[Ipr3HaK neprnesauKyJISIPHOCTH NPAMOMN U

bubmmoteka I{OK

26 https://m.edsoo.ru/f85b
TJIOCKOCTH
fc46
IIpu3Hak nepneHAUKYIIPHOCTH NPSMON U Bubnrorexa [IOK
27 HJfOCKOCTH PHERIARYIID P https://m.eds00.ru/7916
5d15
Teopema 0 npsMON NEPIEHANKYISIPHON Brbnorexa [IOK
28 HHOEKOCTH P PHERIRYIP https://m.edsoo.ru/635¢c
5087
Teopema o npsiMON MEPIEHAUKYISIPHON Bubnrorexa [IOK
29 HHOEKOCTH P PHERIARY P https://m.edsoo.ru/bd37
4518
Teopema 0 npsMON NEPIEHANKYISIPHON bubarorexa [IOK
30 nnoEKocm P PHEHAMIY TP https:/m.edsoo.ru/7d18
834b
[leprieHIUKYJISIp U HAKJIOHHBIE: bubnuorexa [JOK
31 PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, https://m.edsoo.ru/33c4
paCCTOAHUE OT MPSAMOM 10 TIOCKOCTU 77d3
[leprieHIUKYISIp U HAKJIOHHBIE: bubmuorexa [JOK
32 PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, https://m.edsoo.ru/66fe

pPacCTOsIHUE OT MPSIMOM 10 TNIOCKOCTH

fadd




[leprieHIUKYJISIp U HAKJIOHHBIE:

bubmmoteka I{OK

33 pacCTOsIHUE OT TOYKHU JI0 TIOCKOCTH, https://m.edsoo.ru/a5b7
pacCTOsSIHUE OT MPSMOM JI0 TUIOCKOCTH b&e3
[leprieHIUKYJISIp U HAKJIOHHBIE: bubmunoreka [{JOK
34 pacCTOsIHUE OT TOYKHU JI0 TUIOCKOCTH, https://m.edsoo.ru/dbee
pacCTOsSIHKUE OT MPSMOM JI0 TUIOCKOCTH 22bc
v bu6anoreka IJOK
[JIbI B IIPOCTPAHCTBE: YIOJI MEX
35 . poctp M o https://m.edso00.ru/6b61
IIPSIMOI U IIJIOCKOCTBIO
p b2b4
I . .. bu6anoreka IIOK
BYI'PaHHBIN YrOJI, JIMHEHHBIN YroJl
36 yrp Y Y https://m.edsoo.ru/5fa0
BYI'PAaHHOI'O yIJja
ABYTP Y b3ce
I . .. bubmnoreka [JOK
BYI'PaHHBIN YroJI, IMHEHHBIN YroJl
37 yrp Y Y https://m.edsoo.ru/c7c7
BYI'PAaHHOI'O yIJja
ABYTD y 77ed
[lepnieHIUKYJIAPHOCTD INIOCKOCTEM: bubnuorexa [JOK
38 NPU3HAK MEPIEHIUKYIIPHOCTU JBYX https://m.edsoo.ru/ec3e
IUIOCKOCTEMN 2da3
[leprieHIMKYNSAPHOCTH TUIOCKOCTEN: bubmuorexa [JOK
39 NPU3HAK MEPIEHIUKYIIPHOCTU JBYX https://m.edsoo.ru/ed9e

JIOCKOCTEN

2a8e




[lepnieH UKy JISIPHOCTD INIOCKOCTEN:

bubmmoteka I{OK

40 MIPU3HAK MEePIICHIUKYISIPHOCTH JIBYX https://m.edsoo.ru/ba75
IUIOCKOCTEN dc57
bu6anorexa IJOK
41 Teopema o TpEx mepreHIuKyIsIpax https://m.edsoo.ru/e497
2cdc
bu6anorexa IJOK
42 Teopema o Tpéx mepreHIuKyIsIpax https://m.edsoo.ru/5218
8a7d
bu6anorexa IJOK
43 Teopema o TpEX MepHEHIUKYIIApax https://m.edsoo.ru/924
6736
'ISHo:szanas[ pa60§: 0 TEMaM Butmorexa [[OK
NEHIUKYISIPHOCTD TIPSIMBIX U
44 PHCHA v"y "p p https://m.edsoo.ru/5b97
TUIOCKOCTEH" M "YTIIBI MEXIy IPSIMBIMHU H lef3
IJIOCKOCTSAMM " —
?()GH}IGTI/IC MHO:)O:)paI:HI/IKa;OCHOBHBIe . BuGmorexa LJOK
JIEMEHTBI MHOTOTPAaHHHUKA, BBITYKJIBIC U
45 p ’ y . https://m.edsoo.ru/2d24
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA .
MHOTOTI'paHHHKA -
46 [Ipu3ma: n-yrospHas npu3ma; rpaHu U bubaunoreka LIOK

OCHOBAHMJ IMPHU3MBEI; IpsAMasd M HAKJIIOHHAA

https://m.edsoo.ru/b4ad




ITPHU3MBI, OOKOBas M ITOJIHAs IMOBCPXHOCTDb
IMPU3MBbI

63ad

[Tapayenenunen, IPAMOYTOJIbHBIN

bubmmoreka IIOK

47 . https://m.edsoo.ru/8a7b

napaiyIeJIeTIUIe ] U €r0 CBONCTBA
€683

[Tupamuaa: n-yronpHas TUpaMKIa, TPaHU BuGmiorexa LJOK

43 Y OCHOBaHHE IMUPAMHU/IbI; OOKOBAs U hitps:/m.cdsoo.rw/fb 1 c
HonHaﬁrmmerHoc?anpaMnﬂm; d0a5
paBWIbHAS M yCeUEHHAas mupamMuaa
[TpaBuIbHBIC MHOTOTPAHHHUKH: TTOHSATHE
IIPaBUJILHOIO MHOTOI'PAHHUKA; bubmunoreka [{JOK

49 npaBuiIbHAs IpU3Ma U IpaBUIIbHAS https://m.edsoo.ru/074c
nupamMuia; NpaBUIbHAsI TPEYTOIbHAs 8865
nupaMuia U MpaBUIbLHBIN TeTpa’ap; KyO
[IpencraBneHue o MpaBUIIbHBIX bubnuoreka [JOK

50 MHOT'OTPaHHUKAX: OKTadIp, NOJEKadAp U https://m.edsoo.ru/a0fd
HUKOCAdIP. d5bf
CuMMeTpHs B POCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSIMOU, bubnmoteka IJOK

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHUH B https://m.edsoo.ru/b9e7

mupaMuyaax, mapaJuiCiaCIuIICcaax,
IMpaBHUJIBHBIX MHOI'OI'PAHHHUKAX

77d9




Brerauciienue 3j1eMEHTOB

bubmmoteka I{OK

52 MHOT'OTPaHHUKOB: péOpa, TuaroHau, https://m.edsoo.ru/6¢cdb
YTJIbI ecef
oot romemner ntot BuGnotera LIOK
53 p . p P > https://m.edsoo.ru/37d8
TUIONIA b OCHOBAHHM, TeOpeMa 0 OOKOBOM 4157
MOBEPXHOCTH MPSIMOU MTPU3MBI -
[Tmomans OOKOBOM HOBepj(HOCTI/I 5 BuGmorexa LIOK
[IOBEPXHOCTH IIPABUIBHON TUPAMHUIBI
54 P P Up AbL https://m.eds00.ru/5603
TeopemMa o TuIoIaar 0OKOBOKH <30b
TTOBEPXHOCTH YCCUEHHOHN TTUPAMUJIBI -
KontponsHnas pabora 1mo reme Bubmmorexa HOK
55 "MHOII)“OF aHHEKH" https://m.edsoo.ru/a95f
p 5¢04
bubmmoteka I{JOK
56 [Tousitue 00 00BLEME https://m.edsoo.ru/7ad0
020b
bu6anorexa IJOK
57 O0BEM nUpaMuIbl https://m.edsoo.ru/2351
71b3
58 OO6BEM MUpaMUIbI bubmuorexa LIOK

https://m.edsoo.ru/f47d




fefd

59

O0BEM npaMu bl

bubmmoreka IIOK
https://m.edsoo.ru/79c1
0312

60

O0BEM nupaMu bl

bubmmoreka IIOK
https://m.edsoo.ru/2faa
dc3f

61

O0bEM npU3MBI

bubmmoreka IIOK
https://m.edso00.ru/7985
3608

62

O0BEM npU3MBI

bu6mmoreka IJOK
https://m.edsoo.ru/1e05
3890

63

O0BEM npU3MBI

bu6mmoreka IJOK
https://m.edsoo.ru/482d
3151

64

Kontponrsnas padota o teme "OO0bEMBI
MHOTOT'PaHHUKOB"

bu6mmoreka IJOK
https://m.edsoo.ru/28a6
573c¢




[ToBTOpenue, 06001IeHNE CUCTeMaTH3aIUs

bubmmoteka I{OK

65 3HaHui. [locTpoeHue ceueHuii B 1 https://m.edso0.ru/098b
MHOT'OTpaHHUKE edad
[ToBTOpeHue, 06001IeHNE CUCTeMaTU3aIUs
3HaHUU. BelunciieHne pacCTOAHUN: MEXKIY bubamnoreka [IOK
66 JBYMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, OT 1 https://m.edsoo.ru/f779
TOYKH JI0 TUIOCKOCTH, MEXKIY 2ba9
CKPENIMBAIOIIUMHUCS MPSIMBIMU
bubmmoteka I{JOK
67 Hrorosas koHTposIbHAs paboTa 1 https://m.edsoo.ru/b914
6bc0
[ToBTOpeHue, 06001IeHNE CUCTeMaTH3AIUs
3HaHUW. BIUKCIIEHNE YIJIOB: MEXKIY bubnuoreka [JOK
68 CKPEIIUBAIOIIUMHUCS TIPSIMBIMU, MEXKTY 1 https://m.eds00.ru/5676
IIPSIMOU U TIJIOCKOCTBIO, IByTPAHHBIX 5e8b
YTJIOB, YIJIOB MEXKY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME




11 KIIACC

KomndecTBo yacoB DEKTPOHHBIC
X U poBkIe
Nen/m | Tema ypoka Beero Kontponsnbie | [Ipaktuueckue 0Gpa3oBaTENbHBIE
paboThI paboThI pecypebl
Co bubmmoreka [JOK
epa U map: MeHTp, paanuyc, TMaMeTp;
1 P P- TIFHIP, PaZtiys, A P; 1 https://m.eds00.ru/0341
TUTONIAb TIOBEPXHOCTH Cepbl
bc2b
B3auMHoe pacnosnoxkenue chepsl u bubmmoreka [JOK
2 IIOCKOCTH; KacaTelbHas IJIOCKOCTh K 1 https://m.edsoo.ru/bedl
chepe; womanb cepbl 2a43
N3o0paxenue che apa Ha bubmmorexa IOK
KEHHU bI, IIIApa H
3 P PEL, tHap 1 https://m.edsoo.ru/bc15
miockoctr. CedeHus mapa
712
i[gmaIszIg)qucxaﬂ HOBer::Ifo, BuGmiorexa LIOK
Ue MWIHHIPUY i
4 PasyIotHe I AP . 1 https://m.edso00.ru/6054
MIOBEPXHOCTH, OCh ITMIIMHIPHYCSCKOM bsel
IIOBEPXHOCTH -
g |Mmawmonp: ocnosar u Goosas 1 BuGmorera LIOK
IIOBEPXHOCTh Sl 1 OCh;
P > OOPASYIOTH ’ https://m.edsoo.ru/188f

IUIOMIAlb OOKOBOM U MOJIHOU




MIOBEPXHOCTH

216

N300paxkeHne HUIMHIPA HA IUIOCKOCTH.
Passéprka nununapa. Ceuenns

bu6nmmoreka IJOK

6 . https://m.edsoo.ru/016e
IUIMH/PA (TIOCKOCTHIO, MapajlieIbHOM 25eb
WU TIEPICHIUKYJIIPHON OCH ITUIHMHAPA) -
KoHnunueckas noBepxHoctb, 00pasyromiue bubnmnoreka LIOK

7 KOHHUYECKOH MOBEPXHOCTH, OCh U https://m.edsoo.ru/c94b
BEpIIMHA KOHUYECKON TOBEPXHOCTH a09b
KoHnyc: ocHOBaHME U BeplIMHA, bubnunoreka [{OK

8 oOpa3yrolias 1 och; Ionaab OOKOBOM 1 https://m.edsoo.ru/897d
MOJIHOM MOBEPXHOCTU d3b2
VY ceu€HHslil KOHYC: 00pa3yolue U bubnunoreka [{OK

9 BBICOTA; OCHOBAHUS 1 OOKOBas https://m.edsoo.ru/1468
MOBEPXHOCTh bab3
N300pakeHre KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHust KOHyca bubnunoreka [{OK

10 (TJTOCKOCTHI0, apaIeIbHOM https://m.edsoo.ru/Obde
OCHOBAHUIO, U TIJIOCKOCTBIO, MPOXOAILIECH 1bel
yepe3 BEPIIUHY)
Koum6 bu6mnorexa IJOK

OMOUMHAIMS TeJ BPALLEHUS U
11 " patt https://m.edsoo.ru/3cef

MHOI'OI'PaHHHUKOB

10e5




MHororpaHHMK, OIIMCAaHHBIA OKOJIO

bu6mnorexa IJOK

12 cthepsr; chepa, BicaHHas B https://m.edsoo.ru/0b13
MHOTOT'PaHHUK WJIM B TEJIO BpalICHUS 6158
bu6mnorexa IJOK
I1 EMeE.
13 OP?ITHG 00 0"61>eMe Octioniisie https://m.edsoo.ru/26a0
CBOMCTBa 00OBEMOB TEN
3fb7
bu6mnorexa IJOK
14 O0bEM IIMHIIpa, KOHyca https://m.edsoo.ru/5513
d87b
bu6mnorexa IJOK
15 O06bEM mapa u miomanb chepol https://m.edsoo.ru/d189
bde2
[TonoGHbIE TE€NA B IPOCTPAHCTBE. bubnmnoreka LIOK
16 CooTHOUIEHUS! MEXAY TIIOIIAIMU https://m.edsoo.ru/810c
MOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX Tell fleb
K a5 paGora v "Tena bubmmnoreka [JOK
17 OHTpOHH: HP oTa o Tel,\:l Mo https://m.edsoo.ru/4a33
BpanieHus" u "O0beMBI T
a8ab
bu6mnorexa IJOK
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE https://m.edsoo.ru/5cae

felb




bu6mnorexa IJOK

19 Cno)keHue u BBIYUTAHHUE BEKTOPOB https://m.edsoo.ru/23{4
{089
bu6mnorexa IJOK
20 YMHOkKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/dee3
79¢eb
Pa3znoxeHue BekTopa 1o TpémM bubnmnoreka [{OK
21 HEKOMILJIaHAapHBIM BekTopaM. [IpaBuio https://m.edsoo.ru/a28f
napasuienenune1a d74e
Pemienue 3ama4, CBSI3aHHBIX C bu6mnorexa IJOK
22 IpUMEHEHUEM TPABUII JEHCTBUM C https://m.edsoo.ru/5a82
BEKTOPAMU 7900
K . . . o bubnmnoreka LIOK
- npu
23 OOPAHHATHO-RERIOPHB METOL TP https://m.edsoo.ru/d3al
pEIIeHNN T€OMETPUYECKUX 3a/1a4
fe30
[IpssMOyTroOJIbHAs CUCTEMA KOOPJAWHAT B bubnunoreka [{OK
24 npoctpancTBe. KoopmHaTel BEKTOpA. https://m.edsoo.ru/48db
[IpocTeimmue 3a1a4n B KOOpAUHATAX 7058
VYron mexny Bekropamu. Cka o€ bubmiorexa LIOK
aM BEKTOPAMHU. JSIpH
25 ' o : : https://m.edsoo.ru/725e

IMPOU3BCACHUC BCKTOPOB

ffc4




Brraucnenue YIJI0B MCKAY IIPAMBIMU U

bu6mnorexa IJOK

26 https://m.edsoo.ru/8efb
IJIOCKOCTSIMHU
e78¢e
KontpoabHas pabota mo reme "BekTto Bubmmorexa OK
HTPOJIbHAS Ta O TEM TOPBI
27 P P | P https://m.edsoo.ru/77¢2
Y KOOPJMHATHI B IPOCTPAHCTBE
2fc5
IToBTOpEHME, 0000IICHE
c cBTe pa Hia’ 3H211 HI/"I (H)c 0 e Bubmorexa OK
ycreMarusanus 3Hanuii. OCHOBHBI
28 H https://m.edsoo.ru/1780
burypsl, hakThl, TEOPEMBI Kypca basd
TUTAHUMETPUH .
IToBTOpEeHME, 0000IICHNE
BTOPEHHE, 0 HI/UI (I; . bubmmoteka IIOK
cucTteMaTu3anus 3HaHuii. OCHOBHEI
29 H https://m.edso0.ru/078¢
burypsl, hakThl, TEOPEMBI Kypca 4184
TUTAHUMETPUH -
[ToBTOpeHue, 06001IeHNE U bu6mnorexa IJOK
30 cucTeMaTH3allis 3HaHU. 3agauu https://m.edsoo.ru/7491
TUTAHUMETPHUH U METOJIBI UX PEIICHUS efe0
[ToBTOpeHue, 06001IEHNE U bu6mnorexa IJOK
31 cucTeMaTu3alys 3HaHui. 3agaqu https://m.edsoo.ru/4dft
TUTAHUMETPHUH U METOJIBI UX PEIICHUS da97
32 [ToBTOpeHnue, 06001IEHNE U bu6mnorexa IJOK

cucremMatusanusa 3HaHnii. OCHOBHEIE

https://m.edsoo.ru/74b2




¢burypsl, paxkTel, TEOPEMBbI Kypca

adgl
CTepEOMeTpUHN
bu6mnorexa IJOK
33 HToroBas KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/ec24
dfc2
" 506 . bu6mnorexa IJOK
HHE U
34 OBTOPCHHUE, ODODIIE . 1 https://m.edsoo.ru/f465
cucTeMaTH3aIHs 3HAHUH 4106

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI PAMME

34




[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM [TPOT'PAMMGBI

10 KIIACC
Kon .
IIpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO .
00pa30BaTeIbHON MIPOrPaMMBbI CPEAHETO 001Ero 00pa3oBaHUs
pe3yJbraTta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU
' pELICHNH T€OMETPUYECKUX 3a/1a4
73 OnepupoBath MOHATUAMHU: MMAPATUICTLHOCTH U
' NEPIEHANKYJIIPHOCTD NPAMBIX U INIOCKOCTEN
74 KnaccuduurpoBaTh B3auMHOE pacloNoKEHUE IPSIMbIX U
' IUTOCKOCTEN B ITPOCTPAHCTBE
OnepupoBath MOHATUSMHU: IBYTPaHHBIN YroJl, TpaHu
7.5 IBYTPAHHOTO yria, pedpo ABYrpaHHOrO YIJia, JUHEHHBIN yros
JIBYTPAHHOTO yIJja, rpajycHas Mepa JABYTPaHHOTO yIJia
OnepupoBath NOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIA 1
7.6 HEBBIITYKJIbIA MHOTOTPaHHUK, AJIEMEHTHI MHOTOTPAHHHUKA,
MpaBUIbHBIA MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BUJIbl MHOIOTPAHHUKOB (TUpAMKIA,
' pU3Ma, IPSIMOYTOJIbHBIN NapajiieNIenuIe, Kyo)
KnaccuduimpoBaTs MHOTOTPaHHUKH, BEIOUpAsi OCHOBAHUS TS
78 KJIaCCU(PUKAIUU (BBIMTYKJIbIE U HEBBIMYKIIbIE MHOTOIPaHHUKH,
' [paBUJIbHbIE MHOIOTPAHHUKH, IPSIMbIE U HAKIIOHHBIE MPU3MBI,
napasuiesieumne/ibl)
79 OnepupoBath MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEYEHUE
' MHOTOT'PaHHHKOB
710 OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEYEHNI MHOTOI'PaHHUKOB,

HCIIOJIB3YS METOA CJICI0B




7.11

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJIOM CJICJIOB,
BBITNIOJIHATDH (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB
POCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHU3Y

PemaTe 3a1aun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIUYUH 110
oOpasiaM Wiy aJropuT™Mam, MPUMEHSSI U3BECTHBIC
AHAUTUTUYECKUE METOJIBI IIPU PEIICHUN CTAHIAPTHBIX
MaTEMaTUYECKUX 3a71a4 Ha BBIYUCIIEHUE PACCTOSTHUN MEXKTY
JIBYMS TOYKAMH, OT TOYKH JI0 PSMOM, OT TOUKH JI0 TNIOCKOCTH,
MEXKy CKPEIIUBAOIINMUCS MPSIMBIMU

Pemats 3a1a4u HAa HAXOXKICHUE F'€OMETPUUYECKUX BEJIUYHH 110
oOpasiam Uiy allropuT™MaMm, MPUMEHsISI U3BECTHbBIE
AQHAJIMTUYECKUE METOBI IIPU PELICHUN CTaHIAPTHBIX
MaTeMaTUYECKMUX 3a7a4 Ha BBIYMCIICHUE YTIIOB MEKIY
CKPEIMBAIOIIUMUCS IPAMBIMH, MEKY IIPIMOU U IIJIOCKOCTHIO,
MEKy TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

7.14

Brerancnars 00bEMBI U TIOIIAIN TOBEPXHOCTEN
MHOT'OTPaHHHUKOB (IIpU3Ma, MUpaMua) ¢ MpUMEHEHHEM (OpMYII,
BBIYHCIISITH COOTHOLIECHUS MEXKY IUIOMIAIIMU IOBEPXHOCTEN,
o0BEMaMu TOA0OHBIX MHOTOTPAHHHKOB

OnepupoBath MOHATUSIMH: CHMMETPHUS B POCTPAHCTBE, IIEHTD,
OCh U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TIIOCKOCTh
CUMMETPHUH (PUTYPBI

7.16

N3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH
HH(OPMAITHIO O MPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax,
MPEJICTABJICHHYIO HA YEPTE)KAX U PUCYHKAX

[IpumensTe reomeTpudeckue (PaKThI IS peIIeHUs
CTEPEOMETPUYECKUX 3a/1a4, IPEANOJIAratoINX HECKOJIBKO I1aroB
pEIICHMs], €CITU yCIIOBUS IPUMEHEHUS 3a/I1aHbl B IBHOU (hopme

7.18

[IpumeHATh POCTEUIINE TPOTPAMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUH
CTEPEOMETPUUECKUX 3a]1a4

7.19

[IpuBOAUTH MPUMEPHI MATEMATHYECKIX 3aKOHOMEPHOCTEH B
MIPUPOJIE U )KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB




reOMCTPHUHU B HCKYCCTBC

[IpumeHsTh Moly4eHHbIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATh
peaybHble CUTyallMU U IPUMEHSTh U3yUYE€HHbIE TTOHITHUS B
Ipoliecce MOUCKA PEIICHUs] MaTeMaTUYeCKU C(HOPMYITUPOBAHHON
po0IeMbl, MOICIIUPOBAThH PEATIbHBIE CUTYAllUU Ha SI3bIKE

7.20
r€OMETPUH, UCCIEA0BATH TOCTPOCHHBIE MOJIENH C
HCIIOJIb30BaHUEM F€OMETPUYECKUX MOHITUI U TEOPEM, anmnapara
anreOpbl, pemaTh TPAKTUIECKUE 3a/1a4H, CBI3aHHbBIC C
HaX0XJICHUEM T€OMETPUYECKUX BEJIUUNH
11 KITACC
Kon .
[IpoBepsieMble IPEIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSAEMOrO .
00pa30BaTeIbLHON MPOTPaMMBI CPETHEr0 0011Ier0 00pa3oBaHUs
pe3ynbTaTa
6 ['eomeTpus
OnepupoBaTh NOHATUAMU: LIWJIMHAPUYECKAsE IOBEPXHOCTD,
6.1 oOpasyrolue MWIMHAPUIECKON TOBEPXHOCTH, LIUITUHIP,
' KOHHYECKas MOBEPXHOCTh, 00pa3yoIe KOHUYEeCKON
MOBEPXHOCTH, KOHYC, CheprudecKas MoBEpXHOCTh
6.2 PacrioznaBath Tena BpamieHus ([HWIKHIP, KOHYC, cdepa U map)
6.3 OOBSACHATH CIOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS
6.4 KnaccudunnpoBats B3auMHOE pacioyiokeHue chepol U
' IJIOCKOCTH
OnepupoBaTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE
6.5 CErMEHTA, BBICOTA CETMEHTA, IIIAPOBOU CJII0M, OCHOBAHUE
IIIaPOBOTO CJI0SI, BBICOTA IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN TE BpalleHus,
' Tr€OMETPUUECKUX TeJ C MpUMEHEHUEM (HOpMYyJT
OmnepupoBath MOHSATUSIMHA: MHOTOTPaHHUK, BIIMCAHHBIN B chepy
6.7 Y ONHMCAHHBINA OKOJIO c(epsl, chepa, BIMCaHHAS B MHOTOTPAHHUK
WJIU TEJIO BPAILICHUS
6.8

BbeI4ucnsaTe COOTHOILICHUS MCKAY IIomaasIMHU HOBCpXHOCTCI;’I 141




00BbEMaMU OTOOHBIX TEN

6.9

N300paxkath u3yyaeMble GUTYpBI OT PYKH U C IPUMEHEHUEM
IIPOCTBIX YEPTEKHBIX MHCTPYMEHTOB

6.10

BBINOJIHATH (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUEHMsI TeJl BpallleHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH U PEOOPa30BBIBATH
MH(OPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax,
IIPEACTABICHHYIO Ha YEPTEkKAX U PUCYHKAX

6.12

[TpumensaTs reomeTpuyueckue HakThl 7Sl pEeIICHUS
CTEPEOMETPUUECKUX 3a4a4, IIPEANIOIATral0IINX HECKOIBKO 11aroB
pELIEeHMS], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIOTHATH NEHCTBUS CIIOKEHUS BEKTOPOB, BEIYMTAHUS
BEKTOPOB M YMHOKCHHS BEKTOpPA HA YHUCIIO, OOBIACHATH, KAKUMH
CBOMCTBAaMH OHHM 00J1aaf0T

6.15

[IpuMeHATH TPaBUIIO MapajuIeJIeNUIIe A IIPU CI0KEHUN
BEKTOPOB

6.16

OnepupoBath MOHATUSMU: IEKAPTOBBI KOOPAMHATHI B
MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOPAUHATHI BEKTOPA, YTOJ MEXAY BEKTOPAMHU, CKaJISIPHOE
MIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPbI

6.17

Haxoauts cyMMy BEKTOPOB U IPOU3BEACHHUE BEKTOPA HA YUCIIO,
YIOJI MEXIY BEKTOPaMH, CKaJIIPHOE MPOU3BEIACHHUE,
pPacKIaabpIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3azaBaTh IMJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME
KOOPJAUHAT

6.19

Pemats HpOCTGﬁHIPIG IrCOMCTPHUUICCKHC 3a1a91 Ha IPUMCHCHUC
BCKTOPHO-KOOPAMHATHOT'O MCTOda

6.20

Pemathb 3aJa4M Ha JOKA3aTCJIbCTBO MAaTCMAaTHYCCKUX




OTHOIICHUU U HaXO0XACHUC I'COMCTPUUCCKUX BCIIMYHH 110
06pa3uaM WA aJITOPUTMaM, IIPUMCHA N3BCCTHBIC METOABI IIPU
PCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4

6.21

[IpuMeHATs IPOCTENILINE TPOTPAMMHBIE CPELICTBA U
AIIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PELLIECHUN
CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBOINTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB
I€OMETPUH B UCKYCCTBE

6.23

[IpuMeHsTh OJTyYeHHbIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh
peabHbIe CUTYaAllUd U IPUMEHSITh U3yUYCHHBIC TIOHSTHS B
MpoIriecce MOUCKA PEIICHUs] MaTEMaTHUECKU
chopMyIUPOBAHHON MTPOOIEMBbI, MOACIUPOBATH PEATIbHbBIE
CUTYaIlUH Ha A3BIKE T€OMETPHUH, UCCIIEOBATh TOCTPOCHHbBIE
MOJEJIH C UCII0JIb30BAHUEM T€OMETPUUECKUX TIOHSATUN U TEOPEM,
anmapara anreOphbl, peliaTh NPakTUIeCKHe 3a1a4u, CBI3aHHBIC C
HaX0XJICHUEM T€OMETPUYECKUX BEIUYUH




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A
10 KITACC

Kon

[TIpoBepsieMblil 3JIEMEHT CONEPIKAHUS

7

['eomerpus

7.1

OCHOBHBIC ITOHATHUS CTCPCOMCTPHH. Tqua, mpsMasd, IJI0CKOCTb,
IMPOCTPAHCTBO. IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUN
CTCPCOMCTPHUHN: AKCUOMBI CTCPCOMCTPHUHN U CIICACTBUA N3 HUX

7.2

B3auMHoOe pacnosiokeHue npsamMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuiesibHbIE U CKpEIMBarOIIMeECs npsiMbie. [lapannenbHOCTh TPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapaJuIebHbIE MTPSMbIE B IPOCTPAHCTBE,
MapaJJIEIbHOCTh TPEX MPSAMBIX, TAPAIIIEITBHOCTD IIPSMOU U IIJIOCKOCTH.
VYTIibl ¢ COHAINPABIEHHBIMU CTOPOHAMH, YTOJI MEXY ITPSMBIMU B
npocTpaHcTBe. [lapauieIbHOCTh ITOCKOCTEN: HapaliesIbHbIE INIOCKOCTH,
CBOMCTBA MapajuieNbHbIX IIOCKOCTEN. [IpocTeiimme npoCcTpaHCTBEHHbBIE
(GbUTryphl Ha MIIOCKOCTH: TETPadp, KyO, mapasuiesenuie], TOCTPOCHHE
CEYEeHNM

7.3

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NIEPIIEHANKYJIAPHBIE IIPSMBbIE
B IIPOCTPAHCTBE, MPSAMBIE ITAPAIIIEIBHBIE U IEPIEHIUKYJIISIPHBIE K
IJIOCKOCTH, TPU3HAK MTEPIICHIUKYJISIPHOCTH NPSMOU U INIOCKOCTH,
TeopeMa O NpsIMOM MEPHEHIUKYISIPHOMN TITIOCKOCTHU. YTJIbI B
IIPOCTPAHCTBE: YIOJl MKy IPSIMOM U IIIOCKOCTBIO, IBYTPAHHBIN yTOJI,
JIMHEVHBIN yIoJI ABYTPaHHOrO yrua. lleprienaukyisp U HaKJIOHHbIE:
pacCTOsIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSIHUE OT IPSAMOMU 10
IUIOCKOCTH, ITPOEKLNs (PUTyphl HA TUNIOCKOCTb. [lepneHIuKyIsIpHOCTD
IJIOCKOCTEN: NPU3HAK MEPIEHANKYIAPHOCTH ABYX INIOCKOCTEN. Teopema o
TPEX NEPHEHAUKYIIAPAX

7.4

[ToHsiITHE MHOTOIpAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA,
BBIITYKJIBIE U HEBBIMTYKJIBIE MHOTOTPAHHHUKH, Pa3BEPTKA MHOTOTPAHHHKA.
[Ipu3ma: n-yronbpHas npusma, TpaHd 1 OCHOBaHUS MIPU3MBI, IpsMas U
HAKJIOHHAs! TPU3MbI, OOKOBas U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MpAMOYTOJIbHBINA APAJUICIICTIUIIE] U €TO CBOMCTBA.
[Iupamuga: n-yrojibHas nUupaMuia, TPaHd 1 OCHOBAHUE MMUPAMU/IBI,
OOKOBast ¥ MOJTHASI TOBEPXHOCTh MUPAMHUJIBI, TIPABUIIbHASI I YCEUEHHAS
nupamMujia. DJIEeMEHThI Npu3Mbl U iupaMuibl. [IpaBunbHbIe




MHOTOTPAaHHUKH: TTOHATHE MPABUILHOTO MHOTOTPAHHUKA, ITPABUIIbHAS
npu3Ma U IpaBuibHas MUPAMUIA, IPaBUIIbHAS TPEYTroJbHAs MUpaMua 1
paBUWIBHBINA TETpadip, Ky0. [IpeacraBienre o mpaBUIbHBIX
MHOTOTPaHHUKAX: OKTAdIp, NOACKadAp U uKocarapyrue CedeHus Mpu3Msl
Y TTUPAMHUJIBI

7.5

CI/IMMGTpI/Iﬂ B ITIPOCTPAHCTBC. CUMMCTPUA OTHOCUTCIIbBHO TOYKH, HpHMOfI,
TJIOCKOCTH. DJIEMEHTHI CUMMCTpPHUHU B ITHUPpaAMUIAX, ITAPAJIICIICIIUIICAAX,
IMpaBHUJIBHBIX MHOI'OI'PAHHHUKAX

7.6

Boluucnenue 3eMEHTOB MHOTOI'PaHHUKOB: p€0pa, TMaroHau, yribl.
[Tmomaas 60KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH MPSIMOM
PU3MBI, IUTOIIA/Ib OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPSMOMN
npu3Mebl. [lnomans 60KOBOI MOBEPXHOCTH U MMOBEPXHOCTHU MPABUIILHOM
UPaMUJIbI, TEOPEMa O TUIONIAIM yeceu€HHON upamuibl. [lorsTue 00
00péMe. OOBEM MUpPaMUIBI, IPU3MBI

7.7

[Tono6nbBIC Tena B mpocTpancTBe. COOTHOMICHUS MEXAY TUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

11 KITACC

Kon

[TIpoBepsieMblil 3JIEMEHT COJICPIKAHUS

6

['eomerpus

6.1

[unuHapudeckas TOBEPXHOCTh, 00Pa3YIOIIUe ITUIHHIPUICCKON
MOBEPXHOCTH, OCh IIIMHAPUIECKON TOBEpXHOCTH. [lunuHap: OCHOBaHUs
1 OOKOBas MOBEPXHOCTh, 00Pa3yIoIasi ¥ 0Ch, IIIOIIAbL OOKOBOH 1
MOJTHOW TTOBEPXHOCTH

6.2

KoHnueckas moBepXxHOCTb, 00pa3yrolie KOHMYECKON MMOBEPXHOCTH, OCh
Y BEepIIMHA KOHMYECKON MOBepXHOCTH. KOHyC: OCHOBaHME U BEpIIINHA,
o0Opasyrolias U 0Ch, IJIOIIA b OOKOBOM M MOJHON MTOBEPXHOCTH.
VYceuéHHBIN KOHYC: 00pa3yoIIie U BEICOTa, OCHOBAHUS U OOKOBas
MTOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, IuaMeTp, II0Ia b MOBEPXHOCTH ChEpHI.
B3aumnuoe pacrnionoxenue chepsl U MIOCKOCTH, KacaTellbHasl INTIOCKOCTh
K cdepe, miomaas chepbl

6.4

N306paskeHne Ten BpallleH!us Ha MI0cKOoCcTH. Pa3BépTka uunuuapa u




KOHYyca

6.5

KoMOuHanuu Ten BpaieHus 1 MHOTOIPaHHUKOB. MHOrOrpaHHUK,
OMMCaHHBIA 0KOJIO ceprl, cepa, BIMCaHHAsS B MHOTOTPAHHUK, W TEJIO
BpalIEHUs

6.6

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00
00bEME IPSMOYTOIBLHOTO Mapajuiesienuneaa u cieAcTBus u3 Heé. O0bEM
HUIUHIpa, KoHyca. O0bEM mapa v miomaas chepbl

6.7

[TogoOnble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXAY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJ

6.8

Ceuenus nunHApa (mIapajuiesbHO U NEPIEHAUKYIIIPHO OCH), CEUECHHUS
KOHYyca (mapajuieIbHOE OCHOBAHUIO U IPOXOASILEE YePE3 BEPILUHY ),
CEUEHHMS 111apa

6.9

BekTop Ha muiockocTy U B rmpocTpaHcTBe. ClI0)KEHUE U BBIYUTAaHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YKCIIO. Pa3iioxkeHne BEKTopa 1o TpéM
HEKOMILIaHApHBIM BekTopaM. IIpaBuno napamuienenunena. Pemenne
3aJlay, CBSI3AHHBIX C IPUMEHEHHUEM MPABUII ACHCTBUI C BEKTOpaMu

6.10

[IpsiMoyroJibHasi cUCTEMa KOOpJAUHAT B pocTpaHcTBe. KoopiuHaTh
BekTopa. [Ipocreitmue 3agaum B KOOpAMHATAX. YTOJI MEXy BEKTOPAMH.
CkansipHO€ MpOU3BE/ICHHE BEKTOPOB. BrluncieHue yriioB Mexay
NPSIMBIMU U TTOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METO TTPU
pelIeHnH reOMETPUIECKUX 3a7a4




[TPOBEPSIEMBIE HA EI'D I10 MATEMATUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
[TIPOI'PAMMBI CPEJTHET'O OBILIET'O OBPA3SOBAHUS

Kon
NnpoBepsieMo
ro
TpeOOBaHUA

[IpoBepsiembie TpeOOBaHMSI K TIPEIMETHBIM PE3yJIbTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTEILHOM MPOTPaMMBI CPETHETO
oO1iero oOpazoBaHus

Bianenune merogamu J0Ka3aTeNnbCTB, aITOPUTMAMU PEIICHUS
3a/1a4; yMeHue GopMyIHpOBaTh U OTIEPUPOBATH TTOHATHUSIMU:
OIpEIENICHNE, aKCUOMa, TEOPEMA, CIEACTBUE, CBOMCTBO, TPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE (DOPMYITUPOBKU; MPUMEHSTh UX;
yMeHue GopMyJIMpOBaTh 0OPATHOE U MPOTHUBOIOI0KHOE
YTBEPIKJEHUE, IPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEPHI,
UCITI0JIB30BaTh METO MaTEMAaTUUE€CKON UHYKIIUH; TIPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYKJICHHS TP PEIICHUH 3a]1a4, OIICHUBATh
JIOTUYECKYIO MPAaBUIBLHOCTh PACCYKACHHM; YMEHHUE ONIEPUPOBATH
MOHSITUSIMU: MHOKECTBO, ITOJAMHOKECTBO, OTEpallUU HaJ]
MHOECTBAMU; YMEHUE UCIOJIb30BaTh TEOPETUKO-
MHOECTBEHHBIN anmnapat AJis ONUCAHUS PEaIbHbIX MPOLECCOB U
SIBJICHUM U TIPU PEIIEHUH 3a]1a4, B TOM YHUCJIE U3 IPYTUX YUSOHBIX
MPEMETOB; YMEHUE OTIEPUPOBATH TOHATUSMU: Tpad, CBI3HBIN
rpad, nepeBo, UK, Tpad HA IIOCKOCTH; YMEHHE 3a7aBaTh U
OMUCKIBATH rpadbl pa3IuYHBIMU CIIOCOOAMU; UCIIOIL30BaTh IPadbl
MIpU PEIICHUU 3a/1a4

YMeHune onepupoBaTh NOHATHUIMHA: HATYPAIbHOE YHCIIO, LIEJI0Ee
YUCJII0, CTEIIEHB C LIEJIBIM MIOKA3aTeNIEM, KOPEHb HATYPaJIbHOU
CTEIICHU, CTENEHD C PALMOHAJIEHBIM NTOKA3ATENIEM, CTETIEHD C
JEUCTBUTENBHBIM TTOKa3aTeseM, JJorapudm duciia, CHHYC, KOCUHYC
Y TAHT'€HC ITPOU3BOJIBHOIO YHCIIA, OCTATOK 110 MOAYJIIO,
palMOHAIILHOE YUCII0, UPPALlMOHAIIbHOE YUCII0, MHOKECTBA
HATypPAJIbHBIX, UEIBIX, PAIMOHAIBHBIX, IEUCTBUTEIbHBIX YHUCEIL;
YMEHHE UCTO0JIb30BATh NMPU3HAKH JIEIUMOCTH, HAUMEHBIINM
oOuuit 1enuTeNh 1 HAaUMEHbIIIee 00IIee KpaTHOE, AITOPUTM
EBkina npu pemennu 3a1a4; 3HaKOMCTBO C Pa3JIMYHbIMU
MIO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHHS; YMEHUE BBIIOJIHATh
BBIYHCIICHNE 3HAUYCHUN U TPeoOpa30BaHus BRIPAXKCHHH CO




CTENEHSIMU U Jiorapumamu, IpeodpazoBaHust APOOHO-
paloHaNIbHBIX BBIPAKEHUH; YMEHHE ONIEPUPOBATH IOHATUSMHU:
[I0CJIEI0BATENBHOCTD, apu(pMETHUECKAsl IPOTPECCHs,
reoMeTpuyecKkas nmporpeccusi, 0eCKOHEUHO yObIBaroIast
reoMeTpudecKas porpeccusi; yMEeHUeE 3a1aBaTh
[IOCJIEJOBATENBHOCTH, B TOM YHCJIE C IOMOUIBIO PEKYPPEHTHBIX
GopMmys1; yMEHHE OTIEpUPOBATH NOHATUSMU: KOMIUIEKCHOE YHCIIO,
COMNPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOIYJIb U apPTYMEHT
KOMIUIEKCHOTO YHciia, opMa 3aIMCH KOMITJICKCHBIX YHCET
(reoMeTpuueckasi, TPUTOHOMETpUUECKas U anredpanueckas);
YMETh POU3BOAUTH ApU(PMETHUECKHUE IEUCTBHS C KOMIUIEKCHBIMU
YHUCJIAMH; IPUBOJUTH IPUMEPHI UCIIOJIb30BAHUS KOMIUIIEKCHBIX
YUCEN; ONEPUPOBATH NOHATHUAMU: MaTpuLa 2x2 u 3x3,
OIIpEAEIUTENIb MATPHULIbI, FEOMETPUUECKUI CMBICIT ONIPEAETUTENS

YMeHune onepupoBaTh NOHATUSIMU: PALIMOHATIBHBIE,
UppallOHAIbHBIE, TOKA3ATENbHBIE, CTETIEHHBIE,
JorapupMuIecKue, TPUrOHOMETPUUYECKUE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MOHATUSIMU:
TOXJIECTBO, TOXKJIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUU U HEPABEHCTB, PABHOCUIIBHOCTD
YPaBHEHU, HEPABEHCTB U CUCTEM; YMEHUE PEIIATh YPAaBHEHHS,
HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JINYHBIX ITPUEMOB;
pelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
MIPUMEHATh YPABHEHUS, HEPABEHCTBA, KX CUCTEMBI JIJIS1 PEILICHUS
MaTeMaTUYECKHUX 3a7a4 U 3a7a4 U3 Pa3InuHbIX 00JacTel HayKu U
pEAbHOM KU3HU

YMeHue onepupoBath NOHATHAME: QYHKIHS, YETHOCTh (PYHKIIUH,
NEPUOANYHOCTD (DYHKINHU, OTPAaHUICHHOCTh (DYHKIIHH,
MOHOTOHHOCTb ()YHKLIHH, SKCTPEMYM (PYHKLINHU, HAUOOJbIIEE U
HauMMeEHbllIee 3HaUYeHU (PYHKIIMU Ha MPOMEXKYTKE, HEMPEPhIBHAS
(GyHKIMSA, aCUMIITOTHI Fpaduka QyHKIMH, IepBas U BTOpast
POU3BOIHASL PYHKIUHU, TEOMETPUUECKUN U (PU3HUECKHUI CMBICT
POU3BOAHOM, IEpBOOOPA3HAs, ONPEIEIEHHBIN HHTErpal; yMEHUE
HaXOJAUTb aCUMITOTHI rpapuka QyHKIMH; YMEHHE BHIYUCIIATh
IPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMITO3ULIUU
(GYHKIIMN, HAXOUTh YPAaBHEHHE KacaTeIbHOU K rpaduKy




(GYHKUMU; yMEHUE HAXOJUTh IPOU3BOIHBIE 3JIEMEHTAPHBIX
(YHKIIMI1; yMEHUE UCTIONb30BaTh IPOU3BOIHYIO IS
ucclieIoBaHNs (PyHKUINN, HAXOAUTh HAaUOOJIbIINE U HAUMEHBLINE
3HaYeHUs PYHKIMIA; CTPOUTH TpauK MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM alNnapaTra MaTeMaTHYECKOr0 aHAIIN3a;
OPUMEHATH IPOU3BOIHYIO JUIsl HAXO0XKICHHS HAMIIYYILIEro pEeNIeHUs
B IIPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHUX U
¢u3nyeckux 3a1adax; HaXOAUTh IJIOAAN U 00BEMBI (HUTY C
MTOMOILBIO UHTETpaa; MPUBOJUTH TPUMEPHI MATEMATUYECKOTO
MOJICJIMPOBAHUS C TOMOUIBIO TU(DPepeHINaNbHBIX YPABHEHUN

YMeHue onepupoBaTh MOHATUSIMU: TpaPuK QYyHKINH, 0OpaTHAS
(GyHKIHS, KOMIIO3UIUS QYHKIUHN, TUHEHHAS PyHKINA,
KBaJpaTuyHas (QyHKLHMs, paluOHAIbHAS (PYHKIUS, CTENIEHHAs
(yHKUHMSA, TPUTOHOMETpUYECKHE PYHKIUU, OOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKIMH, TOKa3aTeIbHas U
norapupmMuyeckast QyHKIUU; yMEHUE CTPOUTH TpaduKu
U3Y4YeHHBIX (YHKUUN, BHIIOJIHATH PeoOpa3oBaHus rpad)ukoB
(YHKIM, NCIIOJIB30BaTh TpaUKHU Ul U3YUEHHS IIPOLIECCOB U
3aBHCUMOCTEM, IIPU PEIICHNH 3a]a4 U3 JPYTUX YUYEOHbIX
HOPEeIMETOB U 33]1a4 U3 peaJIbHOM JKU3HU; BBIpAXKaTh (GopMyJiaMu
3aBUCUMOCTH MEXK]ly BEJIMYNHAMM; HCII0JIb30BAaTh CBOKCTBA U
rpaduku QyHKUIUN AJIs pelieHUs] ypaBHEHH, HEPABEHCTB U 3a]1a4
C mapameTpaMu; u300paxaTb Ha KOOPAMHATHOM MJIOCKOCTH
MHOYKECTBA PEIICHUN YPaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YUCIIE
Ha TIPOLICHTHI, IOJIM U YaCTH, Ha JIBIKEHUE, PabOTy, CTOUMOCTh
TOBapOB U yCIYT, HAJOTH, 3a/1a4u U3 00JIaCTH YIIPABIICHUS
JTUYHBIMA U CEMEWHBIMU (DMHAHCAMH ); COCTABJISTh BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBUIO 33a/1a4H,
HCCIIEIOBATh MOJYYEHHOE PEIICHUE U OLIEHUBATh
IpaBAONOA00OHOCTh PE3yJIbTaTOB; YMEHUE MOJIETUPOBATh
peanbHbIe CUTyallMU Ha SI3bIKE MAaTEMATUKHU; COCTABIIATh
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBUIO
3aJlayu, UCCIIeIOBATh MOCTPOECHHBIE MOJIEJIH C UCIIOJIb30BAHUEM
anmapara anreOpbl, UHTEPIPETUPOBATH MOJIYYSHHBIA PE3yIbTaT

YMenue OIICPpUPOBATH NOHATHAMU. CPCAHCC apI/I(bMCTI/ILIeCKOG,




MearaHa, HauOoJblllee 1 HaMMEHbIIee 3HaYeHUs, pa3Max,
JUCIIEPCHs], CTAaHJAPTHOE OTKJIOHEHUE YHUCIOBOrO Habopa; yMEHHUE
U3BJIEKaTh, UHTEPIPETUPOBATH MH(POPMALIUIO, IPEICTABICHHYIO B
Tabauuax, Ha [uarpaMmmax, rpadukax, oTpakaroly CBOMCTBa
pealibHbIX IPOLIECCOB U SIBJICHUI; MPEACTaBIATh HHPOPMAIHUIO C
HOMOIIIbIO TaOJIHII U AUATPAMM; UCCIIEI0BATh CTATUCTUYECKHE
JaHHbBIE, B TOM YHCJE C TPUMEHEHUEM IpaduIecKuX METOI0B U
AIIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIe0BaTh COBMECTHBIE
HAOJIO/ICHUS C IOMOIIBIO TUarpaMM pacCeUBaHUS M TUHEHHON
perpeccun

YMeHHue onepupoBaTh NOHATUAMM: CIIyYaWHBINA OIBIT U CIIy4YalHOE
COOBITHE, BEPOSTHOCTD CITYYaifHOTO COOBITHS; YMEHHE BHIYUCISATH
BEPOSITHOCTh C UCIIOJIb30BAHUEM IPAPUUECKUX METO/IOB;
MPUMEHSATH (DOPMYJIbI CIIOKEHHSI 1 YMHOKEHHSI BEPOSITHOCTEH,
(opMyJTy OIHOM BEpOATHOCTH, popMyity bepHynuy,
KOMOMHATOpPHBIE (GaKThl U (POPMYJIbL; OLIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATUAMHU: CITydaiiHast
BEJIMYMHA, PaCIPeeIICHUE BEPOSITHOCTEH, MaTEMaTHYECKOE
OKHJIaHUE, TUCIIEPCHs U CTAaHJAPTHOE OTKIIOHEHHE CIIy4aiHON
BEJIMUYMHBIL, QYHKIUU pacHpeIeIeHNs U IUIOTHOCTU PaBHOMEPHOTO,
NOKA3aTEJIbHOTO ¥ HOPMAJIbHOTO PACIIPEIEIICHHI; YMEHHE
HCITI0JIB30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACICHUMN 1151 PELLICHUS
3a]1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH OOJIBIINX YUCEN, METOIBI
BBIOOPOYHBIX UCCIEAOBaHUI; YMEHHE IPUBOJUTH IPUMEPHI
MPOSIBJIICHMS] 3aKOHA OOJIBIIMX YMCET B IPUPOJHBIX U
OOLIECTBEHHBIX SBJICHUSX; YMEHUE ONIEPUPOBATH NOHATHUSAMMU:
COUYETaHUE, IIEPECTAHOBKA, YACIIO COYECTAHUM, YUCIIO
NepecTaHOBOK; OMHOM HbpIOTOHA; yMeHUE TPUMEHSTh
KOMOMHATOpPHBIE (PaKThI U PACCYKACHUS ISl PEeIICHUs 3a1a4;
OLIEHUBATh BEPOATHOCTH PEANIbHBIX COOBITUI; COCTABIIATh
BEPOSITHOCTHYIO MOJEJIb U NHTEPIPETUPOBATH NOJIYYCHHBIN
pe3ynbTar

YMeHue onepupoBaTh NOHATUSAMU: TOUKA, OPSIMAs, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, BETUUMHA yTJIa, ITIOCKAN YIoJl,
IBYTPAHHBIN YToJI, TPEXTPAHHBIA YIroOJl, CKPEIIUBAOIINECS
IpsIMbIE, TAPAJUIEIHOCTD U MEPIIEHANKYISIPHOCTh NPSIMBIX U




IUIOCKOCTEMN, Yoyl MKy MPSAMBIMHU, YTOJI MKy MPSIMOU U
IUIOCKOCTBIO, YTOJI MEXY INIOCKOCTSMM, PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSMBIMU, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMM; YMEHHE HCIIONIBb30BaTh IIPU PELICHUH 3a]a4
U3y4eHHbIE (DAKTHI U TEOPEMBI INIAHUMETPUN; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAOLIEr0 MUPA; CTPOUTH
MaTeMaTUYECKHE MOJENH C TOMOIIBIO T€OMETPUYECKUX MOHATHN U
BEJIMYMH, pelIaTh CBA3AHHBIE C HUMU IPAKTUYECKUE 3a/1a41
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YMeHue onepupoBaTh MOHATUSAMU: TIOMATL QUTYPBI, 00BEM
(burypsl, MHOTOTpaHHHK, PABIIBHBIA MHOTOTPAHHUK, CEUCHUE
MHOTOTPaHHHKA, Ky0, apajuielenune, mpu3Ma, mupamMmusa,
¢durypa u moBEepXHOCTh BpAIICHUS, TUIUHAP, KOHYC, map, cdepa,
I0Maas Chepsl, TUIOMAAb TOBEPXHOCTH MUPAMUIBI, PU3MBI,
KOHYcCa, IMINHPA, 00BEM Ky0a, MpSIMOYTOJIEHOTO
napajieienureaa, MupaMuIbl, TPU3MBI, WJIWHPA, KOHYCAa, 11apa,
pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa W IIJIMH/IPA,
napasuieJbHbIe OCH WJIM OCHOBAHMIO, CEYCHHE I1apa, TNIOCKOCTh,
Kacaromascsi cpepbl, IUINHIPA, KOHYyCa; YMEHUE CTPOUTH CEUCHHE
MHOTOTPaHHHKA, N300pakaTh MHOTOTPaHHUKH, (PUTYPHI U
MOBEPXHOCTH BPAILICHUS, UX CEUECHHUSI, B TOM YHUCJIE C TTOMOIIIBIO
AJIIEKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSTH CBOMCTBA
TeOMETPUYECKUX QUTYP, CAMOCTOATEIHLHO (POPMYITHPOBATH
OTIPEJICIICHHS N3y9aeMbIX (PUTYP, BBIJIBUTATH TUTIOTE3HI O
CBOMCTBAX W MPU3HAKAX TEOMETPUIECKUX (PUTYpP, 000CHOBHIBATH
WJIM OTIPOBEPTaTh UX; YMEHHUE MPOBOIUTH KiIacCH(PUKAIUIO PUTYD
0 Pa3JIMYHBIM MPU3HAKAM, BBITIOJIHATh HEOOXOIUMBIC
JIOTIOTHUTEIIbHBIE TTIOCTPOCHUS

11

YMeHne onepupoBaTh NOHATHSIME: IBHKEHUE B IPOCTPAHCTBE,
napajuielbHbI IEPEHOC, CAMMETPUS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, OBOPOT, MpeoOpa3oBaHue nogo0us, mog00HbIe
(Gurypsl; yMEHU€e pacro3HaBaTh paBHbIE U MOJO0OHbIE PUTYPHI, B
TOM 4HUCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; UCTIOIb30BAThH
reOMEeTPUYECKNE OTHOILIECHHUS IIPU PELICHUH 3a]1a4; HAaXOJUTh
reOMeTpUYECKUE BEIMUUHBI (JJIMHA, YToJ, IUIo1Iaib, 00BEM) MU
pelleHny 3a7a4 U3 APYyTux Y4eOHbIX IPEIMETOB U U3 pealIbHOM
KU3HU; YMEHUE BBIUUCIISITh FTEOMETPUUECKHUE BEJUUMHBI (IJIMHA,




yTOJ1, TUIOIIA b, 00BbEM, TUTOIIAIb TOBEPXHOCTH ), UCTIONIB3YS
U3y4eHHbIe (POPMYIIBI U METO/IBI, B TOM YHCJIE: TUIOMIATh
MOBEPXHOCTH MTHUPAMUJIBI, TPU3MBI, KOHYCa, IIMJIUH/IPA, TUIOIIAIb
cdepsbl; 00BEM Ky0Oa, TPSIMOYTOIFHOTO TIapaIJIeIICITUIIe A,
MUPAMUJIBI, TPU3MBI, IIWIMH]IPA, KOHYCA, IIapa; YMEHUE HaXOIUTh
OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYD
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YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB, POU3BEICHUE BEKTOPA HA YHCIIO, PA3IIOKEHUE
BEKTOpA 10 0a3uCy, CKaJIIPHOE IMPOU3BEICHHE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEXKIAY BEKTOPaMHU; YMEHHUE UCITOIb30BaTh
BEKTOPHBIA U KOOPAUHATHBIN METOJ ISl PELICHUS
F€OMETPUYECKUX 3a/1a4 U 3a7a4 JIPYyTUX YYEOHBIX MTPEIMETOB
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YMeHune BBIOMpPATh MOAXOASIINI METO AJI PELICHUS 3a1a4H;
[IOHMMaHKUE 3HAYMMOCTA MAaTEMATUKU B U3YYECHUU IPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U ABJIICHUI; YMEHHE PACIIO3HABATH
[IPOSIBJICHUE 3aKOHOB MATEMATUKU B UCKYCCTBE, YMEHUE
IIPUBOJUTH IPUMEPHI MATEMATHYECKUX OTKPBITUI POCCUMCKON U
MHPOBOU MaTeMaTUYE€CKON HAyKU




INEPEYEHD SJIEMEHTOB COAEPXAHWA, IIPOBEPAEMbBIX HA EI'D

1O MATEMATUKE
Koa | IIpoBepsiemblil 3JIEMEHT CONEPKAHUS
| Yucna u BBIUUCIICHUSA
1.1 HarypansHubie u niensie uyncna. [Ipu3Hakn 1eamMoCcTy HEbIX YnAcel
12 Panmonaneueie yncna. OObIKHOBEHHBIE U IECATUYHbBIE ApOOH,
' MPOLEHTHI, 0ECKOHEUHbIE TEPUOIUYECKUE IPOOH
13 ApubdmMerrnyeckuii KOpeHb HATypalbHOU cTeneHu. [leficTBus ¢
' apu(pMeTHYeCKUMU KOPHSIMHU HaTYpaJIbHOM CTEIIEHU
14 Crenens ¢ uenpiM nokaszareneM. CTeneHb ¢ pauuoHaIbHbIM
' nokasareneM. CBOWCTBa CTENEHU
L5 CuHyC, KOCUHYC ¥ TaHT'€HC YMCJIOBOTO apryMeHTa. ApKCUHYC,
apPKKOCUHYC, ApKTaHI'€HC YMCJIOBOr0 apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHble U HaTypajibHbIe JTOrapu(Mbl
JeiicTBuTeNbHBIE YUCHA. ApU(PMETUYECKHE ONIEpALIH C
1.7 AeCTBUTENbHBIMU ynciaamu. [IpuOnmkEHHbIE BHIYUCIICHMS, TPABUIIA
OKPYIJICHHMS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUN
1.8 [IpeoOpazoBaHue BbIpAKEHUN
1.9 KommuiekcHble uncna
2 YpaBHEHNS U HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-palMOHANIbHBIE YPABHEHHUSI
2.2 HNppaunonanbHble ypaBHEHUS
2.3 TpUroHoMeTpuYECKUE ypaBHEHNUS
2.4 [TokazaTenbHble U TorapuPMUIECKUE YPaBHEHHUS
2.5 Lenbie u qpoOHO-paIMOHATIBHBIC HEPABEHCTBA
2.6 HNppaunonanbHble HEPABEHCTBA
2.7 IToka3arenbHble U Jorapu@mMuyecKke HepaBeHCTBA




2.8

TpuronoMmerpuyeckue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YPABHEHUI 1 HEPABEHCTB
2.10 | YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMU
2.11 | Marpuua cucteMbl JIMHENHBIX YpaBHEHUN. ONIpeaenuTeNnb MaTPULbI
3 @OyHKIMYU U rpaduKu
@OyHKIWs, crocoOs! 3aaanus GyHKIuu. ['paduk ¢pyakimu. Bzaumuo
3.1 obOpatHbie QyHkIMH. UETHBIC 1 HeuéTHBIC PyHKIMH. [leproauueckue
byHKIAA
OO6uacTh onpeieNieHus: 1 MHOXKECTBO 3HaueHn PpyHkimu. Hymu
319 ¢bynkuuun. [IpomexxyTku 3HaKOMOCTOSHCTBA. [IpomMexyTKH
' MOHOTOHHOCTH (PYHKITUU. MaKCUMyMbl 1 MUHUMYMBI (DYHKITHH.
HaunGosnpinee n HaumeHblL1ee 3Ha4yeHue QyHKIUHA Ha TPOMEKYTKE
13 CrernenHast QyHKIUS C HATYpaJIbHBIM U LIETBIM MOoKa3aTenem. Eé
' cBoicTBa U rpaduk. CBoiicTBa u rpaduk KOpHS 7-0il CTENEHU
34 Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpadUuKu
15 [TokazarenbHas u norapupmuueckas GyHKIMU, UX CBOMCTBA U
' rpaduKu
36 Touku pa3peiBa. AcumnToTsl rpadukoB ¢pyHKuud. CBoMCTBA PYHKIUH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 33JJaHUs TOCIIEIOBATEIBHOCTEN
18 Apupmernueckas 1 reomeTpuueckas nporpeccu. @opmyna CI0KHBIX
' IPOIIEHTOB
4 Hauana MmaremaTn4eckoro anaimsa
4.1 [IpousBoanas ¢ynkuuu. [IpousBoaHbIe FI€MEHTAPHBIX PYHKITUN
[IpumeneHne nporu3BOAHON K UCCIEAOBaHUIO (DYHKIIMM Ha
4.2 MOHOTOHHOCTb U dKCTpeMyMbl. Haxoxxienre HanOopIero u

HAaMMCHBIICTO 3HAYCHU A ®YHKHHH Ha OTPE3KE




43 ITepBooOpa3znas. MuTerpan

5 MHoOkecTBa U JIOTHKA

51 MHoOX€ecTBO, onepanuy HaJl MHOXKecTBaMu. Jluarpammel Dinepa —
' Benna

5.2 Jloruka

6 BeposiTHOCTB M cCTaTUCTHKA

6.1 OnucarenbHasi CTATUCTHUKA

6.2 BeposatrHocTb

6.3 KomOunaropuka

7 I'eomeTpus

7.1 Durypsl Ha ITIOCKOCTU

7.2 [IpsimbIE ¥ TIITIOCKOCTH B MPOCTPAHCTBE

7.3 MHororpaHHUKHN

7.4 Tena v MOBEPXHOCTHU BPAILLCHUS

7.5 KoopauHaTel 1 BEKTOPBI




