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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

[Iporpamma coctaBiieHa Ha OCHOBE:

- @enepanbHOl 00pa30BaTEIBLHON MPOTPaMMbl CpEAHEr0 00IIero oOpa3oBaHus OT
18.05.2023 Ne371

- ®enepanbHOro roCyJapCTBEHHOTO OOpa30BaTEIbHOTO CTaHAApTa CPEIHEro
oOmero o0OpazoBanus (yTB. IpuKa3oM MuHHUCTEpCTBa 00pa3oBaHus U HayKu PO ot
17 mas 2012 r. N 413) ¢ usmenenusimu Ha 12 aBrycra 2022 1.

- Ilpukaz  Munnpocsemenuss  Poccum ot 09.10.2024 N 704
"O BHECEHHWH W3MEHEHHN B HEKOTOpbIE MpHKa3bl MHUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoii @enepannu, kacarouecs heaepanbHbIX 00pa30BaTeIbHBIX IPOrPaMM
HavyaJpHOro o01Iero o0pa3oBaHUsl, OCHOBHOTO OOIIEro 0O0pa3oBaHUsl U CPETHETO
o01ero oOpazoBanus"
(3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)

- OcHOBHOI 00111€00pa30BaTEILHON POTPaMMbl CPEIHETO OOIIEro 0Opa3oBaHUS
MAOQOY Yepauwmesckoit COIL

- Yyebnoro miaHa MAOQOY UYepsumesckoit COILL, yTBep>KIEHHOr0 MpPUKa30M
nupekropa KusikoBord H.A. ot 29.08.2025 roma Ne 298-O/] n cornacoBaHHOTO
29.08.2025 roma Ha 3acemanuu Ymnpasiswomero copera MAOY UepBuiieBckoit
COLI mpotokon Nel2

- [Iporpammel Boctiutanuss MAOY Yepuiesckoit COIL

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYyCJIOBJIE€HA MPAKTUYECKONM 3HAUYMMOCTHIO METANpPEIMETHbIX H
IpEeIMETHBIX PE3yJIbTAaTOB OOYYEHHUS T€OMETPUM B HAMNPAaBICHUH JIMYHOCTHOTO
pa3BuTUsl OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIHMOHAIBHON MaTeMaTH4YeCKOU
IPaMOTHOCTH, U3YUYEHHS JPYruX y4eOHbIX AUCHMIUIMH. Pa3zButne y oOydaroniuxcs
MPAaBWIBHBIX IPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKIECHUU TE€OMETPUUYECKHUX



aOCTpakiui, COOTHOUIEHHWH PEAJIBHOIO M HICAIBHOIO, XapaKTepE OTPaKEHUs
MaTeMaTHYECKOW HAYKOH SIBJICHUHN U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOJIEIMPOBAHUS B HAYYHOM [TO3HAHUU U
B IIPaKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUaIINXCs, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [JIs aJanTallid B COBPEMEHHOM
o01IecTBe.

['eoMeTpusi sIBAsIETCS OJAHMM M3 0Aa30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTb H3Y4YEHUS Kak
JTUCHUTUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMHUPYEMOE MPU H3YYEHHH OOYyHarOIIUMUCA
MOHATUHUHBIX OCHOB F'€OMETPHUH U MIOCTPOCHUH LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€¢ pELIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCA INPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AEeATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH.  OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUIbI yU€OHOU U TPYIOBOM ESITENbHOCTH, SBIISAETCS
OJIHUM U3 Tpo(EecCHOHATBPHO BAXHBIX KAauecTB, IMOATOMY akTyajbHa 3ajaya
dopMupoBaHUs y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOIO  MBIIUICHHUS  Kak
pPa3HOBUIHOCTH OOpa3HOTO MBIIUIEHHUS — CYLIECTBEHHOIO KOMIIOHEHTa B
IIOATOTOBKE K NMPAKTHUYECKOW JEATEIBHOCTH 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyuaroluxcs yepe3 ooecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHMUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUM U  JIEUCTBHUM, CHCIHPUIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCHEUIHOTO  MPOJIOJDKEHHUs  00pa3oBaHMs IO
CHEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE NIpeJHAa3HAdYeHa JIsl
OOyJaroluxcs CpeHeN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUM
Ha YPOBHE OCHOBHOTO 001Iero obpazoBanusi. Takum oOpazoM, oOydaromuecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH 00I1IME€ MAaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKoil reoMeTpur U HeoOXOAUMbIE JUIsl )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEOT BO3MOXHOCTh H3y4NUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
poecCHOHANTEHOM eI TEIEHOCTH.



JlocTeHne 1eM OCBOCHMSI MPOrpaMMbl OOECIIEUYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. lIpuopurerHslMM 3amayaMH  OCBOEHMS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

(GopMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOU
KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBS3H C OKPYXKAIOLIUM MHPOM;
dbopMupOBaHKE IPEICTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK
O BAKHEWIIMX MATEMATHYECKHMX MOJEIAX, MO3BOJIAIOIIMX OMHCHIBATH U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOLIErO MUPA;

(¢opMUpOBaHHE YMEHHUs paclloO3HAaBaTh Ha 4YepTexax, MOACIAX U B
peaIbHOM MHMPE MHOTOI'PAHHMKH U TeJIa BPALCHUS;

OBJIQZICHHE METOJAMM PELIEHUS 3a]a4 Ha NOCTPOCHHUS HAa M300paKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

(GopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATHUAMU O
MHOTOI'PAaHHMKAX W T€JaX BPALLIECHUS U UX OCHOBHBIMHU CBOMCTBaMU;
OBJIAJICHUE  QJITOPUTMAaMM  PEIICHHWS  OCHOBHBIX  THUIIOB  3a/ady;
(dbopMHpOBaHHE yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKA3aTEIbHbIC
pacCyXJ€HHs B XOJAE PELICHUS CTEPEOMETPUUYECKHX 3aJad MU 3ajad C
IIPaKTUYECKUM COAEPIKaHHUEM;

pa3BUTHE UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00y4Jaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIILJICHUS;

(dopMupoBaHre GyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHON '€OMETPHUU:
YMEHHE Paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX )XKU3HEHHBIX CUTyalUUsX W MPU U3YYCHHH
IpYruX  y4eOHbIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIMpOBaTh UX Ha S3bIKE F€OMETPUM U CO3]1aBATh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHus  [PaKTUKO-OPUEHTHUPOBAHHBIX  3aj]ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYyUYEHHbIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMbl SBIISIETCS BKIIOUYEHUE B KYpC
CTEPEOMETPUM B HAYaJIE €r0 U3YUYEHNUS 3aa4, PEIIAEMbIX HA YPOBHE UHTYUTUBHOTO
MO3HAHMs, U OMpeNeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U TMPOCTPAHCTBEHHOIO MBIIICHUS,
CTUMYJIHMPYET NMPOTEKaHNE NHTYUTHUBHBIX NPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHUIO IIPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaIUXCS B Kypce CTEPEOMETPUH POBOAUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/1aHNE



IIPOCTPAHCTBEHHBIX OOpa3oB M 3aJa4y Ha OINEPUPOBAHUE IMPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpa3a TPOBOAUTCA C OMOPOHM HA HATJIAIHOCTH, a
ONepUpPOBAaHUE 00Pa30M — B YCIOBHIX OTBICUYECHUS OT HATJISTHOCTH, MBICICHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKaHUS.

OcHoBHBIE copaeprkarelibHble TuHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHuororpanHukn», «IIpsiMple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUI
pacnpenensercs He TOJIBKO 110 COAepKaTeIbHbIM JIMHUAM, HO U 11O ToAaM 00y4eHus
Ha YPOBHE CpeHEro oOLIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHsSI paboyell MporpaMMbl, pacOpeneNeéHHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIEHUE T'€OMETPUUYECKUMHU
HNOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH ITOCJIEN0BATEIBHO U MTOCTYIIATEIBHO, C
COOJIIO/ICHHEM MPUHIUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYy4YaloMIMXCA, pACIIUpss U
yrayOnsis €€, o0pasysi IPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpuun otBoauTcs 2 4aca B Henelnto B 10 kinacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a iBa rojga ooydenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIMHAPUYECKON MOBEPXHOCTH. L{UmWMHIOp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyromias M OCh, IUIOMAaAb OOKOBOW U TMOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOocTU. KoHyC: ocHOBaHuMe U BepIlIMHA, 00pa3yromias
1 OCh; TIJIOIAIb OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas OBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IIIOCKOCTh K cdepe;
IJI01Ma/1b CEepHl.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cpepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mummHIpa (MapajuieabHO U MEPIICHIUKYIISIPHO OCH ), CEUCHUS KOHYyCa
(mapasnienbHOe OCHOBAHUIO M MIPOXOIAIIEE Yepe3 BEPIIMHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxkeHrne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpPaBUJI JCUCTBUUA € BeKTopamu. lIpsamoyronbHas cucrema
KoopAMHAT B TmpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmme 3amaun B
KOOpJMHAaTax. Yroa Mexay BekTopaMu. CKaaapHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIOMY Y HAaCTOSIIEMY POCCUICKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYEeCKOe BOCIIMTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCHIPUUMUYHUBOCTBIO
K MaTEeMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IJKO0JIOrHIeCKO€e BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHCHHE MAaTeMAaTHYSCKUX 3HAHUU IJIs PEIICHUs 3a1ad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHON TMPaKTUKH, [MOHUMaHHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yHOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUSHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcalowe20  Mupa,  HNpUuMeHeHue  J0SUYECKUX,
uccne008amenbCcKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIYy MOHATUAMU, (POPMYIUPOBATH
OTIpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIIECTBCHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA,



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTHYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHHS U BBHIBOBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIJBUIaTh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHGOOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJISI OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10 X0y PEILICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JpPYTUX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATh POPMAT BHICTYTIIICHUS
c y4€TOM 3aj1a4 pe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE MITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBHUS C IPYTUMH WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuensie oeticmaus, obecneuusarom popmuposarue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABATEIBHOM pediIeKCHr KaKk OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 334U,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSCHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
11 KIIACC

OnepupoBaTh MNOHATUSIMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON TOBEPXHOCTH; IMIMH/IP; KOHMUECKast TOBEPXHOCTH, 00pa3yrolne
KOHUYECKOU TOBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

Pacro3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdhepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TE BPAILICHUS.

KnaccuduimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMHU: ILIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILAPOBOrO CJIOS, BHICOTA IIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POPMYII.

OnepupoBaTh NOHATUSAMU: MHOTOI'PAHHUK, BIIMCAHHBIN B CPepy ¥ ONUCAHHBIH
okoJ10 cpepsl; cepa, BUCaHHAST B MHOTOTPAHHUK WUJTM TEJIO BpalllCHUSI.

Bb4ucasTe COOTHOLIEHUS MEXIYy IUIOMAAIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TE.

N300paxxkarb u3ydyaemble (QUIypbl OT PYKHM M C IPUMEHEHHUEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB IMIPOCTHIX OOBEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALKUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE  JEUCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHITH, KAKUMH CBOMCTBAMU OHH 00JIa1at0T.

[TpumeHsTh paBUiIO Mapavieaenunesaa.

OnepupoBaTh NOHIATUIMU: JEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YroJl MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJIsSIpHOE TMPOU3BEIEHUE, pacKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPANHAT.



[TpumensTh reomeTpruyeckue GakThl AJs PEIICHUS CTEPEOMETPHUUECKHX 3a1a4,
MPENOoJIaraoIuX HECKOJIBKO 1IAarOB PEIIECHUS, €CIH YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

Pemate mpocreiilme reoMeTrpuyeckre 3aqadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaunm Ha JOKa3aTENIbCTBO MAaTEMAaTHYECKHMX OTHOIICHUN U
HAX0XKJIEHHWE TeOMETPUUECKUX BEJIMUMH MO 00pa3laM WiIH alrOpuT™MaM, MPUMEHSS
U3BECTHBIC METOJIbI IIPH PELICHUN CTAaHJAPTHBIX MaTEMAaTUYECKHX 3a7au.

[lpuMeHsTsr TpoCTEHIIME TPOTpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
KU3HHU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[TpuMeHsTh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATH PEATIbHBIC
CUTyalldd U TNPUMEHATh M3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHMUS
MaTeMaTHUeCKd C(HOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TCOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MMOHSATHI U TEOpEM, armapaTa anreOpsbl; pemaTh
NPAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHeE pa3aeioB U TEM nu@dpoBbIe
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
NPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [IOK
! Tena Bpatenns 12 https://m.edso0.ru/1c209e37
bubnunoreka LIOK
2 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
3 OOEMb! TeN > . https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubnunoreka LIOK
crucTemMaTu3alus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

11 KJIIACC
Jara JIeKTPOHHBbIE U(PPOBHIE

Ne KoanuecTBo yacos o0pa3oBaTe/ibHbIE

Tema ypoka U3ydeHus
n/n pecypcsl

Bcero | Konrpoabnbie | IIpakrnyeckue
padoThI padoThI

Hunuuapudeckast TOBEPXHOCTb,

1 o0pa3yroIne UIHHIPAIECKON 1 bubnuorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/0341bc2b
MMOBEPXHOCTHU
Hunuuap u ero snemenTsl. M300paxenue

2 MIMHAPA Ha [I0cKocTu. Pa3BépTka 1 bubmmorexa LHOK

b ' P https://m.edsoo.ru/bed12a43
UWIMHIpA

3 Ceuenus nuuaapa. [lnomans 60KkoBOM 1 1 bu6mmoreka [IOK
MIOJIHOM NTOBEPXHOCTH LIWJIMH/IPA https://m.edsoo.ru/bc15f7f2
Konundeckast moBepXHOCTh, 00pa3yroIiue

4 KOHHMYECKOU HOBerHOCTI/I ocs 1/1}1]3};) IMHa 1 bubmmorexa [JOK

. p ’ p https://m.eds00.ru/6054b8c1
KOHHMYECKOU MOBEPXHOCTH

5 Konyc u ero snementsl. M300paxenue 1 bubnuoreka [IOK
KOHYCa Ha IUI0CKOCTH. Pa3BépTka KOoHyca https://m.eds00.ru/188f6216

6 Ceuenus xonyca. [Tnomaas 60koBo 1 1 bubnunoreka [JOK
ITOJTHOW ITOBEPXHOCTH KOHYCa https://m.edso0o.ru/016e25eb
Y Cceu€HHBIN KOHYC U €r0 3JIEMEHTHI.

7 [Tnomaae 60KOBOI MOBEPXHOCTH 1 bubmmorexa [JOK

I{I 8 P https://m.edso0.ru/c94ba09b
yCEUEHHOTO KOHYyCa

8 ap, chepa u ux s3nemenTsl. M300paxxenue 1 bubnnorexka [JOK
cdepsl, mapa Ha MIOCKOCTH https://m.eds00.ru/897dd3b2
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bu6mmoreka [IOK

9 Ceuenus wapa. [Tnomans chepor
P wae cgep https://m.edso00.ru/1468bab3
B3aunmMnuoe pacrionoxxenue chepsl u
10 IJIOCKOCTH, IBYX cdep. KacarenpHas bubmmorexa [JOK
» ABYX CQEP. https://m.edsoo.ru/0bdelbe8
IJIOCKOCTH K cdepe
11 KoMOuHamnwst Ten BpalieHus u bubnmoreka [JOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
12 MHororpaHHHK, BIFCAHHBIN B cepy u bubnuotexa [JOK
OMMCaHHBIA 0KOJI0 chepbl https://m.eds00.ru/0b136158
BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE.
Konnuneapusie BekTopbl. CoHanpaBlieHHbIE
13 Y IPOTUBOIIOIOXKHO HANpaBlIeHHbIE bubmmorexa LOK
P P https://m.edsoo.ru/5caefclb
BEKTOPBL. Moynb BekTOpa. PaBeHCTBO
BeKTOpOB. HyiieBoil BEKTOp
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB.
14 CaoiictBa crnoxeHusi. CyMMa HeCKOJIbKUX bubmmorexa [JOK
e https://m.edsoo.ru/23f4f089
BeKTOpOB. [IpaBuiio MHOTOyroJpHUKA
15 YMHOXEHHE BEKTOpa Ha YHUCIIO U €T0 bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/dee379eb
KommianapHusie BekTopsl. Pasznoxenue
16 BEKTOpA 10 TPEM HEKOMILIAHAPHBIM bubmorexa HOK
p p p https://m.edsoo.ru/a28fd74e
BekTopaM. [IpaBumno mapamienenurnena
[IpuMeHeHne npaBuil AEUCTBUN C
17 BEKTOpPAaMH TPU PEIICHUH 3a7a4 U B XOJ1€ bubmmorexa [OK
P PHP A A https://m.edso00.ru/5a827900
JI0Ka3aTeNNbCTB
[IpsmoyronbHas cucTeMa KOOPAUHAT B
PAMOYE P bu6mmorexa [IOK
18 npoctpanctBe. KoopAnHATHI BEKTOpA.

dopmyiia pacCTOSTHUS MEXIY JBYMs

https://m.edsoo.ru/d3alfe30
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TOuKamH. Borurcienue IaMHbI BEKTOPA 110
ero koopauHaraM. KoopanHatel cepeinHbI
oTpe3ka

VYron mexay Bekropamu. OnpezeneHue
CKaJISIPHOTO IIPOU3BE/ICHUSI BEKTOPOB.

bu6mmoreka [IOK

19 [Ipu3Hak nepneHauKyJISpHOCTH ABYX https://m.edso0.ru/48db7058
BEKTOPOB
Brrauciienue yrioB Mexy IpSIMbIMHA U

20 IUIOCKOCTSIMU. BhIunciieHne yria Mexy bubnuorexa [JOK
IIPSIMBIMU U IUIOCKOCTSIMU B https://m.edsoo.ru/725effc4
MHOTOTpaHHHKaX

21 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [HOK
pelLICHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8efbe78e

99 KonTponbnas padora Ne 1 mo teme bubnuotexa [JOK
"BekTopbl 1 KOOPJAMHATHI B MPOCTpaHCTBE" https://m.edso0.ru/77c22fc5

93 O6béMm umuHIpa. O6b6EM KoHyca. O0bEM bubnuotexa [JOK
YCEYEHHOI0 KOHYyCa https://m.edsoo.ru/26a03fb7

24 O6béM mrapa. Yactu mapa: mapoBoi bubnuoteka [JOK
CErMEHT, IIAapOBOU CIION U LIAPOBOU CEKTOP https://m.eds00.ru/5513d87b
ITonoGue ¢uryp B mpocTpaHCTBE.

25 CO§THOIHS)HI/IZI;/IG)K§)/ HJ'IpOIJ_laI[ﬂMI/I Bubmorexa ITOK

. . https://m.edsoo.ru/d189bde?2

MOBEpPXHOCTEH, 00bEMaMU OJOOHBIX (HUTYD

26 Perienue npukiagHbIX 3a/a4, CBSI3aHHbBIX C bubnuoreka [IOK
BbIUHCIICHHEM 00bEMa Tella BpallleHus https://m.edso0o.ru/810cfleb

97 Konrtponsnas padora Ne 2 o teme "Tena bubnuoreka [IOK
BpaieHus. O6bEémbl Ten" https://m.edsoo.ru/4a33a8ab

28 [ToBTropenue. OcHOBHBIE (GDUTYPHI, (PAKTHI, bubnmnorexa [JOK

TEOpPEMBI Kypca INIAHUMETPUHU

https://m.edsoo.ru/1780ba5d
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/1780ba5d

[ToBTOpeHue. 3a1aun MIAHUMETPUH U

29 METO/IbI UX pellleHus. Pelrenue mpakTuko- 1 bubmorexa OK
A P ] P https://m.eds00.ru/078cd184
OPHUEHTUPOBAHHBIX 3a/1a4
bu6mmoreka [IOK
30 Hrorosas KonTposbHas pabota 1 https://m.edsoo.ru/7491efe0
[ToBropenue. OCHOBHBIE (DAKThI, AKCHOMBI U
31 TEOpPEMBI O TapPaJLICILHOCTH U 1 bubmorexa OK
p P https://m.edsoo.ru/4dffda97
MEePIEHIUKYISIPHOCTH B CTEPEOMETPUN
[ToBTOpenue. Muororpanuuku. CedeHus B
32 MHOTrOIpaHHUKaX. Perienue nmpakTuko- 1 bubmorera [JOK
P ) P https://m.edso00.ru/74b2ad91
OPHUEHTHPOBAHHBIX 3a/1a4
33 IToBTopenue. Tena Bpamenus. Pemenune 1 bubnnoreka [JOK
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4 https://m.edsoo.ru/ec24dfc2
bubmuorexa [JOK
4 i 1
3 O06o001IeHre U CUCTEMaTH3allisl 3HAHHMA https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAD, KOHHYECKAas
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KnaccudunupoBars B3aUMHOE pacIojioKeHUE CPephl U MIIOCKOCTH
OnepupoBaTh MOHATHAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IIaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpAICHUS
68 BBIUUCIATE COOTHONICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOT0OHBIX TeT
6.9 N306paxkaTh nzydaemble GUTYpHI OT PyKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BbIBaTh MH(POPMALUIO O
6.11 MPOCTPAHCTBEHHBIX TC€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha

YepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIe A IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: JACKAPTOBbBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATHEI BCKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIdApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
110 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocrelimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIEHUN M
HaXO0XJICHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS Ha IMpaKTHKe: aHaIM3HPOBAThH
peanbHBIe CUTYyallMd W TMPUMEHATh W3YYeHHBIE MOHATHS B IPOIECcCe
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON INPOOIEMBI,
MOJICIMPOBATh peallbHbIC CUTYalll! Ha S3bIKE TEOMETPUH, HCCIIEIOBATh
MIOCTPOEHHBIE MOJIENTU C UCTIOIb30BAHUEM T€OMETPHUUECKUX MOHIATUN U
TEOpeM, almapara aiareopsl, pemarb NpakKTHYECKUE 3a/1a41, CBA3aHHbIE

C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

6

I'eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yroliue IMIMHIPUYECKON MOBEPXHOCTH,
OCb IIWIMHAPUYECKOM MOBEpXHOCTH. Llunuuap: ocHoBaHusg U OOKOBas

IMOBCPXHOCTD, o6pa3y10u1a}1 1 OChb, IIOIIaab OOKOBOI1 1 IMOJIHOM IIOBCPXHOCTH

6.2

6.3

KoHnyeckasi MmMOBEepXHOCTh, 0Opa3yrooIIne KOHHYECKOH IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: ocHOBaHMe U BeplInHa, 00pa3yrorast
U OCh, IUIOWAAb OOKOBOW M TIONHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:

00pa3yroIIre U BLICOTa, OCHOBAHHS U OOKOBasI IOBEPXHOCTh

Cdepa n mmap: ueHTp, paauyc, IMaMeTp, IIIOMAAb TTOBEPXHOCTH cepbl. BzanmHoe

pacrionokeHue cepsl ¥ MIOCKOCTH, KacaTelbHasl IMIIOCKOCTh K cdepe, Tuiomanb

chepnl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUA Ha IIJIOCKOCTH. P%BépTKa OUJIMHApPA U KOHYCa

6.5

KoMOuHnamuu Tten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHHMK, ONUCAaHHBIN

OKOJIO C(l)epLI, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpALICHUSA

6.6

6.7

6.8

[Tonste 06 06véMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 006 00BEME
NpSIMOYTOJIBHOTO Tapajuiesienumnena 1 ciaenctBus u3 He€. OO0bEM IWIUHIpA,

koHyca. O0BEM 1mapa u miomaab chepol
[TonoGuble Tena B mpocTtpaHcTBe. COOTHOWICHHS MEXIY —IUIOIAASIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE
Ceuenus nmiauHapa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHUS KOHyca

(mapaenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 1apa

6.9

6.10

Bektop Ha miockoctd U B mpocTpaHcTBe. CliokeHHE W BBIYMTAHHE BEKTOPOB.
YMHOKEeHHE BeKTopa Ha 4yucio. Pa3noxeHne BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. PemeHue 3agad, CBS3aHHBIX C

MMPUMCHCHUCM IMPaBUII JEeNCTBUI C BCKTOpaMu

Hp}IMOYFOJ'IBHaSI CUCTCMAa KOOpAWHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTLI BCKTOpA.
HpOCTCﬁIHHG 3ala4yid B KOOpAWHATAax. VYron MCKAY BCKTOPAMH. CKaJ'ISIpHOC
IMPOU3BCACHHUC BCKTOPOB. Brranciaenue YTJI0B MEXAY IMPSAMBIMHU H IIJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (popMylnupoBaThb W ONEPUPOBATH MOHIATUSAMHU: ONpEIEIICHHE,
aKCHUoOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  NPUMEHATh  HMX;  YMEHHE
¢dopmynupoBath 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
OPUBOAMTH IpPHUMEPHl W KOHTPHIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; IPOBOIUTH JOKAa3aTEeNbHbIE PACCYKIEHUS
IpU peIleHUH 3a/ad, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHHU; yMEHHE OIEepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBaAaMH; YMEHHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisi OINMCaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PELICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/aBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJIbHOE YUCIIO, 1IEJI0€ YHUCIIO,
CTENeHb C IeJIBIM TMT0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIEWCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MIPOU3BOJBFHOIO YHCIIA, OCTAaTOK MO MOJYJIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHANILHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl TeTUTeNh U HAaUMEHbIIee
oluiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C pa3IMYHBIMU TMO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJIHATH BBIYUCIICHHUE 3HAYEHUH U MpeoOpa3oBaHusl BBIPAKEHUH CO

CTETEHSMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPQKEHUI; YMEHUE ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'COMETpPHYECKas  MPOrpeccus,
OecKkOHEYHO yObIBarolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTbh
MIPOU3BOIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Martpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUILIbl, TEOMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH IMOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA W CHUCTCMBI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTCMbBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHIMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOJUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpeMyM (YHKITH, HauOoIbIllee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbhiBHAS (DYHKINSA, aCHMIITOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAenEéHHbI MHTETpall; YMEHHE HaxOJIUTh AaCUMMTOTHI Tpaduka
(YHKIIMU; yMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K TpaduKy GyHKIHUU; YMEHHE HAXOIUTh MPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOMHYIO JUISI UCCIICIOBAHHUS
(byHKIMA, HAXOIUTH HAMOONIBIINE U HAUMEHBIIINE 3HAYCHUST (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHUEM arapara

MAaTE€MaTUYCCKOI'O aHAIM3a,; IPUMCHATD IIPOU3BOJAHYIO JJISI HAXOXKIACHUSA




Haujydymero peuiCHUusA B MPUKIAAHBIX, B TOM YHUCJIEC COLOUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs GYHKIUH, TUHEHAs QYHKIUS, KBaapaTHYHAs
GbyHKUMsA, — pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUus,
TPUTOHOMETpUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHE
CTPOUTH IpadMKH M3YYSHHBIX (YHKIHA, BHIIOJIHATH MPEOOpPa30OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYIUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BATh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a]]a4i U3 00J1aCTH YIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBAaTh MPaBIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHble CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCJIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATh MOTYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IMOHATHSIMHU: CpeqHee apuMeTHUecKoe,
Me/raHa, HauboJiblllee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
HMHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaOIWIlaX, Ha
auarpammax, rpaukax, OTpaxxaronlyto CBOMCTBa pealbHbIX POLIECCOB
U SBICHUHN; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TaOIUIl U
quarpamM; HCCIe0BaTh CTaTHCTUYECKUE JaHHbIe, B TOM YHCIE C

NpPUMEHEHHEM TpaUyecKuX METOJOB U 3JEKTPOHHBIX CPEJCTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JarpaMM pacCEeUBaHMs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIOJB30BaHUEM TpapUUECKHX METOJIOB; MPUMEHSTH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpUPOBATh MOHATHAMM: CilydallHas BEJIMYMHA, PaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYHMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0KA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnidi; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peIeHs 3a/1a4; 3HAKOMCTBO C IOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YyMEHHUE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpOBaTh
MOHATUSIMM: COYETAaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUE MPUMEHATh KOMOMHATOPHbBIE
(bakThl U pacCyXICHHUs Ul pelieHHs 3a/1ad; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJYUECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBINA yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MPSIMBIE,
MapajuiebHOCTh U MEPIEHIUKYIIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY NPSMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMU, PAcCTOSHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh
IpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJAEIN C IOMOLIbI0 I'€OMETPUYECKUX INOHATUH U

BCJIMYHWH, PCIIAThb CBA3AaHHLIC C HUMU ITPAKTHYCCKUC 3aa4n
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YMeHne onepupoBaTh MOHIATHAMU: TUIOMIAAb (GUTYPBI, 00bEM (HUTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'pPaHHHKA,

Ky0, Mapaijenenure], npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh
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BpallleH!s], LWIMHIP, KOHYC, 1ap, cdepa, mIomanb chepsl, mIomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYyCa, IIINHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO NapaJuleenuea, TUpaMubl, PU3Mbl, LIAIUHAPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuIeJIbHbIE OCHM WM OCHOBaHUIO, CEYECHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATb CBONCTBAa TIE€OMETPUYECKHUX (Uryp,
CaMOCTOSITENTFHO (HOPMYITUPOBATH OINPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTATh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX IEOMETPUUYECKUX
¢uryp, 0OOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3MYHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHATUSIMHU: JIBHDKEHHME B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHHS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh F€OMETPHUYECKHe BENUYHMHBI (IJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad W3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaieNenuIesa, TUPaMuIbl, IPU3MBI,
OWIMHApPA, KOHYyCa, Iapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMeHue omnepupoBaTh  TOHATUSMHU:  MPSAMOYTOJIbHAasS  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOpPAa HA YHUCIO, Pa3lioKEHHUE BEKTOpaA IO
0a3ncy, CKaISIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YroOJ
MEXIy BEKTOpaMH;, yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TeOMETPUYECKUX 3a7ad W 3a1ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAMIMM METON sl pelIeHHs 3a/ayi;
MMOHMMAHHUE 3HAYMMOCTU MAaTeMaTHUKU B HM3YUYCHHH NPUPOAHBIX U
OOIIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE pAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYUCICHUSA

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

12 Pammonanbhple  uncna. OOBIKHOBEHHbIE U JIECSATUYHbIE JpoOM, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH cTemneHu. JleHcTBUs ¢ apudMeTHUECKUMU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenens ¢ nenbM nokasareneM. CTeleHb ¢ palMOHAIbHBIM NToKa3aTeneM. CBoMCTBa
' CTENEeH!

. CuHyc, KOCHHYC W TaHIEHC 4YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecaTHUHbIE U HATYpAJIbHBIC JIOTapH(PMBI

JlelicTBUTENbHBIE YNCIIa. ApUPMETHIECKHE OTIEPALIUH C JCHCTBUTEILHBIMU YUCIIAMH.
1.7 [TpuGnuxEHHbBIE BEIUMCIIEHUS, IPaBUIIa OKPYTJIEHUs, TPUKHIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHUI

1.8 IIpeoOpa3oBanue BbIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIOrapu(pMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu

2.11 Matpuia cucTeMsl JIMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIUH U TpapuKH




OyHKIUA, crmocoObl 3amanus ¢yHKuuH. ['paduk dyHkuun. B3zaumao o0paTHBIE

3 ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHUss W MHOXKECTBO 3HaueHWi ¢ynkuuu. Hymm ¢dyHkumm.
32 IIpomexxyTkn  3HaKomocTtossHCTBa.  IIpOMEXYyTKM  MOHOTOHHOCTH — (DYHKIMH.
' Makcumymbl ¥ MHHUMYMBI (yHKIuH. HaunOonbinee M HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHas (yHKIHA C HATypaJIbHBIM U LIEJIBIM ITOKa3aTeneM. E€ cBolicTBa u rpaguk.
' CoiicTBa u rpaduk KOpHS N-0if cTENeHN
3.4 Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U TPaQuKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku pa3psiBa. AcuMITOTHI rpadukoB QyHKIHi. CBOMCTBA PYHKIIHI, HEIPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs MOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpruaecKas mporpeccun. @opmyia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro aHanusa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[IpuMeHeHHe TPOM3BOJHOW K UCCIENIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHue HauOosbIIero M HAaMMEHBIIEro 3HA4Y€HUs (PYHKIHUU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTs! 1 BEKTOPEI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI.C. Atanacsn, B.®. byry3os, C.b. Kanomiies, 2.1". [lo3nsik, JI.C. Kucenesa. ['eomeTpust
(6a3oBbIif 1 yriyoseHHbId ypoBeHb). 10-11 kimaccel. YueOuuk. Mocksa. «IIpocserienue.
b.I'. 3uB. [lunaktnueckue Marepuaibl o reometpuu 1is 11 kiacca. Mockaa.

«IIpocBemieHuey.
METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

E.M. PabunoBn4. 3aaun 1 ynpakHEHUs Ha TOTOBBIX uepTexax. 10 — 11 kmaccer. ['eomerpust.
Mocksa. «Mnekcay.

A.Il. EpmioBa, B.B. I'ono6opoapko. CaMmocTosiTENIbHBIE U KOHTPOJIbHBIE paboThl. ['eomeTpust 10
— 11. Mocksa. «Mnekca».

A.I1. EpmioBa, B.B. I'o1060popko. Y CcTHBIE TPOBEPOUHBIE U 3aYETHBIE pa0OTHI 10 TEOMETPUN

s 10-11 knacca. Mocksa. «Miekcay.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

JI.C. Artanacsan, B.®. byry3os, C.b. Kagomues, J.I'. I[To3nsk, JI.C. Kucenesa. ['eomerpus

(6a30BbIi 1 yriryOneHHbIH ypoBeHb). 10-11 kinaccel. DnekTpoHHas popma yueOHuUKa.






