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IlosicHuTeIbHAS 3aMHCKA

PabGouast mporpamma mo maremaruke mis 10 - 11 kmaccoB cocraBiieHa Ha OCHOBE TpeOOBaHMUIA
@enepantbHOTO TOCYIAPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHAApTa CcpeaHero oOmiero oOpa3oBaHUs,
IPUMEPHOM MPOrpaMMBbI CPEAHETO 0011ero 00pa3zoBaHus MO MaTEMAaTUKE

JlanHasi mporpaMma MpeaHa3HadeHa Ui 00meo0pa3oBaTeNbHBIX KJIACCOB, M3YYAIOIIUX IPEAMET Ha
6azoBom ypoBHe. Ilpenmer «Marematuka» COIEpPKUT JBa Kypca: Kypc «Anrebpa u Hayana
MaTEeMaTU4YeCcKoro aHanusa. ba3oBelii ypoBeHb», Kypc «l'eomerpus. ba3oBslii ypoBeHb». J[aHHBIE KypCBI
pa3paboTaHbl B COOTBETCTBUU C aBTOpCcKoi mporpammoit A.I'. Mep3isik, B.b. [Tononckuii, M.C. Sxup, E.B.
bynko (Maremaruka: nporpammsl: 5—-11 knaccsr A.I'. Mep3sinsk, B.b. Ilononckuii, M.C. Sxup, E.B. Byiko
/. — M.: Benrana-I'pad, 2020.) u YMK:

1.Anrebpa n Havyana aHanuza: 10 kiacc: yueOHUK AJs ydamuxcsi 001eoopa3oBaTeNbHbIX YUPEKICHUN /
A.I'. Mep3isk, B.b. [Tononckuii, M.C. SIxkup. — M.: Benrtana-I'pad, 2018-2019.

2. Anrebpa u nHavana aHanms3a: 10 kjace: AMIAKTHYECKHWE MaTepuanbl: COOPHHK 3anad u
KOHTpOJIbHBIX pabot / A.I'. Mep3aisk, B.b. [Tononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2019
3.Anrebpa u Havana aHanmza: 10 kmacc: pabogas terpaap Nel, Ne2 / A.T'. Mep3msik, B.b. Tlononckuii,
M.C. Sxup. — M.: Benrana-I"pad, 2019.
4. Anrebpa u Havasna aHanu3a: 10 kimacc: meroamueckoe mocobue / A.I'. Mep3nsk, B.b. Ilonorckuid,
M.C. Skup. — M.: Benrana-I"pad, 2019.

5. Anrebpa u Hauana aHanm3a: 11 kimacc: y9eOHMK ISl ydamuxcst 001meo0pa3oBaTeIbHBIX YIPEKICHHIH /

A.I'. Mep3isk, B.b. [Tononckuii, M.C. SIkup. — M.: Bentana-I'pad, 2018-2019.
6. AnreOpa w Hayanma aHanmm3a: 11 kjacc: AMJAKTUYECKHWE MaTepuanbl: COOPHHK 3aaad
KOHTpOJbHBIX paboT / A.I'. Mep3msik, B.b. [Tononckuii, M.C. Slkup. — M.: Benrana-I"pad, 2019
7.Anrebpa u Havana ananmza: 11 kmacce: pabouast rerpaap Nel, Ne2 / A.I'. Mep3msik, B.b. Tlononckuii,
M.C. Sxup. — M.: Benrana-I"pad, 2019.
8.Anrebpa u Havyana ananm3a: 11 kmacc: meroguueckoe mocooue / A.I'. Mepansik, B.b. TlonoHckwid,
M.C. Sxup. — M.: Benrana-I"pad, 2019.

O0mas xapakrepucTHKa Kypca: «AJredpa 1 Hayajia MaTeMaTHY€CKOI'0 aHAJIN3a.
ba3oBblit ypoBeHb»

Copneprxanue Kypca anreOpbl 1 Hadaia MaTeMaTuyeckoro aHanusa B 10—11 kiaccax mpeacTaBieHo B BUE
CIIEYIOIINX COJIEp’KaTeNbHbIX pazzienoB: «Yucaa u BeauunHb», «Bbipaxkenus», «YpaBHeHMs U
HEePaBeHCTBa», « DYHKIMN», «DJIEMEHTbI MATEMATHYECKOr0 aHAINU3a», «BeposiTHOCTH 1
craTucTuka. Padora ¢ JaHHbIMNY, «AJiredpa U HaYaJla MaTeMATHYECKOr0 aHAJIM3a B MCTOPHYECKOM
Pa3BUTHNY.

B paznene «Uucaa u BeJTMUMHBID» PACIIUPSIETCS MOHATHE YKCIIA, KOTOPOE CIYKUT (PYHAAMEHTOM THOKOI0
Y MOULIHOTO amnmapara, UCIOJIb3yEMOr0 B PEIIEHUN MaTEMATUYECKUX 3a/lad U B PELICHUM 33]1a4 CMEXHBIX
JUCIUIUIMH. MaTtepuall JaHHOTO pa3jiena 3aBepIlaeT CoAepKaTeIbHYIO JINHUIO

HIKOJIBHOTO Kypca MaTeMaThKu «YHc1a U BeJTMYHHbD.

OcoOeHHoOCThIO pa3zzena «Bblpa:keHus» sBISETCS TO, UTO MaTepuall M3ydyaeTcsl B pa3HbIX TeMax Kypca:
«[lokazatenpHass u norapudmuyeckas ¢yHkuun», «TpuroHomerpuueckue ¢GyHkuun», «CreneHHas
¢byuknus». [lpu u3ydeHum sToro pasnaena (opMUpyeTcs MpeACTaBIE€HHE O NPUKIATHOM 3HAYEHHUH
MaTE€MaTUKH, O IEPBOHAYAJIbHBIX MPUHIIUIIAX BHIYHUCIIN-

TEJbHON MaTeMaThuku. B 3aga4u M3YUCHHUA pasaciia BXOAUT Pa3sBUTUC YMCHHA PCUIATh 3aaadyu
palMOHATIBLHBIMU METOJJaMH, BHOCUTh HEOOXOMMbIE KOPPEKTHBBI B X0J1€ PEIICHUS

3a/1auH.

Oco0eHHOCTBIO pazjiesia «Y paBHEHUsI M HEPABEHCTBa» SABIISIETCS TO, YTO MaTepHall U3y4aeTcsl B Pa3HbIX
temax Kypca: «llokazarenpHas u norapupmuueckas (GyHKUUN», «TpUroHOMETpHUecKHe QYHKIHH,
«CrenenHas QyHKIus». Marepuan [JaHHOTO pasjiela HOCUT TPHUKIATHOW XapakTep M YYHUTHIBAET
B3aUMOCBA3b CUCTEMBI HAaY4YHBIX 3HAaHUA | METOJa IIO3HAHUA — MAaTeMaTH4YCCKOIO0 MOICIUPOBAHMA,
MPpEACTAaBIIACT HIUPOKUC BO3MOKHOCTHU IS PA3BUTUA AJITOPUTMUUCCKOTO MBIIJICHUA, 00ecIeynBaeT OMIBIT
MPOAYKTUBHOM

ACATCIIBHOCTH IJId pa3BUTUA MOTUBAIIUU K 06yqumo 1 UHTCIIJIICKTA.

Paznen «®yHKUMU» pacHIMpsSEeT KPYr dSJAEMEHTApHBIX (YHKIMH, M3y4eHHBIX B Kypce anreOpel 7—9
KJIACCOB, a



Tak)Ke METOJIOB MX HccienoBaHus. Llenpio n3ydeHus: 1aHHOTO pasjena sBiseTcs (GOpMHUpPOBAHUE YMEHUS
COOTHOCHUTD peaIbHbIE 3aBUCUMOCTHU U3 OKPYKAIOIIEH dKU3HHU U U3 CMEKHBIX JUCIUIUIUH C JIEMEHTAPHBIMU
GYHKIUSAME, HCIONb30BaTh (PYHKIMOHAIbHBIE MPEJCTaBlIeHUs Uil perieHus 3aaad. CoOTBETCTBYIOMIMIMA
MaTepuai ClioCOOCTBYET Pa3BUTHIO CAMOCTOSITEILHOCTH B OPraHU3alliy U MPOBEICHUN
UCCJIEIOBaHHM, BOOOPa)KEHHUS U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs.
Marepuan pasnena «JJa1eMeHTbl MATEMATHYeCKOI0 AHAJIN3ay, BKIIIOUaoIInii B ce0st Tembl «lIponsBoiHas
u e€¢ mpuMeHeHue» u «VHTerpan u ero mpuMeHeHuey», GOpMUPYET MpeACTaBleHUs 00 OOMMX HAEAX U
METO/IaX MaTeMaTU4ecKoro ananusa. Llenb u3yuenus pasniena — MpuMEHEHHUE arapara
MaTE€MaTUYeCKOro aHajh3a Uil PELICHUsS MAaTeMaTHYeCKUX M NPAKTUYECKHUX 3aJad, a Takke JUIsd
JTI0OKa3aTelIbCTBA PsAJla TEOPEM MAaTEeMAaTHUYECKOTO aHAJIU3a U T€OMETPHH.
Conepxxanue pasnena «BepossiTHOCTh U cTaTHcTHKA. PadoTa ¢ JaHHBIMM» PAcCKpBIBACT NMPUKIATHOE U
MPaKTUYECKOE 3HAYCHUE MATEMATUKH B COBPEMEHHOM MHpe. Marepuan JaHHOTO pasjielsia CloCOOCTBYET
(GbopMUPOBAHUIO YMEHHS BOCIIPUHUMATD, IIPEICTABIATh U KPUTUUECKH aHAJIM3UPOBAThH
uH(OPMAIINIO, TIPEJCTABICHHYIO B PA3IMYHBIX (POpMax, MIOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX
3aBUCHUMOCTEH.
Paznen «Anare6pa m Hayajga MaTeMaTH4YeCKOr0 aHAIHM3a B MCTOPHMYECKOM Pa3BUTHU» I103BOJIAET
chopMHUpOBATh MPEACTABICHHE O KYJIbTYPHBIX U UCTOPHUUECKHUX (DAaKTOpax CTAHOBJICHMSI MaTEMaTHUKU Kak
HAyKH, O [IEHHOCTH MaTeMaTUYeCKUX 3HAHUM U X IPUMEHEHUU B COBPEMEHHOM MHPE, O CBS3U HAYYHOTO
3HaHUS U IEHHOCTHBIX YCTaHOBOK.

JlngHOCTHBIE, METAITPEIMETHBIC U TIPEAMETHBIC PE3YJIbTAThl OCBOCHUS COJIEPKAHUS Kypca

Y HayaJl MAaTEeMAaTHYECKOr0 aHaJIn3a

WN3yuenue anreOpsl W Hayaa MaTEeMaTHYECKOTO aHalIW3a 10 JaHHOM MporpaMMe CIOCOOCTBYET
(GOpMUPOBAHUIO Y yUAIINXCS JHYHOCTHBIX, METANIPEAMETHBIX U MPeAMETHbIX Pe3y/JbTaTOB 00y4YeHUS,
COOTBETCTBYIOIIUX TpeOoBaHUsM DenepanibHOrO TrOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa
cpenHero odmiero oopa3oBaHus.
JIn4HOCTHBIE Pe3yJIbTAThI:
1) BociuTaHue poCCUMCKON rpaskJaHCKON HIEHTUYHOCTH : NATPUOTH3MA, YBaXKeHUsI K OTeuecTBY, OCO3HAHHE
BKJIaJIa OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;
2) dopmupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
0OIIECTBEHHON PAKTHUKH;
3) OTBETCTBEHHOE OTHOIIEHHE K OOy4YeHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HH; CO3HATEIHLHOE OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCTIEIIHOM MpodeCcCHOHATbHON U 00IIECTBEHHOM IeATEIbHOCTH;
4) oco3HaHHBIN BBIOOp Oymyimied mnpodeccuoHaIbHON NEeATeThHOCTH Ha 0a3e OPUEHTHUPOBKHM B MHpPE
npodeccuit ¥ mpodeccCHOHANBHBIX MPEANOYTEHHI; OTHOIIEHNE K TPO(hEeCCHOHATBFHOM AeITeTbHOCTH KaK K
BO3MOKHOCTH y4YacCTHs B PEIICHUH JIMUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX
U OOIIeHAIIMOHANBHBIX MPobIeM; (HOPMUPOBAHHE YBAXKUTEIHHOTO OTHOMICHUS K TPYAY, Pa3BUTHE OMbITA
y4acTHsl B COIIMAIBHO 3HAYUMOM TPY/IE;
5) yMeHHe KOHTPOJHpPOBaTh, OIEHUBATH M AaHATU3UPOBATh TMPOLECC U pe3yidbTaT Y4eOHOH W
MaTeMaTUYECKOU JeATeTbHOCTH;
6) yMeHuEe yNpaBIATh CBOEH MO3HABATEIBHOM JIEATETbHOCTHIO;
7) yMeHue B3aWMOJEHCTBOBATH C OJIHOKJIACCHUKAMH, JCTHMH MIIAJIIETO BO3pacTa W B3POCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOMW, y4eOHO-HCCIEeN0BATENbCKONW, MPOSKTHON U APYruxX BUAAX
JeSATeTLHOCTH;
8) KpUTHUYHOCTh MBILIUICHUS,, MHULUATUBA, HAXOJYMBOCTh, AKTUBHOCTb IMPHU PEIIEHUH MaTEMAaTHUYECKHX
3a/1a4.
MertanpeameTHblie pe3yJabTAaThl:
1) ymMeHue caMOCTOSATEIBLHO ONPEACNIATh eI CBOEH NESITEIIbHOCTH, CTaBUTh U (DOPMYITHPOBATH ISl CeOs
HOBBIC 33J1a4u B yuéoe;
2) YMEHHE COOTHOCHTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH
NESTENIbHOCTH B TPOIECCe JOCTH)KEHUS pe3ylibTara, OMNpEeAeNsTh CIOCOObl JEHCTBUN B pamMKax
IPEJJIOKEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU IEUCTBUS B COOTBETCTBUU C U3MEHSIOLIEICS
CUTYyalHE;
3) yMeHue caMOCTOATEIbHO MPUHUMATh PELICHUs, MPOBOAUTH aHAIU3 CBOEH NEATEIbHOCTH, MPUMEHSIThH
pa3lInuHbIE METO/IbI IO3HAHUS;
4) Bi1aJiecHUE HaBBIKAMH TI03HABATEILHOMN, y4EOHO-HCCIICIOBATEIHCKON M IPOSKTHOU JIEATEIbHOCTH;



5) ¢opmupoBaHuEe MOHATUHHOTO ammapara, YMEHHUs CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATh AHAJIOTHUH,

KIIACCU(UITUPOBATh, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPHUHU IS KIIACCU(DUKALINN;

6) yMeHHE YCTaHaBIMBATh MPUYHMHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE,

YMO3aKJII04YeHUE (MHIYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTUH) U JIENNaTh BbI-

BOJIBI;

7) dbopMupoBaHHE KOMIIETEHTHOCTH B 00JACTH HWCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHHKAITMOHHBIX

TEXHOJIOTHI;

8) yMeHMe BHIETh MATEMAaTUYECKYIO 32/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalllH B APYTUX TUCIUTUINHAX, B

OKPY’KaIOIIEH KU3HHU;

9) yMeHHEe CaMOCTOSATEIBHO OCYIIECTBIATH IMOMCK B pPa3jIMYHBIX HCTOYHUKAX, OTOOp, aHawu3,

CHUCTEMAaTH3aIMI0 W KjaccuuKanuioo WHOpManuu, HEOOXOIMMOW IS PEIICHHS MaTeMaTHYeCKUX

po0JieM, IPECTABIATh €€ B

MOHATHOM (opMe; NPUHUMATH pEIICHHUE B YCIOBUAX HEMOJHOW WM W30BITOYHOW, TOYHOW WIIK

BEPOSATHOCTHOM

nH(pOpMaIUK; KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATh MHPOPMAIIHMIO, TOJY4aeMYI0 W3 Pa3InYHBIX

HMCTOYHHKOB;

10) ymeHue UCoab30BaTh MAaTEMAaTUYECKUE CPEACTBA HATTISIAHOCTH (TpaduKu, TaOIUIIbI, CXEMBI U Ap.) JUIS

WLUTIOCTPAIINH, HHTEPIIPETAINH, apTyMEHTAINH;

11) ymeHue BBIABUTATh TUIIOTE3BI MPU PELICHUH 33/1a4H, IOHUMATh HEOOXOAUMOCTh X IIPOBEPKU;

12) moHMMaHWEe CYIIHOCTH AJTOPUTMHYSCKUX MPEIIMUCAHWN W yYMEHHUE JCHCTBOBATH B COOTBETCTBHH C

MIPEIOKCHHBIM aJITOPUTMOM.

IIpenmeTHbIE pe3yJIbTATHI:

1) oco3HaHue 3HAYCHHS] MATEMATHUKH B IIOBCETHEBHOM JKU3HU YEJIOBEKA,

2) mpelcTaBI€HUE O MAaTEMaTHYEeCKOW Hayke Kak cepe MaTeMaTH4yecKOW IesTeNbHOCTH, 00 3Tamax eé

pa3BUTHS, O €€ 3HAUUMOCTH ISl Pa3BUTHUS IIUBHIIN3AINH;

3) yMcHHE OIHWCHIBaTh SBJICHHS PEAJTLHOTO MHpPAa HA MAaTEMaTHYCCKOM S3bIKE; MPEJICTABICHUE O

MaTeMaTUYCCKUX MOHATHUIX M MAaTEMAaTHUYECKUX MOJCIAX KaK O BaKHEHIIIEM

WHCTPYMCHTAPUH, IO3BOJISIONICM OITUCHIBATH U U3yYaTh Pa3HbIC MPOIECCHI U SIBJICHHUS,

4) npencraBieHre 00 OCHOBHBIX MOHATHSX, UACSIX U METOAAX alreOpbl U MAaTeMAaTUYECKOTO aHATN3a;

5) mpencrtaBieHUE O MPOIECCaX W SIBICHHUSIX, UMEIOIIUX BEPOSTHOCTHBIM XapaKTep, O CTATUCTHUYECKHUX

3aKOHOMEPHOCTSIX B PEaJbHOM MHpE, 00 OCHOBHBIX MOHSTHSX JJIEMEHTAPHOW TEOPUHM BEPOSTHOCTEH;

YMECHHE HAXOJUTh M OIICHUBATH BEPOSTHOCTH HACTYIICHUS COOBITUH B IMPOCTEUIINX MPAKTHYCCKHUX

CUTYaIUSAX U OCHOBHBIE XapaKTEPUCTUKU CIyJaHBIX BEUYHH;

6) BJIAJICHHE METOJaMH JOKA3aTeJIbCTB W aITOPUTMAMHU PEIICHHS; YMEHHE WX TPUMEHSTH, MPOBOIHUTH

JOKa3aTeNbHbIE PACCYKICHHS B XO/I€ PEIICHUs 3a/ay;

7) IPaKTHUYECKH 3HAYMMbIC MATEMAaTHICCKIE YMEHHUS U HABBIKHU, CIIOCOOHOCTh X IPUMEHCHHSI K PEIICHHUO

MaTeMaTUYECKUX M HeMaTeMaTHUeCKUX 3aj1ad, Mperoarapnme yMeHue:

* BBINOJIHATH BEIYUCIICHUS C ICHCTBUTCIBHBIMA M KOMIUIEKCHBIMH YHCIAMU;

* pemiaTh panroHalIbHbIE, UPPALMOHANIBHEIE, TOKA3aTeNbHbIE, CTETIEHHBIE U TPUTOHOMETPUYECKUE YpaBHE-

HUSI, HCPAaBEHCTBA, CHCTEMbI YPAaBHCHHI W HEPABCHCTB;

* pelaTh TEKCTOBBIC 33/1a4U apUPMETHUECKUM CIIOCOO0M, C TOMOIIIBIO COCTABJICHHUS U PEUICHHS YPaBHEHUH,

CUCTEM YPaBHCHHI U HEPABEHCTB;

* UCMOJIL30BATh aNTeOpanuecKuii I3bIK 71 OMMCAHUS IPEIMETOB OKPYKAIOIIETO MUPA M CO3TaHUS COOTBET-

CTBYIOIIIUX MaTeMaTHICCKUX MOJICIICH;

* BBIMOJHATh TOXACCTBEHHBIE MPeoOpa30BaHUS PAIMOHATBHBIX, HPPALUOHATBHBIX, IMOKA3aTeIbHBIX,

CTCTICHHBIX, TPUTOHOMETPHUYECKUX BBIPAKCHHUIA;

* BBITIOJIHATH OTIEPAIUHU HAJl MHOXKECTBAMH;

* HCCIIeIOBATh (DYHKITUH C TIOMOIIBIO TTPOU3BOTHON U CTPOUTH UX TPadUKH;

* BBIYHCIIATH TUIOMIAAN GUTYP U OOBEMBI TEJ C TOMOIIBIO OMPEACIEHHOTO UHTErpaa;

* POBOJIUTH BBIYUCIICHUS CTATHCTUYECKUX XapPAKTEPUCTHUK, BHITOIHITH MTPUOTMKEHHBIC BEIYUCIICHUS;

* pemath KOMOMHATOPHBIE 33/1a4H;

8) BJIaJiIcHUE HaBBIKAMHU MCIIOJIb30BAHNS KOMITBIOTEPHBIX MPOTPAMM IPH PEIICHHH MaTeMaTHISCKHUX 3a]1ad.
[TnanupyemMble pe3ynbTaThl 00y4deHHs anredpe U HayajlaM MaTeMaTHYeCKOT0 aHan3a

Yucna v BeTMYIUHBI

BbInyCKHUK HAYYMTCS:

* ONEpPUPOBATh TOHATHEM «pajuaHHas Mepa yria», BBINOIHATH MPeoOpa3oBaHUs paTUAHHON MEpHI B

TPaayCHYIO ¥ TPaJyCHOW MEpHI B pauaHHYIO;



* ONEpUPOBaTh IOHSATHEM «KOMIUIEKCHOE YHUCIIO», BBIIOJIHATh apU(PMETHUYECKUE OIlepaluud ¢
KOMIUIEKCHBIMU YHCIIAMU;

* 1300pakaTh KOMIUIEKCHbBIE YMCJIa HAa KOMIUIEKCHOHM IMJIOCKOCTH, HaXOAWTh KOMILIEKCHYIO KOOPIUHATY
yHcla.

BbInyCKHUK IOJIY4YHT BO3MOKHOCTD:

* HCIIOJIB30BAaTh PA3JIMYHbIE MEPBl U3MEPEHHUs YITIOB IIPU PELICHUH N€OMETPUYECKUX 3a7a4, a TAaKKe 3a1a4
U3 CMEXHBIX IUCLUIUINH;

* IPUMEHATH KOMIUIEKCHBIE YHCIIA ISl PELICHUs aIre0pandecKux ypaBHEHUH.

Bripaxxenus

BbinycKHUK Hay4YHuTCS:

* OIEpPUPOBATh MOHATUSAMU KOPHS N-U CTEIEHM, CTEICHM C PAlUOHAJIBHBIM IIOKA3aTeIeM, CTEHEHU C
JIeMCTBUTENILHBIM TIOKa3aTesneM, Jiorapudma;

* NPUMEHATh IOHATHA KOpPHA N-H CTENEHM, CTENEHU C palUOHAJIbHBIM IIOKA3aTeleM, CTENEHH C
JICMCTBUTENIFHBIM TIOKa3aTelieM, Jorapiugma U X CBOWCTBA B BEIYMCIICHUSIX

Y IIPY PELICHUY 3a1a4;

* BBINIOJIHSTH TOXKECTBEHHBIE TIPE0OPa30BaHUs BBIPAKECHUN, COJCPIKALINX KOPEHb N-i CTETIEHH, CTEIICHU C
paLMOHATILHBIM IT0Ka3aTeNleM, CTENEHHU C JeHCTBUTENIbHBIM IIOKa3aTesIeM, Jiorapudm;

* OIIEPUPOBATH MTOHATUAMU: KOCHHYC, CHHYC, TAHT'€HC, KOTAHI'€HC YIJIa II0BOPOTA, AapKKOCUHYC, apKCHHYC,
apKTaHI€HC U ApKKOTAHI€HC;

* BBIIIOJIHATH TOKJECTBEHHbIE IPE0OPa30BaHUS TPUTOHOMETPUYECKUX BBIPAKEHUI.

BbInyCKHUK IOJIYYHT BO3MOKHOCTD:

* BBINIOJHATH MHOTOIIATOBBIE TPEOOpPa3OBaHMS BBIPAKEHUH, MPUMEHSA IMUPOKWH Habop crmocoboB u
NPUEMOB;

* IPUMEHSATH TOXIECTBEHHBIE ITPEOOPa30BaHUs BbIPAKEHUM JUIsl peIlICHUs 3a]a4 U3 Pa3IMYHBIX pa3J/ieoB
Kypca.

YpaBHEHHMs U HEPABEHCTBA

BbInyCKHUK HAYy4YUTCH:

* pemarb UpPpaNMOHAIBHBIC, TPUTOHOMETPUYECKHE, IOKa3aTelbHbIE M JIOTapu(pMHUYECKHE YpaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

* pemiath anredpanyeckue ypaBHEHUS] HA MHOKECTBE KOMIIJIEKCHBIX YHCEN,

* IIOHMMATh YpPaBHEHUE KaK Ba)KHEHIIYID MAaTEMAaTHYECKYyl0 MOJENb U1 ONHCAaHUA W HU3YYEHHUS
Ppa3HOOOpa3HBIX pealbHbIX CUTYAllUH, PelaTh TEKCTOBbIE 3a/1a4y ajJre0panyeckuM METOJI0M;

* IPUMEHATH rpaduyeckre NpecTaBIeHUs Ui UCCIeI0BaHUs YpaBHEHUH.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

* OBJIAACTHh NpPUEMAMHU DELICHUS ypPaBHEHUI, HEPAaBEHCTB U CUCTEM YpPaBHEHUM; NPUMEHATH armapar
YpaBHEHUH Ui pellieHusl pa3HOOOpa3HbIX 33]1a4 U3 MATEMaTHUKH, CMEKHBIX ITPEIMETOB, IPAKTUKH;

* IPUMEHATh rpaduueckue NpeACcTaBICHUs I UCCIeI0OBaHNs YpaBHEHHH, HEPaBEeHCTB, CUCTEM YpaBHEHUH,
COJZIepKAIINX ITApaMETPBI.

DyHKIMHU

BbinyckHUK HayuMTCs:

* IOHMMATh U UCTOJIb30BaTh (PYHKIMOHAIbHbIE TOHATHUS, SI3bIK (TEPMHUHbI, CHMBOJIHUYECKHE 0003HAUEHUS);
* BBIMIOJIHATH OCTPOEHKE TpaduKOB (PYHKIUI C OMOIIBI0 FTEOMETPUUECKUX PeoOpa3oBaHuil;

* BBITIOJTHATDH MIOCTPOEHUE TPaPUKOB BHJIA Y = N X, CTENEHHBIX, TPUTOHOMETPUUYECKUX, OOpAaTHBIX TPUTOHOME-
TPUYECKUX, IOKA3aTEIbHBIX U JIOTApUPMUIECKUX (YHKIIHI;

* HCCJIEZIOBAaTh CBOMCTBA (DYHKIIMIA;

* IOHMMAaTh (PYHKLHIO KaK BaKHEUIIYI0O MaTeMAaTHUYECKYI0 MOJENb Ui ONMUCAHUS MPOLECCOB U SBICHUM
OKPY’KaIOIIEro MUPA, MPUMEHATh (QYHKIIMOHAIBHBIN SI3BIK JUIS OMMCAHUS U UCCIIEAOBAHMS 3aBHCUMOCTEH
MeXy QU3NYECKUMU BEIUYNHAMHU.

BbInyCKHUK MOJYYHT BO3MOKHOCTD:

* IPOBOJUTDH UCCIIEJOBAHMUSI, CBSI3aHHbIE C U3yYEHHEM CBOMCTB (PYHKLIHH, B TOM YHCIIE C UCHOIb30BaHUEM
KOMIIBIOTEPA;

* MCI0JIb30BaTh (PYHKIIMOHATIbHBIE MPECTABICHUS U CBOICTBA (DYHKIIUHN JJIs pelIeHns 3a1a4 U3 Pa3InYHbIX
pa3zenoB Kypca MaTEMaTHKH.

DIIEMEHTBI MaTEMATHYECKOTO aHATIN3a

BbInycKHUK HAYyYHMTCS:

* MOHUMAaTh TEPMUHOJIOTHIO U CUMBOJMKY, CBA3aHHYIO C MOHSATHSIMU NPOU3BOAHOM, NepBOOOpa3HON U
MHTETpaa;



* pelaTh HEPaBEHCTBA METOI0M UHTEPBAJIOB;
* BBIYMCIIATH IPOU3BOIHYIO U MIEPBOOOPa3HYIO (YHKIINH;

* MCIOJIB30BATh IPOU3BOJHYIO AJIS HCCIIEIOBAHUS U IOCTPOEHUS IpapUKOB PyHKINH;

* [IOHUMAaTh T€OMETPUYECKUN CMBICII IPOU3BOHOMN U ONPEACIEHHOIO HHTErPalla;

* BBIYMCIIATD ONPEACIEHHBIA HHTETPAIL

BbInyCKHUK NOJYYUT BO3MOKHOCTD:

* c(hopMUpOBATh MIPEACTABICHUE O IIpeesie PYHKIUU B TOUKE;

* chopMupoBaTh MpeACTaBICHUE O TPUMEHEHUH T€OMETPHUYECKOTO CMBICIA MPOM3BOAHON M MHTErpaia B
Kypce MaTeMaTHKH, B CMEKHBIX JUCLUIIIMHAX;

* chopMupoBaTh U yriyOuTh 3HaHUSI 00 HHTETpae.

BepositHOCTB M cTatucTrka. PaboTa ¢ gaHHBIMU

BbinycKkHUK HAyYuTCS:

* peraTb KOMOMHATOPHBIE 3a/1a41 Ha HaX0X/IEHUE KOJIMYEeCTBa 0OBbEKTOB WJIM KOMOUHALINH;

* IpuMeHsTh popMyny OnHOMa HeroTOHA /17151 IpeoOpa3oBaHus BIPAKCHHIA,

* HCIIOJIB30BATh METOJl MaTEMaTHYECKON MHIYKIIUY JJIS JOKA3aTeJIbCTBA TEOPEM U PEILEHUS 3a1ay;

* HCIOJIB30BATh CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX;

* BBITNOJIHATD ONEPALUU HaJl COOBITUAMU U BEPOSATHOCTSAMHU.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

* HAyYUThCS CHELUAIbHBIM IIpUEMaM pellieHUs] KOMOMHATOPHBIX 3a]a4;

* XapaKTepU30BaTh MPOLECCHI U SBJICHUSI, IMEIOIIUE BEPOATHOCTHBIN XapaKTep.

Copepxanue Kypca

Yucna 1 BeTMYUHBI

Pagnannas mepa yriia. CBsi3p paguaHHON MEPHI yIJla ¢ TpajyCHOM MEpOH.

Pacmipenue mnoHATHSA 4ucna: HATypalbHbIC, LENBIE, PAlMOHAIbHBIC, JICUCTBUTEIBHBIC, KOMIUIEKCHBIE
yycia. KommiekcHble ynciia 1 ux reomerpudeckas uHrepnperanusa. ConpskEHHbIE KOMIUIEKCHBIE YUCIIA.
JeiicTBuTenbHAsA U MHUMAs 4aCTH, MOAYJIb M apTyMEHT KOMILJIEKCHOI'O YHUCJIa.

Anrebpanueckass W TPUTOHOMETpUYecKass (OpPMbI 3alMCH KOMIUIEKCHBIX 4YHcel. Apudmerndyeckue
OIepalyy ¢ KOMIUIEKCHBIMM 4nciaaMu. HaTypanpHas cTerneHb KOMIUIEKCHOTO

yucna. opmyna Myaspa.

Beipaxenus

Kopens n-it cremenu. Apudmernueckuid KopeHb N-ii crteneHu. CBolcTBa KOpHS N-if  CTENEHHU.
ToxaecTBeHHbIE TPE0OpPa30BaHMsI BBIPAXKEHHH, CoepKalMX KOpHU N-i creneHu.BriHeceHne MHOXKUTENs
U3-TI0JI 3HaKa KOpHs. BHeceHne MHOXkUTENsA mox 3HaK KOpHS.CTENEHb C palMOHAIBHBIM IOKA3aTelIeM.
CsoiicTBa crerne-

HU C pallMOHAJIbHBIM MoKa3aTeneM. Tox/1ecTBeHHbIe TPpeoOpa30oBaHusl BBIPAKEHUH, COIEpKAIUX CTETIEHH C
palrOHAIBHBIM ITOKA3aTEIEM.

Kocunyc, cuHyC, TaHreHc, KOTaHreHC yrila moBopoTa. OCHOBHBIE COOTHOIIEHHS MEXIYy KOCHHYCOM,
CHHYCOM, TaHI'€HCOM M KOTaHI'€HCOM OJIHOIO M TOro ke aprymeHrta. ®opmyisl cioxeHus. Popmyssl
npusegeHusa. Dopmynbl ABOMHONO U IOJOBUHHOIO YyriaoB. POpMysibl CyMMbI M PAa3sHOCTH CHUHYCOB
(xocunycoB). dopmyinbl mpeoOpa3zoBaHUs TPOU3BEIAEHUS B CyMMYy. TOXIECTBEHHBIE NPEOOpa3oBaHUSA
BBIPAKECHUH,

COJIepXKaIINX KOCUHYChI, CHHYCBI, TAHT€HChl 1 KOTAHT€HCHI.

ApKKOCHHYC, apKCHHYC, apKTaHI'€HC, apKkoTaHreHc. IIpocteiimine cBolicTBa apKKOCHHYCa, apKCHUHYcCa,
apKTaHreHca, apkkoTaHreHca. CTenmeHb ¢ JEHWCTBUTENBHBIM IOKa3aTesneM. (CBONCTBA CTENEHH C
JIeMCTBUTENBHBIM TOKa3aTeneM. ToXIeCTBeHHbIe MpeoO0pa3oBaHus BhIpaXXEHUH, COAEpPKALINX CTENEHU C
neiicTBUTeNnbHbIM MoKa3zareneM. Jlorapudm. CaolictBa sorapudmoB. ToxkIecTBEHHbIE MpeoOpazoBaHUs
BBIpaKEHUH, CoJepKalUX JOrapru(MBbl.

YpaBHEHHS 1 HEpABEHCTBA

Obnacte ompeneneHuss ypaBHeHHMA (HepaBeHCTBa). PaBHOCHIIbHBIE ypaBHEHUs (HEpPaBEHCTBA).
PaBHOCWIIBHBIE mpeoOpa3oBaHUs  ypaBHEHWW (HEPAaBEHCTB). YpaBHEHHUE-CIIEICTBHE(HEPABEHCTBO-
cieacteue). [locroponnue xopHu. MppanuoHaibHble ypaBHeHUs (HepaBeHCTBA). MeToJ| paBHOCHIBHBIX
npeoOpa3oBaHUl JJISI PEIICHUS WPPANMOHATIBHBIX YpaBHEHHMH (HEpaBEHCTB). MeToa CIEeNCTBUIM It
peLIeHNs HPPAaLMOHAIBHBIX YPAaBHEHUM.

Tpuronomerpuyeckue ypaBHeHMsI (HepaBeHCTBa). (OCHOBHBIE TPUTOHOMETPHUYECKHE  ypaBHEHHUs
(HepaBEHCTBA) U METO/IbI UX pelIeHus. TpUroHOMETpUYECKHEe YPaBHEHHUSI, CBOISIIMECS K alNreOpandecKuM.
OIHOpOAHBIE YpaBHEHUS IEPBOM M BTOPOU CTENEeHEN. Perenne TpuroHoOMeTpUIeCKUX ypaBHEHU METOJIOM
Pa3oKEeHUsI Ha MHOXKHUTEIH.



[loka3zaTenbHble ypaBHEHHs (HepaBeHCTBa). PaBHOCHIBHBIC MPeoOpa3oBaHUs MMOKA3aTENIbHBIX ypaBHEHUN
(nepaBeHcTB). [lokazarenbHbIC ypaBHEHUS (HEPABEHCTBA), CBOSINNECS K alreOpandecKuM.
Jlorapudmudeckue ypaBHEHHS (HEpaBEHCTBA). PaBHOCHIIBHBIE MpeoOpa3oBaHUsA JIOTApU(DMHUESCKUX
ypaBHeHHMI (HepaBeHCTB). Jlorapudmuueckue ypaBHeHHs (HEpaBEHCTBA),CBOISIIUECS K alreOpanyecKum.
Pemienue anredbpanueckux ypaBHEHUH Ha MHOKECTBE KOMIUIEKCHBIX uncesl. OCHOBHas TeopeMa ajureopsl.
DyHKIMHU

HauOonpiiee u Haumenbliee 3HaueHUs GyHkuu. YETHble 1 Heu€éTHble QyHkuuu. CpoiicTBa rpaduxos
yétHoi u Heu€étHoW ¢yHkumid. I[loctpoerne rpaduKoB (GYHKIMH C MOMOLIBI0 TEOMETPUYECKHX
npeoOpa3oBaHuii  (MMapauIebHBIX IEPEHOCOB, CKaThii, cuMMmeTpuid).O0patumbie (yHKIUU. CBA3b
BO3PACTaHUA U YOBIBAHHUS

byaknun ¢ €€ obpatuMocThio. B3aumuHo oOpartHbie ¢yHKIMU. CBOMCTBA TpadKOB B3aUMHO OOPAaTHBIX
¢ynkuuii. Crenennas ¢ynkuus. CrenenHas QyHKIHS ¢ HaTypaJbHBIM (IIeNIbIM) Toka3ateneM. CBOHCTBa
CTENEHHON ()YHKLIMH C HATypaJIbHBIM (L1€IbIM) MTOoKa3aTeneM. I'paduk creneHHoM QyHKIMU C HaTypajabHbIM
(uenbmM) mokazareneM. OyHkus Y = N X. B3aumooOpaTHOCTh QYyHKIMK Y = N X U CTENIEHHON (YHKIUH C
HaTypalbHbIM NoKa3aTeneM. CBoiicTBa GyHKIMU Y = N X U e€ rpaduk.

[lepuonnueckue ¢ynkuuu. Ilepmon mepmoamueckoir ¢ynkumu. ['nmaBublii mepuoa. CBoiicTBa rpaduka
HEepUOIUYECKON PyHKIMH.

Tpuronomerpuueckue  (QyHKIUH: KOCHHYC, CHHYC, TaHT€HC, KOTAHI€HC. 3HAaKd 3HAYCHUH
TPUTOHOMETPUUYECKHX

¢bynkuuit. YETHOCTD U HEYETHOCTH TPUTOHOMETpUYECKUX (pyHKIHIA. [IeprHoANYHOCT TPUTOHOMETPUIECKUX
¢ynkuuit. CBolicTBa TpUroHOMETpHUeCKUX QyHKIMH. ['paduku TpuroHoMeTpuyeckux GyHKLIUH.
OO6parnble Tpuronomerpuueckue GyHkuuu. CBoWCTBa OOPAaTHBIX TPUTOHOMETPHUYECKUX (PYHKIUH M HX
rpadukH.

[Noxa3zatenpHast pynkus. CBOMCTBA MOKa3aTeIbHON QYHKIIUH U e€ rpaduK.

Jlorapudmuueckas ¢pynkuus. CoiicTBa norapupmuieckoi GyHKIUU U €€ rpaduk.

DeMEHTbl MaTEMAaTUYECKOT O

[Tpenen ¢pynkuuu B Touke. HempepbiBHOCTH. IIpoMekyTKM 3HAKONOCTOSIHCTBA HENPEPBIBHOM (DYHKIMH.
HenpepeiBHOCTh panmoHanbHOM  (QyHKIMH. MeToax HHTEpBajoOB. 3ajadd, NPUBOIAIIME K IOHITHIO
npou3BogHOU. IIpomsBonHas ¢yHkuuum B Touke. Tabmuua mnpousBoaHbIX. [IpaBuna BbIYMCIEHUS
IIPOU3BOJHBIX. MEXaHWUECKH M TE€OMETPUYECKHMM CMBICH IPOM3BOJHON. YPaBHEHHE KacaTeIbHOM K
rpaduxy ¢pyHkuuu. [IpusHaku BozpactaHus U yObiBaHUs QYHKUIMU. TOUYKH SKcTpeMyMa GyHKIuU. Meton
HaXO0X/IEHUs

HauOOJIBIIEr0 U HaMMEHbIIero 3HaYyeHui pyHkuuu. [locrpoenne rpagukoB GyHKIMHA.

[lepBooOpa3znass ¢yuknus. OOwmumi Bua mnepBooOpazHbix. Heompenenéuueiii uHTerpan. Tabmuna
nepBooOpa3Hbix QyHKuui. [IpaBuna HaxoxaeHus nepBooOpazHoil ¢GyHkumMu. OnpenenéHHbId MHTErpal.
®opmyna Hetotona — JleliOHuna. MeToapl HaxoxAeHUd iouiaau Guryp u o0béMa Tes, OrpaHUYEeHHBIX
JAHHBIMU JIMHUSMH U TOBEPXHOCTSAMHU.

BeposTHOCTB M CTaTUCTHKA.

Ilosmopenue. Pemienne 3anau Ha TabaMYHOE W Tpaduueckoe IMpeJcTaBleHHe NaHHbIX. Vcrmonb3oBaHue
CBOMCTB M XapaKTEPUCTHK YHCIOBBIX HAa0OpOB: CPEAHMX, HAUOOJBIIET0 M HAWMEHBIIEro 3HAYeHUH,
pa3maxa, aucniepcuu. Pemienue 3agay Ha onpesieleHne 4acTOThl U BEPOSTHOCTH COOBITHH. Bhruncienue
BEPOSATHOCTEN B OIIBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HcX0/1aMu. Perienue 3aja4 ¢ npuMeHeHueM
KoMOuHATOpUKH. PereHue 3ajay Ha BBIYMCIIEHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHI, MPUMEHEHHE
dbopMyInbl ClIOKEHUS BeposiTHOocTed. Perienue 3amay ¢ OpUMEHEHHEM Juarpamm  Oiinepa, JepeBa
BEPOSATHOCTEH, popmybl bepHymu.

PaGora ¢ nanHBIMU

VYcnoBHas BepoATHOCTb. [IpaBuiio yMHOKEHHs BeposITHOCTEN. POpMyJia IOJTHOW BEPOSTHOCTH.
JuckperHple ciydailHple BEJIWYMHBI M pacnpeneneHus. HesaBucumele cioydaiiHble BEJIWYUHBIL.
Pacripenenenrie cymMMBbl ¥ IpOM3BEAEHUS HE3aBUCUMBIX CIIyYalHbIX BEJIMUMH. MaTeMaTUUECKOE OKUAAHNUE
U IMCTIepCHs clydaiiHOW BeTMYMHbBI. MaTteMaTHuecKkoe OKUIaHue U JUCTIEPCUS] CYMMBI

CIIy4alHbIX BeIM4MH. ['eomeTpruueckoe pacnpeenenne. bBuHOMHanbHOE paclpeesieHue U €ro CBOMCTBA.
HenpepsiBHbIE cityyalinbie BeMM4rHBL. [[oHATHE 0 IIIOTHOCTH BepOsTHOCTU. PaBHOMEpHOE pacrpeeneHue.
[loka3zarenpHOE pactpeneneHue, ero napamerpel. Ilonstue o HopManbHOM pacnpeneneHuu. Ilapamerpsl
HOpMaJIbHOTO pacnpezencHus. llpumepsl ciydailHbIX BEIMYUH, NOJUYUHEHHBIX HOPMAJIbHOMY 3aKOHY
(MOTpeIHOCTh U3MEPEHUH, POCT YETOBEKa).

HepasenctBo YeObiméra. Teopema beprymn. 3aKoH 00X YUCEN.



Bribopounblii MeTOn M3MEpeHusi BeposTHocTei. Poib 3akoHa OosbIIMX 4YKced B Hayke, NMPHPOJE U
o01ecTse.

KoBapuanust nByx ciydailHpIx BenmuuuH. I[loHstHe o kodddumuente xoppemsiauu. CoBMeCTHBIE
HaOJIOICHNUS IBYX CIIydalHBIX BeTHMYUH. Bo100pouHbIi K03 PULIMEHT KOppEIAIIH.

Anrebpa 1 Hauana aHaJlu3a B UICTOPUYECKOM Pa3BUTHU

Pa3Butne naen uucna, NoOsBIEHUE KOMILIEKCHBIX 4YMCEN U UX IpUMEHEHue. VcTopusi BOZHUKHOBEHUS
I QepeHraIbHOro U HMHTErpasbHoro ucuucienus. [lomspHas cucrema KOOpAMHAT. DJIEMEHTapHOE
NPECTaBICHNUE O 3aKOHE OOJIBIINX YHCET.

10 knace

No Ha3zeanue pazoena Koauuecmeo uacos
n/n
1 | IloBropeHue u pacmiupeHre 3HaHuK 0 QYHKIMH 12
2 CrenenHast GyHKIIHSL. 19
3 | Tpuronomerpuueckue QyHKIHH. 28
4 | TpuroHomeTpu4yeCcKue ypaBHEHHS U HEPaBEHCTBA. 16
5 | [IpousBojHas u €€ mpuMEHEHNE 26
6 | O60o0menne u cucTeMaTu3anus 3HAaHUK yJanuxcsl. 1

NTOI'O 102

O 6HeceHHbIX USMEHEHUAX 6 PADOUYI0 RPOZPAMMY:

B aBTOpCKOIi TporpamMme Ha U3y4eHue alreOpbl ¥ Havaa aHanu3a B 10 kitacce otBoautcs 105 vacos,
B pabouell mporpaMMe COKpalieHo Kojau4decTBo 4acoB 10 102 (cokpamieHo 3 yaca B riaBe «lloBropenue u
cucreMaru3anus yueonoro matepuaia 10 kimaccay).

11 kaace

No Ha3zeanue pazoena Koauuecmeo uacos
n/n
1 | Iloka3zarenpHas u Jorapupmuueckast yHKIMs 28
2 | MaTerpan u ero npuMeHeHue 11
3 | DnemenTtsl komOuHaTOpHKH. bunoMm HeroToHa 12
4 | DneMeHThbl TEOpUU BEPOSITHOCTEM. 13
5 | IloBTOpenue u cucremMarusanus yaeOHOro Marepuaia 8 38

KJjlacca

UTOI'O 102

O gHeceHnbIX UIMEHEHUAX 6 PADOUYIO RPOZPAMMY:

B aBTOpCKOIi MporpamMme Ha H3ydeHue anreOpbl 1 Havana aHanu3a B 11 kiracce otBoautes 105 yacos,
B paboueil mporpamme CokpalieHo KoiauyecTBo yacoB 1o 102 (cokpamieHo 3 yaca B riase «IloBropenue u
cucreMaTtu3alus yaeoHoro matepuana 11 kmaccay).

Oo0mas xapakrepucTuka Kypca: «I'eomerpusi. BazoBblii ypoBeHb»

Conepxanne Kypca reoMerpur B 10—11 kiaccax mpencTtaBieHO B BUJE CIEAYIONIUX COJEPKATEIbHBIX
pa3iesos:

«IlapajuienbHOCTH B IpocTpaHcTBe», «IlepneHanKyJIAPHOCTH B POCTPAHCTBE», « MHOTOrpaHHUKW,
«KoopauHaTbl U BeKTOPbI B POCTPaHcTBe», «Tena Bpamenus», «O0bémpl Tea. Ilnomans chepo»,
«I'eomeTpHsl B HCTOPHUYECKOM Pa3BUTHI.

B pazpene «IlapaieJlbHOCTL B MPOCTPAHCTBE» BBOJIUTCA IMOHATHE MAPAUIETBHOCTH NPSIMOM H
MJIOCKOCTH, KOTOPOE

CIIYHT (DYHAAMEHTOM T'MOKOTO ¥ MOIIHOTO amrmapara, UCIOJIb3yeMOT0 B PEIICHHH T€OMETPHUECKHX 3a7ay.
B 3anaun n3yuenus paznena «llepneHauKyJISIPHOCTH B IPOCTPAHCTBE» BXOAUT Pa3BUTHE YMEHUS PELIaTh
3a7a4u

palMOHaILHBIMUA METOJIaMHU, BHOCUTh HEOOXOMMbIE KOPPEKTUBEI B XO/1€ PELLICHUS 3aauu.



OcoOeHHOCTBIO pa3ziena «MHOrOrpaHHMKH» SIBIISIETCS TO, YTO MaTepuald MaHHOTO paslielna HOCUT
MPUKIATHON XapaKTep W YYUTHIBAET B3aMMOCBS3b CHCTEMbI HAyYHBIX 3HAHMM M METOJa MO3HAHUS —
MaTeMaTUYeCKOT0 MOJICITUPOBaHUS,

00Ja1aeT IIMPOKUMH BO3MOKHOCTSIMH JJISL PA3BUTHS AITOPUTMHUYECKOTO MBIIICHUS, 00ECTIEYNBAET OTIBIT
MPOAYKTUBHOU AESITEbHOCTU, 00ECIICUUBAIOIINNA Pa3BUTUE MOTUBALIMU K OOYUYEHUIO U MHTEIUICKTA.
Paznen «KoopaAuHATBI M BEKTOPHI B POCTPAHCTBE) PACIIUPSICT IIOHATHS, H3yYEHHBIC B KYpCe T€OMETPUN
7—9 kmaccoB, a TakkKe MeToAbl uccienoBaHus. lLlenpio u3ydeHUss OaHHOTO pasjliena sBIsieTcs
dbopMUpOBaHUE YMEHUS TPUMCHSITh

KOOPJMHATHBIN METOA JUIsl pEIICHUS Pa3IMUHbIX T€OMETPUUYECKUX 3a/1ay.

Marepuan paznena «Tena BpameHHs» CIIOCOOCTBYET Pa3BHTHIO CAMOCTOSITENIFHOCTH B OpPraHU3allMU H
MIPOBEICHUU

UCCIIEIOBaHMI, BOOOPa)KEHHUS U TBOPUECKUX CITIOCOOHOCTEH yJaluxcsl.

Martepuan pazgena «Oobémbl Tel. Ilnomans chepb» hopmupyer npencraBieHus o0 oOUUX HUAEAX U
METOJaX MaTeMaTHUYecKoro aHaiau3a U reomerpuu. llenp wu3ydyeHus pasgena — NOpPUMEHEHHE
MaTeMaTUYECKOTO anmapaTa Jiisl perieHus

MaTeMaTHYECKUX U MPAKTHYECKUX 3a]1a4, a TAaKXKe ISl JOKa3aTeIbCTBA PSAAa TEOPEM.

Paznen «I'eomeTpusi B HMCTOPHYECKOM Pa3BUTHH» TI03BOJIAET CHOPMUPOBATH MPEJCTABICHUE O
KYJIBTYPHBIX W UCTOPHUYECKHX (AKTOpax CTAHOBJICHHS MaTEeMaTHKA KaK HayKd, O IICHHOCTH
MaTeMaTUYECKUX 3HAHUI U UX IPUMEHEHH B

COBPEMEHHOM MUpE, O CBSI3U HAYYHOT'O 3HAHUS M IEHHOCTHBIX YCTAHOBOK.

JIn4HOCTHBIE, METAIIPeIMETHBIE U IPEIMETHBIE PE3YyIbTaThl OCBOCHUS

COJIepKaHus Kypca reOMeTpUH

W3ydeHue reoMeTpuu 1Mo JAHHOW MporpaMMe CrocoOCTBYeT (POPMUPOBAHMIO Y YUAIIUXCA JUYHOCTHBIX,
MeTanpeAMeTHbIX, TMpPeIMETHBIX Pe3yJbTaTOB  OOYYCHHS, COOTBETCTBYIOIIMX  TPeOOBaHUSIM
®denepallbHOTO TOCYJapPCTBEHHOTO 00Pa30BaTeILHOTO CTaHAApTa CpeAHEro oo1ero oopa3oBaHusl.
JIn4HOCTHBIE pe3y/IbTaThl:

1) BocmuTaHWe POCCHICKOW TpakJAaHCKOM WASHTUYHOCTH: MNATPUOTH3Ma, yBakeHus k OTedecTny,
OCO3HAHHUs BKJIaJa

OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;

2) QopmupoBaHHME MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKU H
00111eCTBEHHOM

MPAKTHKH;

3) OTBETCTBEHHOE OTHOLICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTHIO U
caM000pa30BaHUIO Ha

MPOTSKEHUH BCEH JKMU3HH, CO3HATENIbHOE OTHOIICHHE K HEMpPEephIBHOMY OOPAa30BaHHMIO KaK YCJIOBHIO
YCITEIIHOU

npodeccuoHaNbHOM U OOIIECTBEHHON AESITeTbHOCTH;

4) oco3HaHHBIN BBIOOp Oyaymied npodeccHoHaTbHON JesATeIPHOCTH Ha 0a3e OpPUEHTUPOBAHUSI B MHUPE
npodeccuit ¥ mpodeCCHOHANTBHBIX MPEANOYTEHHH; OTHOIIEHHE K MPO(eCcCHOHATBHOM ASSITENFHOCTU KaK K
BO3MOXXHOCTH YYaCTHS

B PEIICHUH JINYHBIX, OOIIIECTBEHHBIX, TOCYJAPCTBEHHBIX M O0OIIEHAIIMOHAIBHBIX TTpo0ieM; (opMUPOBaHUE
YBOXHTEIHLHOTO OTHOIIEHHS K TPY/y, Pa3BUTHE OIBITA YIACTHS B COIIMATHLHO 3HAYNMOM TPY/IE;

5) yMeHHe KOHTPOJIHpPOBaTh, OLIEHWBATh W AHAIM3UPOBATH  TPOIECC M pe3ylbTaT y4eOHOU U
MaTeMaTHYECKOH JesITeTbHOCTH,

6) yMeHUE YIIPaBISITh CBOSH MO3HABATENFHOU JIESTEIBHOCTHIO;

7) yMeHHE B3aUMOJIEHCTBOBATh C OJHOKJIACCHUKAMH, AETbMHM MJIIAJIIErO BO3pacTa M B3pPOCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJE3HOHM, y4eOHO-HCCIe10BaTeNbCKON, MPOEKTHOM M JPYruxX BHIAX
NeSITeITbHOCTH;

8) KPUTHYHOCTH MBIIUICHUS, UHUIMATUBA, HAXOAUYMBOCTh, AKTUBHOCTh MPH PEIICHHH MaTeMaTUYECKUX
3azad.

MeTtanpeaMeTHble pe3yJibTAThI:

1) ymMeHue caMOCTOSATEIBLHO ONPEACNIATh eI CBOEH NESITEIIbHOCTH, CTaBUTh U (DOPMYITHPOBATH ISl CeOs
HOBBIC 33191

B yu€oOe;

2) yMEeHHE COOTHOCUTH CBOU JEHCTBHS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOECH
NEeSTeNIbHOCTH B TIpoliecce JOCTHUKEHHUS pe3ysibTaTa, OINpeaeisTh  CIOCOObl JEHCTBUH B paMKax
MPEUIOKEHHBIX YCIOBUN U



TpeOOBaHU, KOPPEKTHPOBATH CBOU JACUCTBUS B COOTBETCTBUHU C M3MEHSIOIICICS CUTYAIIHEI;

3) yMEeHHME CaMOCTOSITEIbHO NMPUHUMATH PEIICHUs, MPOBOJUTH aHAIM3 CBOEH NEATENbHOCTH, MPUMEHSThH
pa3yInyHbIE

METO/Ibl TO3HAHUS;

4) BnajieHHe HAaBbIKaMU MO3HABATENIbHOM, yueOHO-UCCIIeI0BATEIbCKON U MPOEKTHON JesITeIbHOCTH;

5) ¢opmupoBaHUE MOHATUHHOTO ammapara, YMEHHUS CO3/1aBaTh OOOOIICHHS, yCTaHABIMBATHL AHAJIOTHUH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPHUHU VI KIIacCUPUKALINN;

6) yMeHHE YCTaHaBIMBATh MNPUYMHHO-CIEACTBEHHBIC CBS3H, CTPOUTH JIOTMYECKOE PACCYXKICHUE,
YMO3aKJII04eHre (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI,

7) dbopMupoBaHHE KOMIIETEHTHOCTH B 00JACTH HWCIOJB30BaHUS WH()OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI;

8) yMeHMe BHIETh MATEMAaTUYECKYIO 32/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalllH B APYTUX TUCIUTUINHAX, B
OKpY’Karo-

IIeH KU3HU,

9) yMmeHHE CaMOCTOSATEIBHO OCYUIECTBIATH IOMCK B pPa3jIMYHbIX HCTOYHUKAX, OTOOp, aHaiu3,
CUCTEeMATH3AIMI0 W KIacCHPHUKAIUI0 HHPOpPMAIMKM, HEOOXOIUMOW JJIsi PEIICHHS MaTeMAaTHYECKUX
npo0iieM, IPeCTaBIATh €€ B IOHATHOM

dbopme; TpUHUMATH PEUICHUE B YCIOBUAX HEMOJHOM WIM W30BITOYHOM, TOYHOW WM BEPOSATHOCTHOM
uH(pOpMallMK; KPUTHUYECKH OLIEHWBATh M WHTEPIPETHPOBATH MH(DOPMALIMIO, MOIYYaEMYyI0 U3 Pa3IHYHbIX
HMCTOYHUKOB;

10) ymeHue UCroiab30BaTh MATEMaTHYECKUE CPEACTBA HATTISIIHOCTH (TpadUKu, TaOIHIIbI, CXEMBI U Ap.) IS
WJUTIOCTPALIMHI, UHTEPIIPETALNH, APTYMEHTALINY;

11) ymeHue BBIABUTATh TUIIOTE3bI MPU PELICHUH 33/1a4H, TOHUMATh HEOOXOAMMOCTh UX MTPOBEPKU;

12) moHMMaHHUE CYUIHOCTH JITOPUTMHUYECKUX MPEANHCAHUN U YMEHHUE JIEWCTBOBATh B COOTBETCTBUU C
MIPEIJI0KEHHBIM

aJTOPUTMOM.

IIpeaMeTHbIe pe3yabTaThl:

1) oco3naHnue 3HAUYCHUS] MATEMATHKU B TIOBCEIHEBHOM JKU3HH YETIOBEKA;

2) mpelcTaBlIeHHEe O MaTeMaTHYecKoi Hayke Kak cdepe MareMaTHdecKoil IesTeNbHOCTH, 00 dTamax eé
pas3BuTHd, 0 €€

3HAUMMOCTH ISl pa3BUTHUS LIUBUIIU3AIUY;

3) yMeHHME ONHCHIBaTh SIBJICHHUSI PEAIBHOTO MHpa Ha MaTEMaTHYECKOM SI3bIKE; IPEICTABICHHE O
MaTEeMaTUYECKHX

MOHATHUSAX U MAaTEeMaTHYECKUX MOJIEIAX KaK O BaXKHEUIIIEM HHCTPYMEHTAPUH, TTO3BOJIIOIIEM OMUCHIBATH U
u3y4aTh

pa3HbIE IPOIIECCHI U SIBJICHHUS;

4) npencraBieHre 00 OCHOBHBIX MOHATHUSX, UACSIX U METOJAaX T€OMETPUU;

5) BnajeHWe METOAAaMH JI0KA3aTEIbCTB M aJITOPUTMaMHU PEIIEHUS, YMEHUE HX MPUMEHSTh, MPOBOJUTH
JIOKa3aTeJIbHbIE

paccyXJIeHHs B XOJI€ PEIIECHU 3a/1a4;

6) MPaKTHUYECKH 3HAUMMbIE MaTEMAaTUYECKIE YMEHHUS U HABBIKHU, CIIOCOOHOCTh MX MPUMEHEHHUS K PEIICHHIO
MaTeMaTUYECKUX U HEMATEMaTUYECKUX 3a/1a4;

7) BnajeHue HaBbIKaMU UCTIOJIb30BAHMS KOMIIBIOTEPHBIX MPOTPAMM IPU PEILIEHUHA MaTEMAaTUUECKUX 3a/ay.
[Tnanupyembie pe3ybTaThl 00YICHHS TEOMETPUHT

BbinycKHUK HAy4YuTCH:

* ONEpUpOBaTh MOHATUAMHU: TOYKA, MpsiMas, TIUIOCKOCTh B MPOCTPAHCTBE, MNapPALICIbHOCTh U
MEPIECHINKYISIPHOCTD

IPSIMBIX U IIJIOCKOCTEM;

* pacrio3HaBaTh OCHOBHbBIE BUJIbI MHOTOTPAHHUKOB (TIpU3Ma, MUPAMK/IA, IPSIMOYTOJIbHBINA Mapajieenumne],
Ky0);

* U300paKaTh TEOMETPUUIECKUE (PUTYPHI C TOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB;

* u3BJEKaTh HWHPOPMAIMIO O TMPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MpeACTaBICHHYIO Ha
yepTexKax;

* npuMeHsATh TeopeMy [ludaropa npu BIYUCIEHUHU JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

* HaXOJIUTh OOBEMBI U TIIOIIAHN IIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C IPUMEHEHUEM (OPMYIT;

* pacrio3HaBaTh Tejia BpallleHUs: KOHYC, IUIUHAP, chepy U 1map;



* BBIYHUCIATH OOBEMBI M IUIOMIATM TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB M TEJ BpAIICHUS C
HOMOILBIO (OpMYT;

* OIIEpUPOBATh MOHATUEM «JI€KaPTOBBI KOOPANHATHI B IPOCTPAHCTBEY;

* HaXOAUTh KOOPJIUHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajliesenures1a;

* HaXOAUTh NPUMEPbl MATEMaTHYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTEYECTBEHHON U BCEMHUPHOM
HUCTOPHUEH;

* IOHMMATh POJIb MAaTEMAaTUKH B pa3BUTUU Poccum.

B noeceonesnotl dcusnu u npu u3ydeHuu Opy2ux npeomemos:

* COOTHOCHUTbH a0CTPaKTHbIE T€OMETPUYECKHUE MOHATHUS U (DAKThl C peabHBIMH KU3HEHHBIMU OObEKTaMH U
CUTYalUsSMU;

* HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTYp JUIsl pellIeHHs 3a/1a4 IPAKTUYECKOT O
COJIEp/KaHUs;

* COOTHOCHUTD ILIOIIA N TIOBEPXHOCTEH TeJl OJMHAKOBOM (DOPMBI U pa3IMUHOIO Pa3Mepa;

* OLICHUBATh (POPMY MPaBUILHOTO MHOTOTPAHHUKA MOCJIE CIIUJIOB, CPE30B U T. II. (ONPENeNATh KOJIUYECTBO
BEpLINH,

pEéOep U rpaHeil MOy4eHHBIX MHOTOI'PAaHHUKOB).

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUYHUThHCS:

* IPUMEHSTD U PEIICHUs 3a7ad reoMeTpuueckue (HakThl, €CIM YCIOBHS PUMEHEHHUS 3aJaHbl B SBHOM
hopme;

* pemiarth 3aJ1a4y Ha HaX0XK/IEHUE T€OMETPUUYECKUX BEJTMUMH 10 00pa3liaM WK aJropUTMaM;

* 7ie7IaTh IIOCKKE (BBIHOCHBIE) YEPTEKH U3 PUCYHKOB 0OBEMHBIX (DUTYp, B TOM YHCIIE PUCOBATh BUJ CBEPXY,
cOOKY,

CTPOUTH CEUEHHSI MHOTOTPAaHHHUKOB;

* W3BJEKaTh, HMHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(POPMAIUI0 O TEOMETPHUYECKUX (HUTYypax,
IPEJCTAaBICHHYIO

Ha YepTekax;

* IPUMEHATh FreOMeTpUUecKre (haKThl IS peIieH s 3a7a4, B TOM YHCIIe IPEANOJIAaraolX HeCKOJIbKO LIaroB
pelieHus;

* OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

* popmynMpoBaTH CBOWCTBA U IPU3HAKU QUTYD;

* IOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHMUS;

* 33/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/MHAT;

* BIAQJETh CTAaHAAPTHOM KiIaccuuKanveld MPOCTPAHCTBEHHbIX (GUryp (MUpaMuIbl, MPU3MBL,
napasuleJenunesibl);

* IICTI0JIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp IS peLIeHUs 3a/1au MPAKTHUECKOro Xapakrepa M 3aaa4y
U3 Ipyrux obnacreil 3HaHUM;

* pemaTh MpOoCTeHIINe 3aJauu BBEIEHUEM BEKTOPHOT0 Oa3uca.

Coneprxanue Kypca

IToBTOpEHME

Pemenue 3amau ¢ npuMeHEHNEM CBOMCTB (PUIyp Ha IJIOCKOCTHU. 3aJauu Ha JOKA3aTeJIbCTBO U MTOCTPOCHUE
KOHTpIpUMeEpoB. Vcnonp3oBanue B 3ajavax MPOCTEHIIMX JIOTMUECKHMX MpaBui. PemeHue 3amad ¢
UCIIOJIb30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUH B NMPSMOYTOJbHBIX TPEYrojbHUKAX, (aKTOB,
CBSI3aHHBIX C YETBIPEXYroJbHUKaMHU. Pemenue

3aa4 C HCIOJIb30BaHHEM (DaKTOB, CBS3aHHBIX C OKPYKHOCTSMH. PerieHue 3aady Ha U3MepeHUs Ha
IUIOCKOCTH, BBIYMCIIEHUE JIUIMH U IUIoLaiel. Perenne 3a1a4d ¢ MCIOIb30BaHUEM METO/1a KOOPAUHAT.

Harnsgnas crepeomerpus.

[TapaenbHOCTB M NEPIIEHIUKYJISIPHOCTh B IPOCTPAHCTBE.

Ourypsl 1 ux U300pakeHus (MPSAMOYTOJIBHBIN MapaieNnenumnes], Kyo, mupamMua, Npu3Ma, KOHyC, IUITUHP,
ctepa).

OcHOBHBIE MTOHSTHUS CTEPEOMETPUHN U UX CBOMCcTBa. CeueHus Kyda u TeTpadapa. Touka, mpsiMasi ¥ II0CKOCTh
B IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUHM M CIEACTBUSA W3 HHUX. B3auMMHOE pacnoyIoKEHUE NPSIMBIX U
TUTIOCKOCTEH B MPOCTPAHCTBE.

[TapayenbHOCT IPSIMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE.
N300pakeHne mpoCcTeHINX NPOCTPAHCTBEHHBIX (QUTYp HA INIOCKOCTH.
Paccrosiaus Mexny gurypamu B mpocTpaHcTBe. YTIIbI B IPOCTpaHCTBE. [lepneH MKy IsIpHOCTD IPSMBIX U



ockocteil. [Ipoekuus purypsl Ha miaockocTsb. [Ipu3HaKK MEPHeHIUKYIIPHOCTH MPSIMBIX U TUIOCKOCTEH B
npocTpaHcTBe. TeopeMa 0 TpEX MepHeHAUKYIIApaXx.

MHororpaHHuku

[Tapamnenenunen. CBolicTBa MpsIMOYTOJIbHOTO mMapauienenumnena. Teopema Iludaropa B mpocTpaHCTBeE.
[Ipusma n

nupamuja. [IpaBuibHas nupamuaa U npaBuwibHas npusMma. [Ipsmas nupamuga. DIEMEHTHl MPU3MBI U
MUPaMUJIBL.

[Tpocreiimye koOMOMHAITTHA MHOTOTPAHHUKOB U TEJ BpallleHUs. BbIuncieHue 31eMeHTOB IPOCTPAHCTBEHHBIX
duryp

(p€6pa, muaroHaiu, yribl).

Tena BpameHus

Hunuaap, konyc, chepa u map. OCHOBHBIE CBOMCTBA NPSIMOTO KPYTOBOTO LUJIMHJIPA, MPSIMOTO KPYrOBOTO
KoHyca. M300paxkeHue Ten BpalleHHs Ha TuiockocTd. IIpencraBieHue o0 yce4€HHOM KOHYCE, CEUEHMSIX
KOHYca (MapasuieIbHbIX OCHOBAHUIO U MPOXOIAIIUX Y€PE3 BEPUINHY), CEUCHUAX IIMIMHIPA (TapauiesIbHO U
NEPIEeHIUKYISIPHO OCH), CEUCHHUSAX Ilapa.

Pa3BépTka nmummHApa 1 KOHyca.

O6wemsl Ten. [Tnomans cdeps

[Tonsarue 06 06véme. OOBEM nUpaMuIbl U KOHYCA, MPU3MBbI U LWIMHApPA. O0bEM 1m1apa.

[TomoGHsIe Tena B mpocTpancTBe. COOTHOLICHUS MEXTY TUIOIIAASIMU TIOBEPXHOCTEH M 00bEMaMu 1O T00OHBIX
tes1. Inomanb noBepXHOCTH NMPaBUIIbHONW MUPaMU/IbI U MPsIMOM Ipu3Msl. [110111a16 TOBEPXHOCTH NPSMOTO
KpYyroBOTro LUJINHAPA,

IPSIMOr0 KPYyroBOI'0 KOHYyCa U IL1apa.

KoopauHaTs! 1 BEKTOPBI B IPOCTPAHCTBE

JIBMKEHUs B IPOCTPAHCTBE: NapAJLJIEbHBIN IIEPEHOC, LIEHTPaJIbHasl CHMMETPHUsS, CHMMETPUS OTHOCUTEIIBEHO
IIJIOCKOCTH,

noBopoT. CBolicTBa ABMKeHUH. [I[puMeHeHne IBUKEHUH pU pelIeHnH 3a1a4.

BexTops! n koopanHaTel B ipocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO, YTOJI MEXIY
BEKTOpa-

mu. KommHeapHele M KOMIUIaHapHbIE BeKTOpbl. CKalspHOE NpPOU3BENEHUE BEKTOpOB. Teopema o
Pa3I0KEHUHU BEKTOPA

10 TpEM HEKOMIUIaHApHBIM BeKTOopaM. CKaJspHOE NPOU3BEACHUE BEKTOPOB B KoopauHarax. [Ipumenenne
BEKTOPOB IIPH

peLIeHNH 33/7a4 Ha HAXOXKJICHHME PAcCTOSHHM, JUIMH, Miomaaeil u oObEMOB. YpaBHEHHE IUIOCKOCTH B
IPOCTpaHCTBE. YpaBHeHUE cdepbl B mpocTpaHcTBe. Dopmyna A BBIUHUCICHHUS MEXIYy TOYKaMH B
IIPOCTPAHCTBE.

10 kaacc

Ne Has3zeanue pazoena Konuuecmeo uacos
n/n
1 | BBeneHue B cTepeoMeTpuio 9
2 ITapajueIbHOCTH B IPOCTPAHCTBE. 15
3 | lleprnieHauKynsspHOCTH B IPOCTPAHCTBE. 27
4 | MHOrOrpaHHUKH 15
5 O0600611eHre U crucTeMaTU3allvs 3HAaHUN yJaluxcsl. 2

NTOI'O 68

O gHeceHHbIX UIMEHEHUAX 6 PADOUYIO NPOPAMMY:

B aBTopckoif mporpamMme Ha u3yueHue reomeTpuu B 10 kximacce orBoautcs 70 wyacoB, B paboueit
nporpaMMe COKpalleHO KOJMYeCTBO HacoB 10 68 (cokpameHo 2 wyaca B riaBe «lloBropeHue u
cuctemaru3anus yueOHoro marepuana 10 kimaccay).



11 kaace

No Ha3zeanue paszoena Koauuecmeo uacoes
n/n
1 | KoopauHathl 1 BEKTOPHI B TPOCTPAHCTBE 16
2 | Tena BparieHusl. 29
3 | O6beM Ten u mIomaab chepsl. 17
5 | [loBropeHue u cucremaTu3sanus yueOHoro marepuana 11 6
KJjlacca
NTOI'O 68

O gHeceHHbIX UBMEHEHUAX 6 PADOUYIO NPOPAMMY:
B aBropckoii mporpamMe Ha u3yudeHue reomerpun B 11 xmacce orBoautcs 70 wyacoB, B paboueit

porpamMMe COKpAaIIeHO KOJMYeCTBO YacoB 10 68 (cokpameHo 2 yaca B riaBe «lloBropenue u
cucremarusanus yueOHoro marepuana 11 kmaccay).
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