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I[lnanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 Kypca

M3y4yeHne MaTeMaTUKHU 110 TaHHOM MporpamMme Croco0CTBYeT (POPMHUPOBAHHIO Y yUAIITUXCS
JMYHOCTHBIX, METANPEIMETHBIX, IIPEIAMETHBIX PE3YJIbTATOB 00YyUCHHU S, COOTBETCTBYIOIINX
TpeboBaHUsAM (eaepaTbHOro rocyIapcTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00IIIEro
oOpa3oBaHwUs.

JInyHOCTHBIE PE3YJIBTATHI:

1) yMeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOW M MHMCbMEHHOW peuw,
IIOHUMATh CMBICI MOCTaBJICHHOW 3aJauyM, BBICTPAMBATh APTYMEHTALUIO, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI;

2) KpUTUYHOCTh ~ MBINUICHHS, YMCHHE  pAClO3HABAaTh  JIOTHYSCKH  HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

3) mpeacraBieHrHe 0 MaTeMaTHYECKOW Hayke Kak cdepe YenoBeYecKOd esiTebHOCTH, 00
JTamnax €e pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHUS LIUBUIIU3AIUY;

4) KpeaTUBHOCTh MBIILJICHUS, WHHUIMATHBA, HAXOIYUBOCTh, AKTUBHOCTH IIPU PELICHUH
MaTeMaTUYeCKUX 3a/1a4;

5) yMeHHe KOHTPOIUPOBATh MPOLECC U Pe3yNbTaT yueOHONH MaTeMaTHUECKOM JISSITEIbHOCTH;

6) CroCOOHOCTh K SMOIMOHAIBLHOMY BOCIPHSTHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
pelIeHu, pacCyKICHHI;

7) BOCHMTaHUE POCCHUUCKOW TPaXKTAHCKON HIIEHTUYHOCTH: MATPUOTH3MA, YBAKECHUS K
OTteyecTBy, 0OCO3HAHHUSI BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;

8) OTBETCTBEHHOE OTHOIICHHE K YUYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K O0YYEHHIO U [T03HAHUIO;

9) oco3HaHHBI BBHIOOP W TOCTPOCHUE JajbHEHIIed WHAMBUAYAIbHONH TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpPE Mpodeccuii M MpodheCCHOHATBHBIX MPEIMOYTEHUHN C
yu4€TOM yCTONYMBBIX [O3HABATEIbHBIX HWHTEPECOB, a TakkKe Ha OCHOBE (OPMHUPOBAHUS
YBaXUTEIHLHOTO OTHOIIEHUS K TPYAY, Pa3BUTHUE ONBITA YYACTHS B COLIMAIIBHO 3HAYUMOM TPY/IE;

10) ymeHHMEe KOHTPOJHpPOBATh TMPOLECC M pe3ylbTaT Y4eOHONH M MaTeMaTH4ecKOi
e TeTbHOCTH;

11) KpUTUYHOCTH MBIIUICHUS, WHUIMATHBA, HAXOJYMBOCTh, AKTUBHOCTb MpPH pEIICHUU
T€OMETPUYECKUX 3a/1a4;

MertanpeamMeTHbIe pe3yIbTaThl:

1) nepBOHAYaNbHBIC TIPEACTABICHUS 00 HIEIX M O METOJaX MaTeMaTHKH Kak 00
YHHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOJEINPOBAHHUS SBJICHUIN U IPOLIECCOB;

2) yMEHUE BUJICTh MAaTEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CHTYal[MH B IPYTUX
JUCLUIUINHAX, B OKPYXKAIOIIEH KU3HU;

3) yMeHHe HaXOUTh B PA3IMYHBIX HCTOYHHKAX HHPOPMAIIHIO, HEOOXOAUMYIO IS PeICHHS
MaTeMaTHYeCKUX MpoOsieM, W NPEACTaBIsATh €€ B TMOHATHON (opme; MpUHUMATh pELIEHHE B
YCJIOBHSAX HEMOJIHON U N30BITOYHON, TOUHOW U BEPOATHOCTHOW MH(POpPMALINY;

4) yMeHUE TIOHMMaTh M HMCIOJb30BaTh MaTeMaTHYECKHE CPEACTBA HAIAAHOCTH (Tpadukw,
JMarpaMMbl, TaOJIUIbI, CXEMBI U JIp.) JUIS WIUTIOCTPALMH, HHTEPIPETAllnH, apryMEHTAIUH;

5) yMeHUe BbIIBUTaTh THIIOTE3bI IPU PEIICHUN YI€OHBIX 3a/1a4 ¥ MOHUMATh HEOOXO0IUMOCTh
UX NIPOBEPKH;

6) yMeHHEe MPUMEHATh HHIYKTHBHBIE W JCAYKTHBHBIC CIIOCOOBI pacCyXJICHH, BHICThH
pa3IMyYHbIE CTPATETUH PELICHMS 3a/1a4;

7) MOHUMAHUE CYN[HOCTH aJrOPUTMHUYECKUX TPEINUCAHUA M yMEHHE JCHCTBOBaTh B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM;

8) yMeHHe caMOCTOSITEIIFHO CTaBUTh 1IEJIH, BEIOMPATh U CO3/1aBaTh aJrOPUTMBI JJIsl PELICHHS
yueOHBIX MaTEeMaTHYECKUX MPOoOIIeM;

9) yMeHHe MIaHUPOBATh U OCYLECTBIATh AEATEIBHOCTD, HAIPABJIEHHYIO Ha PELICHHE 3a1a4
HCCIIEI0BATENBCKOIO XapaKkTepa,

10) yMmeHue CcaMOCTOATENbHO ONpEAETATh LEIU CBOEro OOydeHus, CTaBUTb U



dbopmynupoBath Ui ce0sl HOBBIE 3a7jaul B yu€0e, pa3BUBaTh MOTHBBI U MHTEPECHl CBOCH MO3HABa-
TEIILHOM NEeATEeIILHOCTH,

11) ymeHue cOOTHOCUTBH CBOU AECHCTBHS C IUIAHMPYEMBIMHU pE3yJbTaTaMM, OCYIIECTBISATH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpoLEcce AOCTHKEHHs pe3yibTaTa, OINpeNeNsTh CIOCO0bI
JCWCTBUI B paMKax NPENIOKEHHBIX YCIOBHH U TpeOOBaHUI, KOPPEKTHPOBATh CBOM JICHCTBHS B
COOTBETCTBUM C U3MEHAIOIIEHCS CUTYyallueH;

12) ymeHue ompenensTh IMOHSATHS, CO3/1aBaTh OOOOIICHUS, YCTaHABJIMBATH AHAIOTHH,
KJ1accu(UIUpPOBaTh, CAMOCTOSITENIbHO BEIOMPATH OCHOBAHUS M KPUTEPUH Ul KiIaccu(pUKaLUy;

13) ycranaBnMBaThb INPUYMHHO-CICJCTBEHHBIC CBSI3M, IPOBOJAUTH  JIOKA3aTEIbHOE
paccyxIeHue, yMO3aK/ItoueHue (MHIYKTUBHOE, AeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBO/IBI,

14) yMeHue WIIIOCTpUPOBATh H3y4YCHHbIE IOHSATHS W CBOICTBa (UTryp, OIpOBEpraTh
HEBEPHBIC YTBEPKICHUS;

15) KOMIETEeHTHOCTh B OOJIACTH HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

16) mnepBoHayYaNbHBIC TPEACTABICHUS 00 HAESIX W O METoJaX TEeOMETPUU Kak o0
YHHUBEPCAIBHOM S3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJECINPOBAHMUS SBJICHUHN U IIPOLIECCOB;

17) ymeHune BUJIETh TEOMETPUUECKYIO 3a/1a4y B KOHTEKCTE IPOOIEMHON CUTYalluu B IPYrUX
JUCLMILIMHAX, B OKPYKAIOIIEH KU3HU;

18) ymeHue HaxXoAWTh B pa3jIMYHbIX HCTOYHMKAX HH(OpPMAIMIO, HEOOXOAUMYIO s
peleHHsl MaTeMaTUYeCKUX MPo0JieM, U MPEICTaBIATh €€ B OHATHOW (popMe, MPUHUMATh peleHHe
B YCJIOBHUSX HEMOJIHON MM M30BITOYHOM, TOYHOM WM BEPOSTHOCTHON HH(OpMAIHH;

19) ymeHue noHuMaTh M UCIOJIb30BATh MAaTEMATUUYECKHUE CPEICTBA HAJIAAHOCTH (YEPTEXH,
TaOIUIIBI, CXEMBI | JIp.) VIS WILTFOCTPAIMY, HHTEPIIPETAIINH, apTyMEHTALINH;

20) ymeHue BbIIBUraTh TMIOTE3bl IIPU PEIICHUH 33Jauyd U MOHHUMaThb HEOOXOAUMOCTh HUX
IIPOBEPKH;

[IpeameTHbIE pe3ynbTaTHI:

1) oBnageHue 0a30BBIM MOHATUHHBIM aNIapaTOM IO OCHOBHBIM pa3fiellaM COJEpPKaHUs;
IpeJCTaBIeHHE 00 OCHOBHBIX M3y4aeMBbIX MOHATUAX (YUCIIO, TeoMeTpudeckas Gurypa, ypaBHeHuUE,
(GyHKIMS, BEPOSTHOCTh) KaK BaXKHEMIIMX MAaTEMaTHYECKUX MOJIENSX, MO3BOJSIOUIMX OMHUCHIBATh U
U3Yy4aTh peasIbHbIE TPOLIECCHI U SBJICHMUS;

2) ymeHwe paboTath C€ MaTEeMaTHYECKUM TEKCTOM (aHAIW3UPOBATh, W3BJIEKATh
HE00X0AUMYI0 MH(OpPMAINIO), TOUHO U IPaMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHON M MMCbMEHHOMN
peur ¢ MPUMEHEHUEM MaTeMaTH4YeCKONW TEePMUHOJIOTMM M CHUMBOJIMKH, MCIIOJIb30BaTh pa3iMyHbIE
A3BIKM MaTE€MaTHKH, MPOBOJUTH KiacCH(UKALUHU, JOruyeckrue OOOCHOBAaHHMSA, J10Ka3aTeNbCTBA
MaTeMaTHUYECKUX YTBEPKJIECHUM;

3) pa3BuTHE TPEACTaBICHUH O 4YHCIE M YHUCIOBBIX CHUCTEMax OT HAaTypalbHbIX [0
NEHCTBUTENBHBIX YHCEN; OBJaJeHWE HaBbIKAMH YCTHBIX, MHUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

4) oBnaJeHUE CHUMBOJIBHBIM S3BIKOM aireOpbl, MPUEMaMH BBIIIOJHEHUS TOXKIAECTBEHHBIX
npeoOpa3oBaHUi  pallMOHAIBHBIX BBIPAKEHUH, pEIIeHUs YpaBHEHWI, CHCTEM ypaBHEHHUH,
HEpAaBEHCTB M CHCTEM HEPABEHCTB; YMEHHUE HCIOJb30BaTh WJCK KOOPAWHAT Ha IUIOCKOCTH JJIst
MHTEpOpETallud ypaBHEHUH, HEPABEHCTB, CHCTEM; YMEHHE IPHUMEHATh airedpandeckue
npeoOpa3oBaHus, anmnapaT YpaBHEHUI W HEPABEHCTB JJIS PELICHUS 3a/1a4 U3 Pa3IMYHbIX Pa3zesioB
Kypca;

5) oBnageHue cucTeMoil (QYHKIMOHAJIBHBIX TOHATUH, (QYHKIHOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH; YMEHHE UCIOIBb30BaTh (PYHKIIMOHAIBHO-Tpaduyeckre mpeaACcTaBIeHUs Ul OMUCAHUS
Y QHAJIN3a PEANbHBIX 3aBUCUMOCTEM;

6) OoBJIaZICHHE OCHOBHBIMU CIIOCOOAMU MPEJICTABICHUS M aHAJIM3a CTATUCTHYECKUX JIaHHBIX;
HaJIM4ue MPEICTaBICHUN O CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAJIBHOM MHUPE M O Pa3IMYHBIX
croco0ax UX U3y4eHHsI, O BEPOSATHOCTHBIX MOJIEIIAX;

7) OBIaiCHUE TE€OMETPUYECKUM S3BIKOM, YMEHHME HCIIOJb30BaTh €ro JUisl ONUCaHMSA
IIPEIMETOB  OKPY)KAIOIIEr0o  MHpa;  pa3BUTUE  IPOCTPAHCTBEHHBIX  INPEACTABICHUNH U
N300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB FEOMETPUYECKUX TOCTPOEHHUIA;



8) yCBOGHHME CHCTEeMAaTHUYECKHUX 3HAHUH O MIIOCKUX (UTypax M MX CBOMCTBax, a TaKkKe Ha
HarjsiIHOM ypOBHE — O TNPOCTEHIIMX IPOCTPAHCTBEHHBIX TeJax, YMEHHE INPUMEHATh
CHCTEMaTUYEeCKHE 3HAHUS O HUX JJIsl pEIIEHHUS] TCOMETPUUECKUX U IPAKTUUYECKUX 3a/1a4;

9) ymeHue u3MepATh IJIUHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIb30BaTh (OPMYIIbI IS
HAXO0XXJICHHUS EPUMETPOB, TUIOIIAACH U 00bEMOB reOMETPHUECKUX (puryp;

10) ymeHue NpUMEHATh M3yYEHHbIE INOHATHUS, Pe3yJbTaTbl, METOJbI AJS PELIeHUs 3a/ad
NPAaKTUYECKOTO XapakTepa W 3aJad M3 CMEXHBIX JUCHUIUIMH C HCIOJb30BaHUEM IIPU
HE0O0XOUMOCTH CIIPAaBOYHBIX MaTEpHAIIOB, KaJIbKYJISATOPa, KOMIIBIOTEPA;

11) oco3nanue 3HaU€HUsI TEOMETPUN JIs1 TIOBCETHEBHOM J)KM3HU YEJIOBEKA;

12) npencraBieHue o reoMeTpun Kak cepe MaTeMaTHUECKON AEATeNbHOCTH, 00 3Tanax eé
pa3BUTHSL, O €€ 3HAUMMOCTH IS Pa3BUTHSI LIUBUIIN3ALINY;

13) pa3BuTHe yMeHHii paboTaTh C y4eOHBIM MATEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATh,
U3BIICKaTh HEOOXOMUMYI0 HH(OpMAIMIO), TOYHO M TPAMOTHO BBIpAXKATh CBOM MBICIH C
IPUMEHEHHEM MAaTeMaTHUYeCKOH TEPMHMHOJIIOTUM U CHMBOJIMKH, HPOBOAMTH KJIACCU(PUKALMH,
JIOTUYECKHE 000CHOBAHUS;

14) BnageHue 0a30BbIM MMOHATHHHBIM aNapaToM [0 OCHOBHBIM pa3JieliaM CO/ICPKAHHS,

15) cucremaTnueckue 3HaHUsI O GUTYpax U UX CBOMCTBAX;

16) mpakTUYeCKH 3HaYMMbIE F€OMETPUYECKUE YMEHHS U HaBBIKH, YMEHHUE MPUMEHATh UX K
PEIICHUIO TEOMETPUIECKUX U HETEOMETPUUYECKHX 3a/1a4, & HMEHHO:

n300pakaTh (UIypbl Ha IUIOCKOCTH;

UCTIOJIF30BaTh TE€OMETPUUYECCKHIA S3BIK JIJIS1 ONMCAHUS TPEAMETOB OKPY>KAIOIIETO MUPA;
U3MEPATh JJIMHBI OTPE3KOB, BEJIMUMHBI YIJIOB, BBIYUCIATH IJIOLIAIU QUTYD;
pacrio3HaBaTh U U300paxkaTh paBHbIC, CAMMETPHYHBIE U 1TO100HBIC (GUTYPHI;
BBINOJIHATH IOCTPOEHUS T€OMETPUUYECKUX (PUTYP ¢ HOMOIIBIO LIUPKYIIS U JIMHEHKY;
YUTATh M UCIIOIH30BATH MH(POPMAITUIO, IPEICTABICHHYIO Ha YepTekKaxX, CXeMax;
IPOBOJUTH IPAKTUYECKHE PACUETHI.

Apudmernka
I1o okOHYaHMM H3y4YEHUs Kypca yJaluiucs HayduTCs:

0COOEHHOCTH JECSITUYHON CUCTEMbI CUMCIICHHUS,;

HCIIOJIB30BATh MOHATHUSA, CBA3aHHBIE C IEJTMMOCTBIO HATYPAIBHBIX YHCEI;

BbIp@XaTh 4YHUCIAa B HKBUBAICHTHBIX (opMmax, BbIOMpass HauOojiee MOIXOASIIYI0 B
3aBUCHMOCTH OT KOHKPETHOM CUTYalllH;

CPaBHMBATh U yNOPSI0YUBATh PAllMOHAIbHBIC YHCIIA,;

BBIITOJIHATh BBIYMCIICHUS C PALMOHAIBHBIMU YHCIAMH, COYETasl YCTHbIE M MUCbMEHHBIE
IPUEMBI BBIUYMCIIEHUH, IPUMEHEHUE KAJIbKYJIATOPA;

HCIIONB30BaTh IOHATHS M YMEHHS, CBSI3aHHBIC C IPONOPLIUOHAIBHOCTBIO BEJIWYMH,
MPOLICHTAMH, B XOJ€ PEIICHHUS MATEMATHYECKUX 3a4ad U 3a7a4 U3 CMEKHBIX IPEIMETOB,
BBIIIOJIHSTH HECJIOKHBIE MPAKTUUECKUE PACUETHI,
aHAJTM3UpPOBaTh TIpadUKU 3aBUCUMOCTEH MEXIYy BEIMYMHAMHU (pacCTOSHUE, BpeMs;
TeMIeparypa u T.IL.).

VYyamumiics noJIy4uT BO3MOKHOCTD:

MTO3HAKOMUTBCS C MO3UIIMOHHBIMA CHCTEMaMH CYMCIIEHHSI C OCHOBAHUSMH, OTINYHBIMHU
ot 10;

YIIyOuTh M pa3BUTh MPEICTABICHUS O HATYPaJbHbIX YHCIaX U CBOMCTBAX AETUMOCTH;

HAY4YUTHCS HCIOIB30BaTh NPUEMBI, PALMOHATU3UPYIOUINE BBIYUCICHHS, MPHOOPECTH
HaBBIK KOHTPOJUPOBATh BBIUMCIIEHUS, BEIOUPAst MOIXOAMINI IS CUTYallMH CIOCco0.

Yucnosble 1 OyKBEHHBIE BbIpaKEHUS. Y paBHEHUS
[To oxoHYaHMU U3yYEeHUS Kypca YJalluics HayquTCs:
BBITOJIHATH ONEPAIMH C YUCIOBBIMU BBIPAKECHHUSIMU;
BBINOJIHATH MPeoOpazoBaHusi OyKBEHHBIX BBIPAKEHUH (pacKpbITHE CKOOOK, MpHUBEICHUE
MOOOHBIX CIIaraeMbiX);
pelaTh JMHENHHbIE YPaBHEHUS, pelllaTh TEKCTOBbIE 3a/1a4X aJIre0panyeckuM METOOM.

VYuyamuiicst moay4uT BO3MOKHOCTD:



Pa3BUTH MPEICTABICHHUS O OYKBEHHBIX BBIPAKEHHX U UX NMPE0Opa30BaHUSAX;
OBJAJETh CIEUHAIBHBIMU NPUEMAMHM PEIICHUS YPAaBHEHMM, IPUMEHATh amnmapar
YPaBHEHUH JUIsl pELIEHUS KaK TEKCTOBBIX TAK U MPAKTUYECKUX 3a7ay.

I'eomeTpuueckue Gpurypsl. M3mepeHne reoMeTpUIeCKUX BEININH
I1o okoHYaHUM U3yUYEHUS Kypca yJaluluics HAyYUTCs:

pacno3HaBaThb Ha 4epTrexkax, PUCYHKaX, MOJAEIAX M B OKPYXKAIOIIEM MHUpPE IUIOCKHE U
MPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYPBI U UX DJIEMEHTHI;

CTPOUTH YTJIbI, OIIPENEIIATh UX I'PALyCHYIO MEPY;
pacrmo3HaBaTh U U300pakaTb pa3BEPTKU KyOa, MPSAMOYTOJBHOTO Mapajeienuiesa,
IIPaBUJILHOM IIMPAMUJIBI, LIWIMHIPA U KOHYCA;

OIpeENATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (UTYpHl JUHEIHHBIE pa3Mepbl caMoii
¢burypsl u H2060poT;

BBIUUCIIATH 00BEM MPSAMOYTOIBHOTO MapajuleNienunea u Kyoa.
Yyamuiics noJry4uT BO3MOKHOCTb:

HAYYUTHCS BBIUUCISTh 00bEM MTPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (DUTYP, COCTABIEHHBIX
U3 NPAMOYTOJIBHBIX ITapaJUICICIIUIIEOB;

yriayOUTh M PA3BUTh MPEJICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (purypax;

Hay4YUThCSl MPUMEHSITh NOHATHE PAa3BEPTKHU ISl BBIIOJIHEHUS IPAKTUUECKUX PACUETOB.

DJeMEeHTBl CTaTUCTUKH, BepossTHOCTH. KoMOnHaTopHbIE 3a71auu
I1o okOHYaHMM H3y4YeHUs Kypca yJalluics HayduTCs:

UCMOJIb30BaTh MPOCTEHIIME CIIOCOObI NPEICTABICHUS M aHalIM3a CTATUCTUYECKHUX
JIAaHHBIX;

pelaTb KOMOMHATOPHBIE 3a/1a4X Ha HaX0XJIEHHE KOIUYecTBa 0ObEKTOB MJIM KOMOMHALIUH.

Yyamuics noJry4uT BO3MOKHOCTb:

nproOpecTd NepBOHAYAIBHBIA OMNBIT OpraHM3alUMU cOOpa JAaHHBIX NPU HPOBEIECHUU
ornpoca OOIIECTBEHHOI'O MHEHHS, OCYHIECTBIIATh MX AaHaju3, MPEACTaBIATh PE3yJbTaThl
orpoca B BHJIE TaOJIUIIbI, IUArpPaMMBbI;

HAy4YUTHCSI HEKOTOPHIM CIELIMATIBHBIM [IPHEMaM pelIeHNss KOMOMHATOPHBIX 3a/1a4.

Harnsanas reomerpus
BhInycKHUMK Hay4uuTCA:
pacro3HaBaTh HAa YepTEkKax, PUCYHKAX, MOJACISAX M B OKPYKAIOIIEM MHpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (DUTYDBI;
pacro3HaBaTb pPa3BEPTKH KyOa, TMPSAMOYTOJIBHOIO —Hapajjelienunena, MpaBUIbHOM
MIMPaMMJIbl, HUIMHIPA U KOHYCA;
CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapaJulesenuIesaa;
ONpeAeNATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (QUIyphl JTUHEHHBIE pa3Mepbl caMoil
¢burypsl 1 Ha060poT;
BBIUUCIIATH 00BEM MPSAMOYTOJIBHOTO Mapajuiesienumnesaa.
BrINyCKHHK ITOJIyYUT BO3MOXKHOCTD:
HAyYUTHCS BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T€OMETPUYECKUX UTYD,
COCTABJICHHBIX U3 MPSAMOYTOJIBHBIX MaPAJIJICIICIIUIIEIOB.

Hatypanbnbie uncna. Jlpodu. PanmonansHeie yncna
BrInycKHUK HAy4UTCS:
MIOHUMATh OCOOCHHOCTH JECATHYHON CHCTEMBI CUMCIICHUS;
OTIepUPOBATH MOHITUSIMH, CBS3aHHBIMU C JIETUMOCTBIO HATYPATbHBIX YHCET;
BBIpOKATh YHCIAa B OJKBHBAICHTHBIX (opmax, BbeIOMpass HauOoyiee MOIXOJANIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIlHH;
CPaBHMBATh U YIOPSA0YMBATH PALlMOHAILHBIC YHCIIA;
BBITIOJTHATH BBIYMCIICHUSI C PAIlMOHATBHBIMUA YHCIAMH, COYETasi YCTHBIC U MUCHMECHHBIC
NpUEMBI BBIYUCIICHUN, IPUMEHEHUE KAIbKYJIATOpPa;



HCIIOJIB30BATh IIOHATUSA U YMGHI/ISI, CBJA3aHHBIC C HpOHOpHI/IOHa)IBHOCTBIO BCJINYHH,
IpoHCHTaAMH, B XOA€C PEIICHHMA MAaTEMAaTHYCCKHUX 3aJad MW 3aaad4 N3 CMCEXKHBIX IIPEAMETOB,
BBIITOJIHATH HECJIOKHBIC HpaKTI/IlIGCKI/Ie paC‘-IéTLI.

BBIHYCKHI/IK IMOJYYHUT BO3MOXKHOCTD:
IIO3HAKOMUTHCA C TO3UITMOHHBIMHU CUCTEMaMU CUHUCICHHUA C OCHOBAHUAIMU, OTIIMYHBIMU OT
10;
yI‘JIy6I/ITL nu pa3BI/ITL Hpe,Z[CTaBHeHI/DI (0] HaTypaJIBHbIX quciiax u CBOfICTBaX JACIIUMOCTH,
HAaY4YHUTbCA MCIIOJIb30BATDH HpI/IéMBI, paluOHAIU3IUPYIOIIHUE BBIYHUCIICHUA, HpI/IO6peCTI/I
MPUBBIYKY KOHTPOJIIMPOBATH BHIYUCIICHUS, BBIOMPAs! MOAXOSAIIUHN ISl CUTYallMH CIOCo0.

JlelicTBUTENBHBIC YMCIIA
BbInycKHUK Hay4YHUTCA:
UCIOJIb30BaTh HAYaJIbHBIC IPECTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YUCEIT;
OIIepUPOBATH MOHATHEM KBaJIPATHOTO KOPHS, IPUMEHSATDH €r0 B BHIUMCICHUSIX.
BBITTyCKHUK TTOJTyYUT BO3MOKHOCTD:
pa3BUTh NPEJCTABICHHE O YHCIE M YHCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JNCHUCTBUTENBHBIX YHCEN; O POJIM BRIYHCIICHUH B MPAKTUKE,
pa3BUTh M YIAyOUTh 3HAHUS O JIECATUYHON 3aluCH JCMCTBUTEIBHBIX YHUCEI
(mepuoauYecKre U HEeMepHUoIUIECKHUe IPoOu).

W3mepenus, npubInKeH!sl, OLICHKU
BbINyCcKHUK Hay4YHUTCSA:

UCIOJIb30BaTh B XOJI€ PELICHMs 3a/ad AJIEMEHTapHbIe NPEICTABICHUS, CBSI3aHHBIE C

MpUOIHKEHHBIMU 3HAYEHUSMU BETTUYHH.
BbInycKHUK OJTyYUT BO3MOKHOCTD:

MOHSTh, YTO YUCIIOBbIE JaHHbBIE, KOTOPbIE UCIOIB3YIOTCS TS XapaKTePUCTUKU OOBEKTOB
OKPY)KAIOILIETO MHUpA, SBJISIOTCA MPEUMYIIECTBEHHO MNPUOMMKEHHBIMM, 4YTO 1O 3alUCH
NpUONMKEHHBIX 3HAYEHUH, COAEp)KalMXCs B WH(GOPMAIMOHHBIX MCTOYHHKAX, MOXKHO CYIUTh O
MOTPEIIHOCTH MPUOIMKEHNS;

HOHATh, YTO TMOTPEIIHOCTh pe3yJbTaTa BBIYMCICHUH JIOJDKHA OBITH COM3MEpPHMa C
MOTPEIIHOCTHI0 UCXO/AHBIX JaHHbBIX.

Anrebpanueckue BhIpaXKeHUs
BolnyckHUK HAayuuTCS:

ONEpPUPOBATH TMOHITUSAMHU «TOXKIECTBO», «TOXJIECTBEHHOE MpeoOpa3oBaHue», pelaTh
3aJlauM, cosieprkalie OyKBeHHbIE JaHHbIE; pad0TaTh ¢ GopMyIaMu;

BBINOJIHATH MPe00pa30BaHMsl BEIPAXKEHUH, COJIEpKAIUX CTENEHHU C LIEIbIMH ITOKa3aTeIIMU
U KBaJIpaTHbIE KOPHU;

BBINOJIHATh TOXJIECTBEHHbIE MPeoOpa30BaHUs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MpaBWJI AEHCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckuMu Jpo0simMu;

BBITIOJHATH Pa3/I0KEHNE MHOTOUWIEHOB HA MHOXKHUTEIIH.

BbINyCKHHUK MOTYyYUT BO3MOXHOCTh HAyUUTHCS:

BBHITIONTHATH MHOTOIIATOBBIE TMPEOO0pa30BaHUs PAIMOHATBHBIX BBIPAKEHUN, MPUMEHSS
HIMPOKUN HAbOp CrIocOO0B U MPUEMOB;

IPUMEHATh TOXKJECTBEHHBbIE IPEOOpazoBaHMsl Uil pELIeHHUs 3ajad M3 PazIHUHBIX
pasnenoB Kypca (HarpuMep, Il HaXO0KIeHUS HanOOJIbIIIeT0/HAUMEHBIIIETO 3HAYCHHS BBIPAXKEHUS).

YpaBHeHus
BrinyckHuk Haydurcs:

peiaTb OCHOBHBIC BUABI pPAllMOHAJIbHBIX ypaBHeHI/II\/'I C OJIHOI>'I nepeMeHHoﬁ, CHUCTEMBI IBYX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU;

MMOHUMATh YpaBHEHUE KaK BaKHEHIIIYI0O MaTEMaTHYECKYIO0 MOJIENb JIJIsl ONUCAHUS U
M3yUYeHHs pa3HOOOPa3HBIX peabHBIX CUTYAIIHMi, PEIIaTh TEKCTOBBIC 33/1a4H aIredpandecKum
METOJIOM;

NPUMEHSATH rpadudyeckrue MpeACTaBICHUs IS UCCIeI0OBaHUs YPaBHEHUH, UCCIIEJOBAHUS
pElIeHNs CUCTEM YPaBHEHHH C ABYMS IEPEMEHHBIMHU.



BrITyCKHUK TTOTYYUT BO3MOKHOCTD:

OBJIQJICTh CIICIIUALHBIMU MPUEMAMH PEIICHUS] YPABHEHUH M CUCTEM ypaBHCHUH;
YBEPEHHO MPUMEHSTH anmapaTr ypaBHEHUH IS pelIeHHs pa3HOOOPa3HBIX 3a7a4 U3 MAaTEMATHKH,
CMEXHBIX MPEIMETOB, IIPAKTHKH;

MPUMEHSITh rpaduuecKue IpeCTaBICHUS ISl UCCIICIOBAHUS YPaBHEHUH, CHCTEM
ypaBHEHUH, COIepKAIINX OYKBEHHBIC KOA(DPHUITUEHTHI.

HepaBencrtpa
BrinmyckHuk Haydures:
[IOHMMATh W IPUMEHATh TEPMHUHOJOTMI0O M CHUMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEPaBEHCTBA, CBOKMCTBA YNCIIOBBIX HEPABEHCTB;
pelars JUHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOW M MX CUCTEMBI; peIlaTh
KBaJ[paTHbIC HEPABEHCTBA C OTMIOPOI Ha TpauecKue MpeICTaBICHUS;
IIPUMEHSTH allllapaT HEPABEHCTB Ul PEIICHUS 3a/1a4 U3 Pa3InYHbIX Pa3[esioB Kypca.
BbInycKHUK IOJTy4UT BO3MOKHOCTh HayUUThCS:
pa3sHOOOpa3HbIM NpUEMaM J10Ka3aTesIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH ammapar
HEPaBEHCTB ISl pEIIeHUS pPa3sHOOOpa3HBIX MaTeMaTHYeCKMX 3aJad W 3aJa4 M3 CMEXKHBIX
IIPEIMETOB, IPAKTUKH;
NPUMEHATh TpapuuecKue NPEACTABICHUS [UIS HCCICJOBAHUS HEPABEHCTB, CHCTEM
HEpPaBEHCTB, CoJepXkKaluX OyKBeHHbIe KO3()PULIUEHTHI.

OcHoBHbIE TOHATHA. YUCTOBBIE PYHKIINH
Brinmyckauk Hayaurcs:

MOHUMATh U MCIIOJIb30BaTh (PYHKIIMOHATbHBIC MTOHATHS U S3bIK (TEPMUHBI, CAMBOJIHYECKHE
0003HauCHHUS ),

CTPOUTH TpaUKU 3IEMEHTAPHBIX (PYHKIIMIA; UCCIIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKIIHIA
Ha OCHOBE M3YYCHHS TOBEJACHUS UX rpauKOB;

MOHUMAThH (DYHKIIMIO KaK BXKHEHUIITYI0 MATEMAaTUYECKYIO MOJIENb JIIsl OMTMCAHUS TIPOIIECCOB
U SBICHUM OKPYXKAIOIIETO MHpa, MNPUMEHITh (YHKIHUOHAIBHBIM S3bIK JJIsi OMHCAHUS U
HCCIIETOBAHMS 3aBUCUMOCTEN MEXTY PU3NIECKUMH BETUIHMHAMH.

BrInmycKHHUK MOTYYUT BO3MOKHOCTh HAYYHTHCS:

MPOBOANTH MCCIEIOBAHUS, CBA3aHHBIE C U3YUYEHHEM CBOMCTB ()YHKIUI, B TOM YHUCIE C
WCIIOIb30BaHUEM KOMITBIOTEpA; HAa OCHOBE TpaUKOB H3YyUYEHHBIX (YHKIHMA CTPOHUTH OoJee
CIIOHBIE TpaduKu (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

WCIIOJIb30BaTh (DYHKIIMOHAJIbHBIE TPEACTABICHUS W CBOMCTBA (YHKIUWA ISl PEIICHUS
MaTeMaTUYeCKUX 3a/1a4 U3 pa3JIMYHbIX pa3JeioB Kypca.

YucnoBbie OCTIEI0BATENHHOCTH
BBIITyCKHHUK Hay4duTCSA:

MOHUMATh W UCIOIB30BaTh S3BIK TMOCIEAOBATEIHHOCTEH (TEPMHUHBI, CHMBOJIUYECKHE
0003HaueHNUS );

MPUMEHSTHh (DOPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKONH U TeOMETPUIECKON MPOTpecCHei, u
anmapat, cOpMHUPOBAHHBIN MpPHU H3YyYEHUH APYTHX pa3fesioB Kypca, K PElIeHUI0 337ad, B TOM
YHCIie C KOHTEKCTOM U3 PeaTbHOM KU3HHU.

BI)IHYCKHI/IK MOJIYYHUT BO3BMOKHOCTb HAYYUTHCS:

pemiaTe KOMOMHUPOBAHHBIC 33/1a4M C TIPUMEHEHUEM (GOPMYII N-TO WIEHA U CyMMBI TIEPBBIX
N 4WIEHOB apu(PMeTHYecKOil M TEeOMETPUYECKOM Mporpeccuu, MPUMEHsSs MPU 3TOM ammnapar
ypaBHEHUI U HEPABEHCTB;

MOHUMATh APUPMETHUUECKYIO M T€OMETPUUECKYIO MPOTPECCUI0 KaK (PYHKIIUU HATYPaJIbHOTO
apryMeHTa; CBSA3BIBATH apU(METHUECKYIO MTPOTPECCHI0 C TMHEHHBIM POCTOM, TEOMETPUUECKYIO — C
AKCTIOHEHIIHATIBHBIM POCTOM.

OmnmncarenbHas CTaTUCTHKA
BbIHyCKHI/IK HAay4YHUTCd HCIOJIb30BATh HpOCTGﬁH.IHC CIIOCOOBI NpCACTaBJICHHUA W aHalin3a
CTaTUCTHYCCKHUX NJaHHBIX.



BhBIMYCKHUK TOIYYUT BO3MOXKHOCTH NPHOOPECTH MEPBOHAYAIBHBIM OINBIT OpraHU3aLUU
cOopa JaHHBIX MNpPU MPOBEAECHHUU OMpPOca OOIIECTBEHHOTO MHEHHS, OCYIIECTBISATH HMX aHaJM3,
IIPEJICTABIIATh PE3YJIbTaThl OIIPOCa B BUJIE TAOJIUIIbI, TUArpaMMBbl.

CrnyyaiiHble COOBITHS U BEPOSTHOCTD

BhBITyCKHUK HAy4YWTCS HAXOIUTh OTHOCUTENBHYIO YacTOTY M BEPOSTHOCTH CIy4ailHOTO
COOBITHS.

BBIyCKHUK ~ MONXYYHT BO3MOXKHOCTH TPUOOPECTH OMBIT TPOBEACHHS  CIIyY9alHBIX
9KCIIEPUMEHTOB, B TOM YHCJI€ C MOMOIIbIO KOMITBIOTEPHOTO MOJICIMPOBAHUS, HHTEPIPETAIIUN UX
PE3yIIbTaTOB.

KomOunaropuka
BBITTYyCKHUK HayduTCs perniaTh KOMOMHATOPHBIC 33/ladyd Ha HAXOXICHUE 4Yuciia 0OBEKTOB
HAJIM KOMOMHAIINH.
BBINYCKHHUK TOTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPHI
YIIyOUTh ¥ PA3BUTh MPEICTABICHHSI O TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (prrypax;
HAYYUTHCS MPUMEHSATH IOHATHE PA3BEPTKH JIJIS BHIOJIHEHUS TPAKTHUYECKUX PacUETOB.

['eomeTpuyeckue GUrypol
BrImycKHUK Hay4uTCS:

MOJIb30BATHCS S3BIKOM T'€OMETPUU Ui OMHCAHUS MPEAMETOB OKPY)KAIOIIET0 MUpa M UX
B3aMMHOTO PACIIOJIOKEHHS,;

pacmo3HaBaTh M M300pakaTb Ha 4YepTEkKaxX M PUCYHKAX reoMeTpudeckue (QUrypbl U UX
KOH(HUTyparuu;

HAXOJUTh 3HAYEHUS [UIMH JIMHEUHBIX SJIEMEHTOB (UTYp M HX OTHOILIEHUS, TPayCHYIO
Mepy yriaoB ot 0° 1o 180°, npuMeHsisa onpeaeneHns, CBONCTBA U MPU3HAKU (DUTYP U UX DIIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, OI00ME, CAMMETPHH, IIOBOPOT, MApaJUIEIbHBIN MIEPEHOC);

ONEepUPOBATh C HAYAJIbHBIMU IMOHATUSAMH TPUTOHOMETPUHU U BBINOJHATH 3JEMEHTapHbIE
orepanuy HaJ QYHKIUSIMH YTIIOB;

pewmiath 33Ja4d Ha JI0KA3aTeJIbCTBO, OMNMPAasCh Ha H3y4deHHble CBOWCTBa GUIYyp U
OTHOIICHUN MEXYy HUIMH U TIPUMEHSISI N3yUYE€HHBIE METO/IbI JOKA3aTEIbCTB;

pelaTh HEeCIO0XKHbIE 3a/1a4M Ha IOCTPOSHHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOCHUS
C TMIOMOIIBIO UPKYJIS U JINHEHKH;

peuaTh NpocTeNIINe MIaHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

BBIMYCKHUK TIOTYYHT BO3MOXKHOCTD!

OBJIQIETh METOJAMHU pELICHUs 3aJad Ha BBIYUCICHHMS M JOKa3aTelbCTBA: METOAOM OT
MPOTHBHOTO, METOJIOM TIOJI00MSI, METOJIOM TIepedopa BapHaHTOB M METO/IOM T€OMETPHUECKUX MECT
TOYEK;

nproOpecTH OMBIT MPUMEHEHHs aNre0pandeckoro W TPUTOHOMETPUYECKOTO armmapara u
uel ABMKEHUS IIPH PELICHUH T€OMETPHUECKUX 3a7ay;

OBJIQJIETh TPAJAUIIMOHHONW CXEMOU pelIeHus 3a/1a4 Ha MOCTPOCHHE C TIOMOIIBIO IIUPKYIS U
JMHEWKU: aHAIIU3, IIOCTPOEHUE, TOKA3aTeIbCTBO U UCCIIEI0OBAHHE;

HAYYHUTHCS peliaTh 33Jadyd Ha TIOCTPOCHHWE METOJOM TEOMETPUYECKOTO MeCTa TOYEK H
METOIOM II0I00HS;

nproOpecTH OMBIT HCCIECOBAHUS CBOKMCTB ITUIAHUMETPHUYECKUX (QHUTYp C TMOMOIIBIO
KOMIIBIOTEPHBIX ITPOIPaMM;

nproOPECTH OTBIT BBIMTOIHEHHS MPOEKTOB MO TeMaM «I eoMeTprudeckne mpeoOpa3oBaHUS
Ha 1mIockocTny, «IlocTpoeHne oTpe3koB 1o Gopmye.

N3MepeHne reoMeTpuiecKiuX BEIUYNH
BBIITyCKHHUK Hay4uTCSA:
UCIIOJIb30BaTh CBOMCTBA M3MEPEHMS UIMH, IUIOUIAJEd M YIJIOB IPHU PELICHUM 3aJad Ha
HaxO0JICHUE JUIMHBI OTpe3Ka, IJIMHBI OKPYXKHOCTH, IJIUHBI IYI'M OKPYXHOCTH, TPaAyCHOH MeEphbI

yria;



BBIYUCIIATH miomanu TPCYroJbHUKOB, npAMOYTOJIbHUKOB, napajjiejiorpamMmm-mMoB,
Tparnemui, KpyroB U CEKTOPOB;

BBIYNCIIATH JJINHY OKPY>KHOCTH, JJIUHY IYT'U OKPYKHOCTH,

BBIUMCIIATH JUTMHBI JINHEHHBIX 3JIEMEHTOB (DUTYp U UX YIJIbl, UCTIONB3Ys (POPMYJIBI ATUHBI
OKPY>KHOCTH M JUTUHBI IYTU OKPYXKHOCTH, (POpMYJIBI TUTOIAACH GUTyp;

peliaTh 3aJa4d Ha JI0Ka3aTelIbCTBO C HMCMOJIb30BaHUEM (OPMYI IJIUHBI OKPYKHOCTH U
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mutomaneit Gpuryp;

peliaTe MpakTUYEeCKHe 3aJayud, CBSA3aHHBIE C HAXOXKJIEHHUEM T'€OMETPUYECKUX BEIMYUH
(ucronp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUECKUE CPEJICTBA).

BbINyCKHHUK MOTYYUT BO3MOXXHOCTh HAYYUTHCS:

BBIUUCIIATH IIJIOMIaAN (1)I/Il“yp, COCTaBJICHHBIX M3 OBYX HJIU 60.]166 MpAMOYTOJIbHUKOB,
napajyuieIorpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOpa;

BBIUUCIIATH ILIOINAAW MHOI'OYIOJIbHHUKOB, HWCIIOJB3YysA OTHOUICHUA PABHOBCIUMKOCTH U
PaBHOCOCTaBJICHHOCTH;

IPUMEHSTh anreOpauyeckuili U TPUTOHOMETPUUECKUN ammapar U WIEU JABMXKEHUS IPpHU
pEIIeHNH 3a]]a4 Ha BBIYUCIICHUE TUIONIa/Ieil MHOTOYTOJIbHUKOB.

Koopaunarsl
BbInycKHHUK Hay4YHUTCSA:
BBIYHCIIATh JJIMHY OTpEe3Ka IO KOOpJWHATAM €ro KOHIIOB, BBIUMCISATH KOOPAHHATHI
CEpEIMHBI OTPE3Ka;
MCIIO0JIH30BaTh KOOPJAMHATHBIA METO/ JIJISl U3YUCHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
BBINTyCKHHUK TOTYYUT BO3MOKHOCTD:
OBJIQJIETh KOOPAMHATHBIM METOJIOM PEIICHUs 3a/1a4 HA BEIYUCICHUS U JI0KA3aTeJIbCTBA;
MPUOOPECTH OMBIT KCIOJIL30BAHKUSA KOMITBIOTEPHBIX IpOrpamMM JUIsl aHajdu3a YacTHBIX
CJIy4aeB B3aUMHOTO PACTIONIOKEHHS OKPYKHOCTEH U MPSAMBIX;
MPUOOPECTH OMBIT BBHIMOTHEHUS MIPOEKTOB Ha Temy «lIprMeHeHrne KOOpAUHATHOTO METOoa
P PEIICHUH 33/1a4 Ha BEIYMCIICHUS U IOKA3aTEIbCTBAY.

Bexkrops!
BBIITyCKHUK HAy4UTCS:
ONEpPUPOBATh C BEKTOpPaMHU: HAXOAUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEIACHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;
HAaxOJUTh ISl BEKTOPOB, 3aJJaHHBIX KOOPAMHATAMM: JJIMHY BEKTOpA, KOOPANHATHI CyMMBbI
U Pa3HOCTHU JBYX M 00Jiee BEKTOPOB, KOOPIMHATHI IPOU3BEICHHS BEKTOPA Ha YUCIIO, IPUMEHSS IPU
HEO0OXOIMMOCTH COYETATENbHBIN, IEPEMECTUTENBHBIN U pacipee/InTeIbHbIN 3aKOHBI;
BBIYNCIIATh CKAJISIPHOE IMPOU3BEIACHUE BEKTOPOB, HAXOAUTh YroJl MEXAY BEKTOpaMHu,
YCTaHABIIMBATh MEPIIECHINKYISIPHOCTD MPSAMBIX.
BpINyCKHHK ITOIYYUT BO3MOXKHOCTD!
OBJIAJIETh BEKTOPHBIM METOAOM JUIsl PEILICHU 3a1a49 Ha BBIYKMCIICHHS U JIOKA3aTENIbCTBA,;
proOPECTH OMBIT BHIOJIHEHHUS TPOEKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOTO METOJ1a PU
pelIeHNN 3a/1a4 Ha BBIYNCIIEHUS U JOKA3aTeIbCTBA.

Conep:xanue y4e0HOro Kypca

Apudmeruka

HarypanbHble yncia

Pan watypanpHbix umcen. JlecaThyHas 3amuch HaTypalibHbIX uyucel. OKpyrieHue
HaTypaJbHbIX YUCEI.



KoopauHnaTHbli J1yy.

CpaBHeHMe HaTypasibHbIX uncen. CloKeHue U BhIYMTAaHWE HATypalibHbIX yucen. CBoicTBa
CIIOKEHHS.

YMHOKEHUE U JeJieHHe HaTypalibHbIX uncen. CBoWCTBa yMHOXKeHUs. [leneHne ¢ ocTaTkoM.
Crenensp uncia ¢ HaTypaJbHbIM IIOKa3aTEIIEM.

Jenutenu u KpaTHbIe HaTypaiabHOTO yucia. Hanbonpmmii oOmuii nenurens. HauMenbiee
obmiee kpatHoe. [Ipu3naku genmumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[TpocTeie u cocTaBHbIe yncia. PaznokeHue yncen Ha IPOCThie MHOKUTEIH.

Pemenune TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOaMH.

Hpobu
OObikHOBEeHHBIE ApoOu. OcHOBHOE CBOKMCTBO apoOu. Haxoknenuwe apoOM OT yucia.

Haxoxxaenue uucina 1o 3Ha4eHuro ero apodu. [IpaBunpHble 1 HenpaBuwiIbHbIE ApoOH. CMelanHbie
qucia.

CpaBHEeHHE OOBIKHOBEHHBIX JApPOOEH W CMEUIaHHBIX 4nces. ApupMETHYECKHE TeHCTBUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMU YUCIIAMH.

Hecartuunbie npobu. CpaBHEHHE W OKpYIJIEHHE NECATUYHBIX ApoOeil. Apudmernueckue
JOeUcTBUS C JecATUYHbIMM JipoOsimu. Ilpukuaku pesynbraToB BbluucieHui. IlpencraBnenue
JIECATUYHON JpoOu B BUAE OOBIKHOBEHHOW JApoOM M OOBIKHOBEHHOH B BHJE JAECATHYHOM.
beckoHeuHble nepuoauMYecKUe JecATUYHbIe ApoOH. JlecsiTuuHoe npubIMKeHne OObIKHOBEHHOU
Ipoou.

Otnowenue. IIponeHTHOE OTHOLIEHHE IBYX 4ncenl. JleneHue uncina B JaHHOM OTHOLICHHH.
Macmta0.

[Tponopuusa. OcHoBHOe cBoiicTBO nponopuuu. IlpsMas u oOpaTHas TPONOPLUOHATIBHBIE
3aBUCHUMOCTH.

ITpouenTsl. HaxoxneHne npoueHToB oT uncia. HaxoxieHue dncia 1o ero nporneHTaM.

Pemenne TekcTOBBIX 3a/1a4 apu(PMETUUECKUMHU CITOCOOaMH.

PanmonanpHbIe Uncia

[TonoxxurenbHbIE, OTpULIATEIbHBIE Ycaa U yuciio 0.

ITporuBononoxkHbIe yncia. Moaymb dyncia.

[enble yucna. PanronanbHble yncna. CpaBHEHHE PAallMOHAIBHBIX Yynced. ApumeTuyeckue
JEUCTBYS C pallMOHAIbHBIMU UnciaaMyu. CBONWCTBA CIOXKEHHSI U YMHOXKEHUS PallMOHAJIBHBIX YHCEIL.

Koopannarnas npsamas. KoopaunaTHas I0CKOCTb.

Bennuunbl. 3aBUCUMOCTH MCKAY BCIMYNHAMHA

EnuHunps! 1auHel, iomaamn, o0beMa, Macchl, BpeMEHH, CKOPOCTH.
[Ipumepsl 3aBHCHMMOCTEM MexAy BenuunHaMmu. lIpencraBiieHne 3aBUCUMOCTEN B BHIE
¢dopmyin. Beruucnenus no gpopmynam.

YucnoBble U OyKBEHHbIE BHIPAXKEHUS. Y paBHEHUS

YuciioBble BBIpAXKEHUS. 3JHAYEHUE YHUCIOBOTO BhIpaxeHus. [Iopsok nelicTBUI B YMCIOBBIX
BbIpaXeHUsIX. bykBeHHbIe BblpakeHUs. Packpbitue ckoOok. IlogoGHbIE craraemble, MpUBEACHUE
o100HbBIX ciaaraeMbix. opmybl.

VYpaBuenus. Kopenb ypaBHeHMs. OCHOBHBIE CBOMCTBAa ypaBHEHHUH. PelleHnme TEKCTOBBIX
3a7a4 C MOMOILbIO YPaBHEHUH.

DNEeMEeHTBI CTATUCTUKH, BepossTHOCTH. KoMOMHaTOpHbIE 3a1a4u

[IpencraBieHne JaHHBIX B BUJE TaOJIUI], KPYTOBBIX U CTOJIOUYATHIX JHArpaMM, rpauKoB.



Cpennee apudmernueckoe. CpeqHee 3HAUCHNUE BETHUNHBL.
CnyqaitHoe coObiTHe. J|ocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH CirydaitHOTO
coObITHs. Perienre KOMOMHATOPHBIX 3a/1a4.

['eomerpuueckue purypsl. M3mepeHus reoMeTpuYecKuX BEINYHH

Otpesok. Iloctpoenne otpeska. JlnuHa oTpeska, JomMaHoW. KM3mepeHue IIMHBI OTpe3Ka,
IIOCTPOEHHUE OTPE3Ka 3aAaHHON JUIMHBL. [lepumerp mHOroyrosasauka. Ilnockocrs. IIpsamas. Jlyy.

VYron. Bugsl yrnos. I'pagycHas Mepa yria. M3amepeHue ¥ MOCTPOCHUE YIJTIOB C IOMOIIBIO
TpaHCIOPTUPA.

[Ipamoyronbuuk. KBampar. TpeyrosbHuk. Buasl TpeyronbHUKOB. OKpYy>KHOCTb M KpPYT.
JlnnHa okpykHOCTH. YHCIIO T

PaBenctBo ¢uryp. [lonsitue u cBoiicta miomanu. [Tnomane npsMoyroasHUKa U KBaapara.
[Tnomans kpyra. Ock CUMMETpUU (PUTYPHI.

Harnsigaele  mpencraBieHHss O — MPOCTPAHCTBEHHBIX — (Urypax:  MNPSMOYTOJbHBIN
napajuienenunesn, kKy0, mnupamuaa, UWIMHIP, KOHYC, miap, cdepa. Ilpumepsl pa3BepTox
MHOTOTPaHHUKOB, IMIMHApaA, KoHyca. [loHsTHe M cBoiicTBa oObema. OOBEM MHPSIMOYTOJIBHOTO
napajuiesenumnesna u Kyoa.

B3aumnoe pacnonokeHue IByX mpsambiX. lleprnenaukynspueie mpsmbie. [lapamnensHbie
npsimble. OceBasi U LIEHTpaJIbHAsi CUMMETPUU.

MaremaTuka B ICTOPUYECKOM Pa3BUTUHU

Pumckast cuctema cuucienus. [lo3unmonnsie cuctemsl cuucinenus. O6o3nadenue udp B
Hpesneit Pycu. Crapunnbie Mephl JUIMHBL. BBelneHne MeTpa Kak €IuHHIBI JUTHHBL. MeTpuueckas
cucrema mep B Poccuu, B EBpone. Mctopust popmupoBanusi MaTeMaTH4eCKUX CUMBOJIOB. [lpobu B
Basunone, Erunte, Pume, na Pycu. OTKpbITHE NecATUUHBIX IpoOeid. Mup mpocThixX yucen. 30J10Toe
ceuenue. Yucno Hyib. [losgBraeHrne OTpuLaTebHBIX YUCEIL.

Auredpa
AnreGpanyeckue BhIPaKESHH

bykBeHHbIE BbIpakeHUs (BBIpaXXEHUS C NEpeMeHHbIMM). UucnoBoe 3HaueHHE OYKBEHHOI'O
BbIpakeHUs. JlomycTHMble 3HAUYEHUS IMEPEMEHHBIX, BXOMALIMX B aureOpandyeckue BbIPaXKEHHUS.
[ToncraHoBKa BbIpaK€HUI BMECTO MEepeMEHHbIX. PaBeHCTBO OYKBEHHBIX BbIpakeHHU. ToKIecTBO,
JI0Ka3aTeNnbCTBO TOXKAECTB. [IpeoOpazoBaHme BEIpaKeHUI.

CBoiicTBa CTemeHEell ¢ IelbIM IoKa3zaTejaeM. MHorouwieHsl. CllokeHUe, BBEIYHUTAHUE,
YMHOXXEHHE MHOTO4JIeHOB. POpMyJbl COKPAIlEHHOTO YMHOKEHUS: KBaJApaT CyMMbl KBajpar
pa3HocTH, KyO cyMMBbI U KyO pazHocTu. Dopmyra pa3HOCTH KBaapaToB, (OpMyIbl CyMMBbl KyOOB U
pasHoCTH KyOOB. Pa3noxeHue MHOrouieHa Ha MHoOuTenu. KBajgpaTHelii TpexuieH. Boiaenenue
MOJHOTO KBaJpara B KBaJpaTHOM TpexuieHe. Teopema Bwuera. PasnoxkeHue KBaapaTHOIO
TPEXWICHA Ha JIMHEIHBIE MHOXUTEIN. MHOrOWIEHBI ¢ OJHOW nepeMeHHOM. CTeneHb MHOTOYJICHA.
Kopenp MHOTOUNIEHA.

Anrebpanueckas 1poob. Cokpaienue apooeil. JlelcTBus ¢ anrebpanyeckuMu ApoOsMu.

PanmonaneHble BhIpa)k€HUS M MX MpeoOpa3oBaHus. CBOMCTBAa KBaJpaTHBIX KOpPHEM M HMX
IIPUMEHEHNE B BBIYUTAHUSX.

YpaBHEHHS 1 HEPABEHCTBA

VYpaBHeHue ¢ onHoM nepeMeHHol. Kopens ypaBHeHus. JIuneitHoe ypaBHenue. KBagpatHoe
ypaBHeHHe, GopMmysa KOpPHEH KBaJpaTHOTO ypaBHEHHs. PemieHwe panuoHalbHBIX ypaBHCHH.
IIpuMepsl pellieHrs] ypaBHEHUN BBICIIMX CTEIIEHEH: METOJBI 3aMEHbI IIEPEMEHHOM, Pa3JIOKEHUE HA
MHOKHTEIH.

VYpaBHeHHe C OByMsl INEPEMEHHBIMM; pelleHue cuctembl. CucTeMa JABYX JIMHEWHBIX
YPaBHEHHH C JByMsl NEPEMEHHBIMU; pEIIEHHE MOICTAHOBKOW M ajIreOpanyeckuM CIIOKEHHEM.



YpaBHEHHE C HECKOJILKUMHU IepeMeHHbIMU. [IpuMepsl perieHus HelMHEeWHbIX cucteM. IIpumepsl
pEIIEHNs ypaBHEHUH B LICIIBIX YHUCIIAX.

HepasenctBo ¢ ogHoM nepemeHHOW. Pemienue HepaBeHcTBa. JIMHEHHBIE HEpAaBEHCTBA C
OJHOW mepeMeHHOM M ux cucreMmbl. KBaapaTHble HepaBeHcTBa. [Ipumepsl pemenus apoOHO-
paLMOHAIbHBIX HEPABEHCTB.

YucnoBele HepaBEHCTBA M MX CBOWCTBA. JlOKa3aTeNbCTBO YMCIOBBIX M alre0pandeckux
HEPABECHCTB.

[Tlepexox oOT cinoBecHOH (OPMYIMPOBKM COOTHOILIEHHMM MEXAYy BEIMYMHAMU K
anreOpanyeckoil. Pemenne TeKCTOBBIX 3aa4 aareOpanyeckuM CrocoooM.

YucaoBbIe MOCIEI0BATEILHOCTH

[TonsiTHe TOCTENOBATENBHOCTH. ApudMeTHUecKass ¥ TeOMETPHUYECKas TMPOTPECCHH.
@opmysbl 00IIero ujieHa apupMeTHyecKo M TeOMETPUUYECKON MpOTrpeccHii, CyMMbl MEPBBIX
HECKOJIbKUX YJICHOB apU(PMETHUECKON 1 T€OMETPUUECKOM MPOTPECCUH.

CI10XHbI€ IPOLICHTBHI.

Uucnossle QyHKIUU

[Tonstue pynkuuu. O6macts onpenenenus pynkuun. CrnocoOsl 3aganus GyHkiuu. I'padux
¢byHKIMH, BO3pacTaHWe W yObIBaHHE (PYHKIWHU, HAHOOJbIIEEe W HAaUMEHbIIee 3HAUCHUs (YHKIINH,
HynU QYHKIUH, IPOMEKYTKH 3HAKOMOCTOsIHCTBA. UTeHue rpadukoB QyHKIUH.

OyHKIMY, ONKMCHIBAIOIIME NPSIMYI0O M OOpaTHYIO MPONOPHHOHAIBHYIO 3aBUCHMOCTH, WX
rpaduku. Jluneitnas Qynkuus, ee rpaduk, reoMeTpudeckuil cMbica Ko3dduimentos. ['unepbdomna.
KBagpatnunass Qynkuus, ee rpaduk, mnapadona. KoopauHaTel BepmIMHBI Mapaboiibl, OCh
cummetpun. CrenenHble QyHKIMU ¢ HATypaJIbHBIM MOKa3zaTeneM, ux rpaduxu. I'papuku GyHKINI:
KOpEHb KBaJpaTHBIA, KOpEHb KyOMueckuii, monynb. Vcmnonb3zoBaHue rpadukoB (QyHKUIUN 175
pelIeHrs YpaBHEHUN U CHCTEM.

[Tpumepbl rpaduveckux 3aBHCHMOCTEH, OTPaKaIOUIMX peallbHbIe MPOIECCH: KoiiebaHue,
MoKa3aTebHbII POCT; YNCIIOBBIE (PYHKIIUHU, ONMCHIBAIOIINE 3TH MPOLIECCHI.

[TapannensHblii TIEpeHOC TpaduKa BAONb OCEd KOOPAWHAT W CUMMETPHS OTHOCHTEIHHO
oceil.

Koopauuatsl

N300pakeHne 4ucen TOUKaMU KOOPJAMHATHOW NpsMOM. I'eoMeTpuyecKuil CMBICI MOy
yucia. YuciaoBble NPOMEKYTKU: UHTEPBAN, OTPE30K, Jiyd. Dopmyiia pacCTOSHUSA MEKIYy TOUYKAMHU
KOOPJAMHATHOU IIPSIMOA.

JlexapToBbl KOOpJMHATBI HAa IIJIOCKOCTH; KOOPAHMHATHI TOYKHA. KoOpauHaTel cepenuHbl
orpe3ka. PopMyia pacCTOSHUS MEXKIY ABYMs TOYKAMH IUIOCKOCTH. Y PaBHEHHUE INPSMOM, YIJIIOBOU
KO3 ULIMEHT NPsAMOIl, yCIOBUE MAPAIJIEIbHOCTH NPSAMBIX. Y paBHEHHE OKPYKHOCTHU C LIEHTPOM B
Hayvaje KOOpPAMWHAT U B JII000H 3aJJaHHOM TOUKe.

['padmyeckas uHTEpIIpeTallUs YPAaBHEHU C IBYMS IEPEMEHHBIMHU U UX CUCTEM, HEPABEHCTB
C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

I'eomerpus
[Tpocreiimue reomerpuyeckue GUrypol

Touka, npsimas. OTpe3ok, nyd. Yrona. Buasl yrioB. CMexHble M BEPTUKAJIbHBIE YIJIBL.
Buccekrpuca yria.

Ilepecekaromuecs U mapajuienbHble mpsmble. llepnennukyinspHeie npsMble. [IpusHaku
MapaJUIEIbHOCTH MpsAMBIX. CBOWCTBA NMapajUIEIbHBIX NPAMBIX. [lepneHIuKynap ¥ HAaKJIOHHAs K
IIPSIMOM.



MHOroyroibHUKH

Tpeyronsuuku. Bunel TpeyronbHukoB. Mennana, OuccekTpuca, BbICOTA, CPEAHSS JIMHUS
TpeyrojabHuka. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. CBOWCTBa M IMPU3HAKU PAaBHOOEIPEHHOIO
TpeyrojabHuka. CepeluHHBIM NEpHeHIuKyiap orpeska. Cymma yIyioB TpeyrosibHHMKa. BHemHue
yriael TpeyrosibHUKa. HepaBeHcTBO TpeyroibHuka. COOTHOIIEHUS MEXKIY CTOPOHAMHU U YIJIaMU
TpeyronbpHuKa. Teopema [Tudaropa.

[TonoGubie TpeyronpHukU. Ilpu3Haku momoOus TpeyrosbHUKOB. TOYKM mepeceueHus
Me/iiaH, OMCCEKTPHC, BBICOT TPEYTOJIbHUKA, CEPEIUHHBIX EPIIEHANKYIIAPOB CTOPOH TPEYTrOJIbHHKA.
CBoiicTBO OHCCEKTpHUCHI TpeyronbHuKa. Teopema Daneca. MeTpudecKUe COOTHOIICHUS B
IPSIMOYTOJIBHOM — TpeyrosibHUKe. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC OCTpOro yria
IPSIMOYTOJIBHOTO TpeyrosibHUKa U yriaoB oT 0 go 180. @opMyiibl, CBSI3bIBAIOIIME CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC OJHOrO0 M TOro e yria. Pemenue TpeyroibHHKOB. Teopema CHHYCOB U
TeopemMa KOCUHYCOB.

Yerbipéxyronpuuku. IlapamnenorpamM. CBolicTBa M NPU3HAKU IapajuleorpaMmma.
[TpsiMoyronbpHHUK, pOMO, KBaZpaT, UX CBOICTBA U npu3Haku. Tpanemnus. CpenHss JINHUS Tparenu u
€€ CBONCTBA.

MHoroyroapbHukd.  Bpimyknele  MHoroyrosbHukd.  CyMMa — yrjoB  BBIIYKJIOIO
MHOrOYyrojbpHuka. [ IpaBuibHbIE MHOTOYTOJIBHUKH.

Oxkpy>KHOCTb U KpyT. [ 'eoMeTprueckue mocTpoeHUs

OKpy’>KHOCTb U KpYyI. DJIEMEHTBI OKPY>KHOCTH M Kpyra. L{eHTpaipHble U BIIMCAHHBIEC YTJIBI.
KacarenbHast k OKpYKXHOCTH M €€ CBOWCTBA. B3anMmHOE pacronoKeHHe NpsSAMONW U OKPYKHOCTH.
OnucanHass W  BIMCAHHAasg  OKPY)KHOCTH  TpEYrojbHUKa. BrmucanHele M ONMCaHHbBIE
YeThIPEXYTOJIbHUKH, UX CBOMCTBA U NMPU3HAKK. BrircaHHbIe U ONMCAaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHBI nNEpHEHIUKYIApP OTpe3Ka U
ouccekrpuca yrina kak ['MT.

I'eomeTpryeckue MOCTPOCHMsI HUPKYJIEM U JUHEHKOM. OCHOBHBIE 33jaud Ha IOCTPOCHUE:!
IIOCTPOCHHUE YIJIa, PABHOTO JAaHHOMY, IOCTPOCHHE CEPEAMHHOIO MEpPHEHAMUKYISpa JIaHHOTO
OTpe3Ka, MOCTPOEHUE MPSIMOM, MPOXOAALIEH Yepe3 AAHHYI0 TOYKY M NEPIEHIUKYJIIPHOW JTaHHON
MpsIMON, TOCTpOEHHE OUCCEeKTpUCHl AaHHOTrO yriua. IlocTpoeHue TpeyronbHHKA MO 3aJaHHBIM
aneMeHTtam. Meron I'MT B 3amauax Ha mocrpoeHue.

I/I3MepeHI/IC TCOMETPHUICCKUX BCIININH

Jnuna otpeska. PaccrosiHne mexay AByMs ToukaMu. PaccTosHHE OT TOYKH 10 MPSIMOIA.
PaCCTOﬂHI/Ie M@)K)Iy HapaHHeJIBHLIMI/I HpSIMI)IMI/I.

[lepumeTp MHOTOYTOJIbHHKA.

JnuHa okpyxHOCTH. [[nrMHa 1yrM OKpYKHOCTH.

['panycnas mepa yria. BennunHa BIMCaHHOTO yTia.

HOHS[TI/ISI iomanu MHOFOer.]'H)HI/IKa. PaBHOBeJ'H/IKI/Ie (bPIprI)I. Haxoxg:[eHHe IJIomaan
KBaJpara, NpsiIMOYroJIbHUKA, TapaJljIeiorpaMma, TPEeyroibHUKA, Tpaneuu.

[Tonsitre momaau kpyra. [nomans cekropa. OTHOIIEHUE TUTOMIAACH MOTOOHBIX UTYD.

JlekapToBbIe KOOPAMHATHI HA MIJIOCKOCTH

Q@opmyna paccTossHUS MexAy JAByMsa Toukamu. KoopauHaTel cepeiMHBI OTpe3Ka.
VYpaBHenue Gurypol. YpaBHEHUS! OKPYKHOCTH U IPAMON. YTII0BOH K03(pPULIMEHT psIMOii.



Bekrtopsl

[Tonstue BexTOpa. Moayns (uimHa) BekTopa. PaBHble BekTopsl. KoimmHeapHbie BEKTOPEI.
Koopaunatel BekTopa. Clio)keHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
CkanspHoe mpou3BeeHne BeKTOpoB. KocuHyc yriza Mex 1y AByMsl BEKTOPaMHu.

['eomeTpuueckue mpeodpa3zoBanus

[Tonsstue o mpeoOpasoBanuu ¢Gurypsl. JBmwxenue ¢urypsl. Bumasl nmwxeHus Gurypsr:
napaulebHbIA IEPEHOC, OCeBasi CHMMETPHSI, LIEHTPaJIbHAs CUMMETPHS, TOBOPOT. PaBHBIE GUTYDEI.
I'omoterus. [Tonobue duryp.

JIEMEHTHI JIOTUKHU

Omnpenenenne. AKcMOMBbI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbCcTBO OT MPOTHBHOTO.
Teopema, obpatHas nanHoi. HeobxonuMoe U AOCTaTOYHOE YCIOBUSA. YHOTPEOIECHUE JTOTHYECKHUX
CBSI30K €CJH..., TO ..., TOIJIa ¥ TOJIBKO TOTJa.

I'eomeTpusi B HICTOPUYECKOM PA3BUTHH

N3 wucropum reomerpuu, «Hauvana» EBkimmpa. Mcropus naroro mnocrynara EBximna.
Tpuronomerpuss — Hayka 00 U3MEpEeHUM TpEyroiabHUKOB. [locTpoeHne mpaBUIIBHBIX
MHOI'OyroJpHUKOB. Kak 3apoaunace uues KoopauHar.

H.U. Jlo6auesckuii. JI. Ditnep. danec. [Tudarop.



TemaTH4yeckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA 4YaCoB,

OTBOJAMMBIX HA OCBOCHHE KAXKA0H TeMbI

Paznen(u.)

Knacc (4.)

7

Hatypanbsabie uncina (20 )

20

CrnosxeHue ¥ BBIMUTAaHUE HATYPaTbHBIX
gucen (33 4)

33

YMHOKEHHUE U JIeJICHHE HATypaIbHBIX
yucen (37 4)

37

OO0bIkHOBEHHBIE Tpoou (18 )

18

Hecsatuunsie npodu (48 )

48

[ToBTOpEHUE M cUCcTEMaTH3AIUS
yuebHoro marepuana (19 u)

19

JlenumocTts HatypanbHbIX uncen (17 u)

17

OObIKHOBEHHBIE 1podu (38 u)

38

OtHouenus u nponopuu (28 )

28

PanmonanpHbIe UKciia U 1EUCTBUS HAJ
HumH (70 9)

70

[ToBTOpEHUE M cCUCTEMATH3AIUS
yuebHoro marepuana (17 u)

17

JIuHeitHOe ypaBHEHUE C OJJHOM
nepemMeHHoi (15 1)

15

[enbie Beipaxenus (52 )

52

Oynknuu (12 v)

12

CucreMbl TMHENHBIX YPABHEHUH €

JIBYMSI
nepeMeHHbIM (19 )

19

[ToBTOpEHUE M cHCTEMATH3AIUS
yuebHoro Marepuana (4 1)

PannonanpHble BelpakeHus (44 1)

44

KBanpaTHble KOpHH.
JleiicTButenpHble yncina (25 u)

25

KBanpaTHble ypaBHeHUs (26 1)

26

[ToBTOpEHUE M cHCTEMATH3AIUS
yuebHoro Marepuana (7 1)

Hepasenctna (20 1)

20

KBanparnunas ¢pyskius (38 u)

38

DneMeHThl NIPUKIAJHON MaTeMaTUKU
(20 u)

20

YucnoBsle mociaeaoBaTebHOCTH (17 1)

[ToBTOpEHME U CUCTEMATH3AIIHS
yuebHoro Marepuana (7 4)

[Tpocreiimue reomeTpruyeckue GUrypbl
1 ux cBoicTra (15 u)

15

Tpeyronbauku (18 )

18

[TapannensHble npsiMble. CyMMa yriioB
TpeyroiapHuKa (16 1)

16

OKpyXHOCTh M KpyT. ['eomeTpuueckue
noctpoenus (16 )

16

O00011eHNEe U CUCTEMATU3 AL
3HaHUM yyanmxcs (3 u)

YetpIpEXxyrodbHUKH (22 )

22




[Tomo6ue TpeyroabHUKOB (16 1)

16

Pemenne mpsMoyrobHBIX 14
TPEYrOJIbLHUKOB

Muoroyroasauky. [Tnomanp 10 -
MHOTOyToIbHUKA (10 1)

[ToBTOpeHue u cucreMaTH3aus 6 -

yaeOHoro Marepuaia (6 1)

Pemenue tpeyroabHuKoB (16 u)

16

[TpaBuIBHBIE MHOTOYTOJIBHUKH (8 1)

JlekapTOBBI KOOPAMHATHI HA TNIOCKOCTH
(11 )

11

Bexkropsl (12 u)

12

I'eomeTpuueckue npeodpa3oBaHus
(13 )

13

[ToBTOpEHUE M cCUCTEMATH3AIUS
yuebHoro Marepuana (8 4)




