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Pabouasi nporpamma no yueOHoMy npeamery: MaremaTuka.

BBenenue

Pabouas nporpamma 1151 oOydaromumxcs o matematuke 10-11 knaccos
(yHUBEpCaJIbHBIN MPO(UITB) COCTaBICHA HA OCHOBE:!

- ®enepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOIO CTAaHAAPTa CPEAHETO OOIIETO
o0Opa3oBaHMsl, YTBEP>KICHHOTO MprKka3oM MuHHCTEpCcTBa 00pa30BaHuUs U HAYKU
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413;

- TPUMEPHOU MPOrpaMMBbI CPEAHETo (IIOTHOTO0) 00IIeT0 00pa30BaHUs M0 MAaTEMaTHUKE Ha
npo¢puiasHOM ypoBHE (COOpHHK HOPMATHBHBIX IOKYMEHTOB. Maremartuka. —
M.:/Ilpoda,2008.), B cooTBeTCTBUM TpeOoBaHUsIMU DeepaibHOr0 KOMIIOHEHTA
['ocyapcTBEHHOTO CTaHIapTa CpeHero (MOIHOro) 001ero 00pa3oBaHus C y4€TOM
METOJMYECKIX PEKOMEHIAIIMN aBTOPOB UCIIOIb3YEMBIX YUEOHUKOB, OMTyOJIMKOBAHHBIX B
coopuuke «I[Iporpammer 061Ie00pa3zoBaTeIbHBIX yupexaeHuii: 'eomerpus. 10-11
kiacce/coct. T.A. Bypmucrtposa - M.: [Ipocsemienue, 2009, «IIporpamMmmbl
0011e00pa30BaTEIbHbIX YUPEXKACHUN: Alredpa u Hauajga MaTeMaTHYECKOTO
ananuzay/coct. T.A. Bypmuctposa - M.: IIpocsenienue, 2009;

- yuebHoro mnana MbOY «COII Ne9y.

Peanuzauus nporpammsl o0ecrieunBaercsa Y MK crenyronmx aBTopos:
1.Marematuka: anreOpa U Hauaja aHanuza, reoMeTpus. Anredpa u Hayana aHanu3a. 10
KJjacc: yue0. 1 001eoopa3oBaT. opranu3anuii: 0a3oBelil 1 yriryos. yposuu / [C. M.
Huxonbsckuii, M.K.Ilotanmos,H.H.Pemernukos, A.B. IlleBkun.].—5-e u3m.--

M.:IIpocBenienue, 2018

2 Maremaruka: anreOpa v Hauaja aHajnsa, reomeTpus. Anredpa u Havana aHaiamsa. 11
KJacc: yue0. 1ist o0meodpa3oBar. opraHu3anuii: 6a3oBbii U mpodui. yposuu / [C. M.
Huxonbeckuii, M. K. Ilotanmos, H.H.Pemeruukos, A.B. IlleBkun].—5-¢ u3m.--M.:
[Ipocenienue.

3. YueOHuK A1 00111e00pa3oBaTENbHbIX YUPEXKICHNUN: 0a30BbIH U TPO(UIbHBINA YPOBHHU.
['eomerpus. 10-11 kmaccel. ABropsr: JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u ap.
— Mockasa: [Ipocsemenue, 2018 ..

[ensmu peanuzanuu yuebHoro npeamera «Marematuka: anredpa
MaTEMaTUYECKOTO aHaJIn3a, TEOMETPHsS» Ha YIIIYOJICHHOM YPOBHE CPEIHETO
00pa3oBaHUs ABJISIOTCS:

- (hopMupoBaHUE MPEICTABICHUN O MATEMATHKE KaK YHUBEPCAIILHOM SI3bIKE HAYKH,
CpENCTBE MOJICTUPOBAHUS SIBJICHHUI U MPOIIECCOB, 00 MAESIX U METO/IaX MaTEMAaTHKH;

- Pa3BUTHE JIOTHYECKOTO MBIIICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUSI,
ATOPUTMHYCCKOU KYJIbTYPbI, KpUTUIHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM JISI
00yYeHHS B BBICIICH IIKOJIE TI0O COOTBETCTBYIOIICH CTIICITUATBHOCTH, B Oy IyIIICH
npodeCCUOHATILHON JeATeIbHOCTH;

- OBJIQJICHUE MAaTEMaTHICCKUMHU 3HAHUAMHU U YMEHHUSIMHU, HEOOXOTUMBIMHU



MOBCEIHEBHOM JKMU3HU, AJIs MOTy4yeHUs: 00pa3oBaHUsI B 00JIACTAX, TPEOYIOIINUX
yIi1yOJIEeHHON MaTeMaTu4eCKOu MOATOTOBKY;
- BOCIIUTaHHUE CPEICTBAMU MAaTEMATUKHU KYJIbTYpPbl JUYHOCTH: OTHOILIEHUE K MAaTEMAaTHUKE
KaK K 4aCTH OO0IIEeUYeI0BEYECKON KyIbTYpPbl; 3HAKOMCTBO C UCTOPUEHN pa3BUTHS
MaTEMaTHKH, dBOJIIOIIMEN MaTeMaTUYECKUX UAEH, MOHUMAHUE 3HAYMMOCTH MaTEMAaTUKH
JUIsL OOLLIECTBEHHOTO ITpoLiecca.

B xoje ee tocTuykeHus penaroTcs 3a1auu:

- c11oco0CTBOBAaTh (POPMHUPOBAHUIO MATEMATHYECKOU KYJIbTYpPbI, (POPMHPOBAHUIO
UHTEIJICKTYaIbHO - TPAMOTHOM JINYHOCTH, CIIOCOOHOM CaMOCTOSATEIHHO MOTy4aTh
3HaHUs, OCMBICIIEHHO BBIOMPATh PO(ECCUIO U CIIEIIMATBHOCT B COOTBETCTBUU C
3asBIICHHBIM MPoduiieM 00pa30BaHMs B YCIOBUAX MOJEPHU3AIMH CUCTEMBI 00pa30BaHUs
P®D;

Onucanue Mecra yueOHOro npeamera

CornacHo yueOHOro miaHa Ha u3ydeHus Matrematuku B 10-11 kimacce orBoautes 408 u
u3 pacyeta 6 4 B Hezeno, 4 yaca Ha Kkypc anreopsl (136 gacos B 10 kimacce, 136 yacoB B
11 knacce), 2 gyaca Ha Kypc reomerpuu (68 gacos B 10 kitacce, 68 gacos B 11 kiacce).

1. Ilnanupyemble pe3yJabTaThl OCBOCHUsS Y4eOHOI0 npeaMera

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbI
JOJDKHBI OTPaXKaTh:

1) poccuickylo TIpaXJaHCKYIO HJIEHTHYHOCTb, MAaTPUOTU3M, YBa)XKEHHE K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iepes PoauHO#, ropaoctu 3a CBOW Kpai, CBOO
Poauny, mpoluioe W HacTosIllee MHOIOHAIMOHAJIBLHOrO Hapoaa Poccum, yBaxeHue
rocyJapCTBEHHBIX CUMBOJIOB (rep0, ar, TMMH);

2) rpakJJaHCKYIO MO3MIUI0 KaK aKTMBHOTO M OTBETCTBEHHOT'O YJI€HA POCCUHCKOIO
00111eCTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE MpaBa U OOS3aHHOCTH, YBaKAIOIIETO
3aKOH M MPAaBOIOPSIIOK, 00JIaJal0IIEro YyBCTBOM COOCTBEHHOTO IOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOLIET0 TPAJAULIUOHHBIE HAIMOHAIBHBIE M O0IIEYEI0OBEUECKIE T'YMAHUCTUUYECKUE
U IGMOKPATHYECKHUE LICHHOCTH;

3) TOTOBHOCTH K ciykeHuto OTedecTBy, €ro 3aiiure;

4) chopMHpOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha AUAJIOTE KYJbTYp, a TaKXkKe
pa3nuuHbIX  (GopM  OOIIECTBEHHOTO CO3HAHMSA, OCO3HAHHME CBOEro MecTa B
NOJIUKYJIETYPHOM MUPE;

5) chopMHpOBAaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCIUTAHHS B COOTBETCTBHH C
00111eYeI0BEYECKUMH [IEHHOCTSIMU U HJeanaMu T'PaKJaHCKOro OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPYECKON U OTBETCTBEHHOM J1€ATEIbHOCTH;

6) TOJepaHTHOE CO3HAHHE W TOBEJECHUE B IMOJMKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH AMAJIOT C APYTMMHU JIIOJAbMH, TIOCTUTaTh B HEM B3aWMOIIOHUMAaHUS,
HAaXOIuUTh OOIIMEe WEeIM W COTPYIHHUYATh [UJII HX JIOCTH)KEHHS, CIOCOOHOCTh
IPOTUBOCTOSITH MJICOJIOTUU SKCTPEMHU3MA, HAlIMOHATIN3Ma, KCeHOHOOUH, TUCKPUMUHALIUN
[0 COUMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NPHU3HAKAM W JIPYIUM
HEraTUBHBIM COLIUAJILHBIM SIBJICHUSIM;



(8B pen. [Ipukaza MunoOpuayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JE€TbMHU MIAJIIIETO BO3pPACTa,
B3pOCJIBIMU B 00pa3oBaTesbHOM, OOLIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATENbCKOM,
MPOEKTHOM U JPYTUX BUAX ACSITEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHWE M IOBEJCHUE HAa OCHOBE YCBOCHUS OOIIEUETIOBEYECKUX
IICHHOCTEH;

9) TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO, B TOM UHCIIE cCaMOOOpa30BaHUIO, HA
MPOTSHKEHUU BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHUE K HEMIPEPHIBHOMY 00pPa30BaHUIO KaK
YCIIOBHIO YCIICTITHOM MPo(heCCHOHATBHOU U 00IIIECTBEHHON e TENHHOCTH;

10) screTmyeckoe OTHOLIEHWE K MHUPY, BKJIKOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUIA;

11) mpuHsATHE W pean3aIuio MEHHOCTEH 3I0pOBOro M 0€30MmacHOro o0pas3a KU3HH,
NOTPEOHOCTH B (PUBMYECKOM CaMOCOBEPIICHCTBOBAHUHU, 3aHSITUAX  CIHOPTUBHO-
O3JIOPOBUTEIBHOM  JIEATETLHOCTHIO, HEMPHUSATHE BPEIHBIX TPUBBIYEK: KYpPEHUS,
yHOTPEOJICHHSI aJIKOTO0JIsl, HAPKOTHUKOB;

12) OepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (U3UYECKOMY U
MICUXOJIOTUYECKOMY 370POBBIO, KaK COOCTBEHHOMY, TaK W JAPYTHX JIIOACH, yMeHue
OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3nanHbli BbIOOp Oyaymieil mnpodeccud W BO3MOXKHOCTEH pean3aliuu
COOCTBEHHBIX >KM3HEHHBIX TIJIAHOB; OTHOIICHHE K MPOGeCcCUOHATBHOM NEATEIBHOCTH KaK
BO3MOXKHOCTH y4YacTHUsS B PEHICHUH JHYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIIeHaIMOHAIBHBIX MPOOJIEM;

14) chopMHPOBAHHOCTh JKOJOTHYECKOTO MBINIJICHUS, TIOHUMAaHUS BIUSHUS
COIIMAIbHO-PKOHOMHYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COIUATBHONU CPEbl;
IpUOOPETEHHE OIbITA 3KOJIOTO-HAMIPABICHHOU EATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JaHMI0O CEMbH Ha OCHOBE OCO3HAaHHOTO
IIPUHSATUSA LIEHHOCTEN CEMENHON KU3HH.

1.1. MeranpeameTHble pe3yJbTaThl

MeramnpeaMeTHbIe pe3ybTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl
JOJKHBI OTPAXKAaTh:

1) ymMmeHue camMoCTOSATEIBHO OMPENEATh IEIN JEeATeIbHOCTH M COCTaBISTh TUIAHbBI
NEATEIIbBHOCTH; CaMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH
JEATEIIbHOCTh; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl TOCTHXKEHUS MOCTABICHHBIX
nened M pealn3alid TUTAHOB JIEATENIbHOCTU, BBIOMpATh YCIEUIHbIE CTpaTerud B
Pa3IMYHBIX CUTYyAIUAX;

2) yMeHHe NPOAYKTUBHO OOIIATHCA U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM
NEATEeIbHOCTH, YYUTHIBATh TMO3UIMU APYTUX YYACTHUKOB JEATEIBHOCTH, S()PEKTUBHO
paszpeniaTh KOH()JIUKTHI;

3) BnazieHNE HaBBIKAMU MO3HABATEIHLHOM, Y4€OHO-MUCCIEA0BATENLCKON U TIPOSKTHON
NEATEeTLHOCTH, HaBBIKAMHU pa3pelieHrs MpobsieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3alad, MNPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMUS;

4) TOTOBHOCTH U  CIOCOOHOCTh K  CaMOCTOSITENbHOW  MH(OpPMAIMOHHO-
MO3HABATENILHON JICSITENIbHOCTH, BJIQJICHHE HaBBIKAMU TIOJYYECHHS HEOOXOIUMOM



uHbOpMaIlMl M3 CJIOBapeil pa3HbIX TUIIOB, YMEHHE OPHEHTHUPOBATHCS B PA3TUYHBIX
UCTOYHUKAX WHPOpPMAIUU, KPUTHUECKH OIEHWBATh M MHTEPIPETUPOBATh MH(POPMAIIHIO,
MIOJTy4aeMyI0 U3 Pa3InIHBIX HCTOYHUKOB;

(B pen. IIpukaza Munoopuaayku Poccun ot 29.12.2014 N 1645)

5) yMeHHE WCIIOJIb30BaTh CpEACTBa HH(DOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHonoruii (manee - WKT) B pemeHUM KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W
OpraHM3aIlMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHWH JPrOHOMHUKH, TEXHUKU
0€30I1acCHOCTH, THTHEHBI, PECypcOCOEpeKeHHsI, MPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

6) yMeHuE OIpeaensaTh Ha3HAYeHWE M (QYHKIHH pPa3IUYHBIX COLUAJIBHBIX
UHCTHUTYTOB;

7) yMEHHE CaMOCTOATEIbHO OIEHMBATh M NPHUHUMATH PEIICHUs, OMPEICIIIONIne
CTpAaTEerHIo MOBECHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) BIIaZIcHHE SA3BIKOBBIMH CPEACTBAMU - YMEHHUE SICHO, JIOTHYHO M TOYHO M3J1araTh
CBOIO TOUKY 3pE€HHUs, UCIIOIb30BaTh a/ICKBAaTHbBIE SI3bIKOBBIE CPEJICTBA;

9) BnajeHne HaBbIKAMU MO3HABATEIbHON pedieKCHN KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB MU OCHOBAHUMN, TPAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX TO3HABATENIbHBIX 33]1a4 U CPEJICTB UX JOCTUKECHHUS.

[IpenMeTHBIMU pe3yNbTaTAMH OCBOCHHUS BBIITYCKHUKaMU Kypca matemaTuku 10-11 kmacca
1) chopMupOBaHHOCTH MPEACTABIECHU O MAaTEMATUKE KaK YACTH MUPOBOM
KyJbTYPBl H O MECTE MATEMAaTUKH B COBPEMEHHOM UBUIIM3ALIMH, O CIIOCO0aX

OTIMICaHUS HAa MATEMATHICCKOM S3BIKE SBICHUHA PEaTbHOTO MHPA;

2) chopMUPOBAHHOCTD MPEACTABICHUN O MATEMAaTHYECKUX TTOHATHAX KaK O
BOKHEUIITUX MAaTEMAaTHUYECKUX MOJIEIISIX, TO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIC
MPOLIECCHI U SIBJICHUS; TOHUMaHUE BO3MOKHOCTH aKCMOMATHYECKOTO

MOCTPOCHUSI MATEMAaTUYECKUX TEOPHUIA;

3) chopMHPOBAHHOCTH MPEACTABICHUN 0 HEOOXOIMMOCTH JTI0KA3aTEIbCTB MPH
000CHOBAaHNY MAaTEMaTUYECKUX YTBEP)KICHUHN U POJIM AaKCHOMATHKHU B TTPOBEACHUH
JEAYKTUBHBIX PacCyKIEHUH; BIaJCHUE METOIaMH JJOKA3aTeIIbCTB U aJITOPUTMOB
pelIeHus; yMEHUE X MTPUMEHSATD, TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOC
pelieHus 3aay;

3) chopMUPOBAHHOCTH YMEHUN MOJIETUPOBATH pealibHbIC CUTYAIIUH,

WCCJIEIOBATh MMOCTPOSHHBIE MOJIETTH, HHTEPIIPETUPOBATH MMOTYUYEHHBIN pe3ysIbTaT;

4) BiajieHre CTaHAAPTHBIMU TTPUEMaMU PEIICHUS PAIlMOHAIBHBIX U
UPpaMOHATBHBIX, TIOKA3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUHN U
HEPaABEHCTB, UX CHCTEM;

5) chopMHUPOBAHHOCTH MPEACTABICHUM 00 OCHOBHBIX MOHSITHSIX

MaTEMaTH4YECKOTO aHaJIn3a U UX CBOMCTBaX, BJIaJICHUE YMCHHEM XapaKTepU30BaTh
noBeieHNe GYHKITUN, UCTIOJIb30BAaHUE TIOMYUYEHHBIX 3HAHUH I ONTUCAHUS U aHAJIHM3a
pEeaNIbHBIX 3aBUCUMOCTEN;

6) BIaJicHUE OCHOBHBIMU MTOHSATUSIMU O TUIOCKUX M TIPOCTPAHCTBEHHBIX



TreOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTD YMEHHUS
pacrno3HaBaTh Ha 4YEpTEXKaxX, MOJENSX U B pealbHOM MUpPE FeOMeTpUUeCcKue (PUryphl;
IPUMEHEHUE U3YUYEHHBIX CBOMCTB Fr€OMETPUUECKUX GUTYp U HOPMYJI ISl pELICHUS
reOMETPUYECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKAM COACPKAHUEM;

7) chopMUPOBAHHOCTD MPEACTABICHUH O TPOIECCaX U SIBICHUAX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM

Mupe, 00 OCHOBHBIX IOHATHUAX JIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHUIA
HaXOJHTh U OLICHWBATH BEPOSTHOCTH HACTYIIJICHUS COOBITUI B POCTEHIIINX
IIPAKTUYECKUX CUTYALMSIX U OCHOBHBIC XapAKTEPUCTUKHU CIIyYalHBIX BEJIUUYMH.

PerynaTtuBHble
BbIyCKHUK HAYYHMTCH:

—  CaMOCTOSITEJILHO OMPEACIISITh 1IEJH, 33]1aBaTh apaMeTPhl U KPUTEPHUH, TIO KOTOPHIM
MOYHO ONPENIENUTh, YTO 1€JIb JOCTUTHYTA;

—  OIICHHMBATHL BO3MOKHEIC MOCJICACTBHS JOCTHKCHHS IIOCTABJICHHOM IIC/IH B
JEATEeIIbHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIIMX JIFOJIeH, OCHOBBIBASICh Ha
COOOpaKEHUSIX STUKU U MOPaJIH;

— CTaBHUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JESITEILHOCTH M ’KU3HEHHBIX CUTYaIlUsIX;

— OILICHMBATh PECYPCHI, B TOM YUCJIC BpEMsSI U APYTrUe€ HEMATEPHUATIbHBIE PECYPCHI,
HEOOXOAUMBIC JIJIS TOCTHXKEHHUS TTOCTABICHHOM IICIIH;

—  BBIOMpATh MyTh JOCTHXKCHUS 1IEJIH, TIJIAHUPOBATh PEIICHUE IMMOCTABICHHBIX 3a/a4,
ONTUMU3UPYS MaTepUaIbHble U HEMAaTEpHUaIbHbIC 3aTPATHI;

— OpraHuU30BBIBATH 3(P(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl JOCTHXKCHUS
MOCTaBJICHHOM 11€JIH;

—  COTIOCTaBJISITh MOJYUYCHHBIM pPe3yJIbTAT ACSITEIHLHOCTH C TOCTAaBJICHHOM 3apaHee
IIEJIBIO.

Ilo3HaBaTeabHbBIE
BbInyCKHUK HAYUYHNTCS:

— UCKaTh MU HAXOJIUTh OOOOIIEHHBIE CHOCOOBI pelIeHus 3ajJad, B TOM 4YHCIIE,
OCYILIECTBIIATh Pa3BEPHYTHIN WH(POPMAIIMOHHBIM MOUCK M CTAaBUTh HA €r0 OCHOBE HOBBIC
(yueOHbIE M TO3HABATEBHBIC) 33/1a4H;

— KPUTHUYECKHU OLICHUBATh W HHTEPHPETUPOBATh MHGOPMAIIUIO C Pa3HBIX IMO3UIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHNS B MUHPOPMAITMOHHBIX NCTOYHHUKAX;

— UCIOJIb30BaTh Pa3JIMUHbIE MOJIETILHO-CXEMATUUECKUE CPEJICTBA ISl TPEJCTABIICHUS
CYLIECTBEHHBIX CBS3€d M OTHOLICHUW, a TAaKKE€ MNPOTUBOPEYUN, BBISBICHHBIX B
nH(OPMAITMOHHBIX UCTOYHUKAX;

— HaxOJIWThb WU NPUBOAUTH KPUTUUYECKUE APTYMEHTHl B OTHOIIEHUU JECUCTBUUA U
CYXJIEHUH JIpyroro; CIOKOWMHO M Pa3yMHO OTHOCHUTHCSI K KPUTHYECKUM 3aMEYaHUsIM B



OTHOIIIEHUU COOCTBEHHOTO CYKJICHHs, pacCMaTpuBaTh WX KaK PECypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJMTHh 33 paMKU Y4e€OHOIro MpeaMeTa U OCYIIECTBIATH LieJeHANPaBICHHBIN
MOMCK BO3MOXKHOCTEH JIs1 IIMPOKOTO MEepeHoca CPeCTB U CIIOCOOOB IEUCTBUS;

— BBICTpauMBaTh UHAMBUIAYAJIbHYIO 00Opa30BaTENIbHYI0 TPACKTOPHUIO, YUYUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIEC OTPaHUYCHMUS;

— MEHSTh U YJEPKUBaTh pa3HbIC MO3UIIMK B MO3HABATEIBLHOU JIEATEILHOCTH.

KoMmmyHUKaTUBHBIE
BbInyCKHUK HAYYHUTCH:

— OCYIIECTBJISITh JEJIOBYKHD KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCJIBIMUA (KaK BHYTPHM OOpa30BaTENbHOW OPraHu3alli, TaK W 3a €€ MpeleslaMHu),
noa0upaTh TAapTHEPOB I JEJIOBOM KOMMYHHUKAIIMM HCXOAsl W3 COOOpaKeHUMU
pEe3yJbTaTUBHOCTH B3aUMOJICUCTBUSA, a HE IMYHBIX CUMIIATHI;

— TPU OCYHIIECTBJICHUH I'PYIIOBON pabOThl OBITH KaK PYKOBOJUTENEM, TaK U YWICHOM
KOMaHJIbl B pa3HbIX pOJIsiX (TeHepaTtop HACH, KPUTUK, HCIOIHUTENb, BBICTYIAIOIINM,
AKCIIEPT U T.11.);

— KOOPAMHHUPOBATH M BBIMOJHATH PabOTy B YCIOBHSIX pPEaJbHOT0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

— pPa3BEpHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HUCMIOJb30BAHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(M)JIMKTOTCHHBIE CUTyallMd U MPENOTBpaliaTh KOHMIUKTHI JO UX
aKTUBHOM (a3bl, BHICTpAMBATh JIEJIOBYI0O U O0pa3oBaTeIbHYI0O KOMMYHHUKAIUIO, U30eras
JIUYHOCTHBIX OIIEHOYHBIX CYXKJECHUM.

1.2. TlpeamMeTHbIe pe3yabTaThl
Ilesiu ocBOeHUs1 mpeaMera
Pazgen | «BoimyckHUK HAydIUTCSI»
JI71st ycrenrHoro npoAoiiKeHus: 00pa30BaHUs 1O CHEIUATBLHOCTSIM, CBSI3AHHBIM C
MPUKIIATHBIM UCTIOJb30BAHUEM MAaTEMATUKHU

Paznen | | « BoimycKHUK TOTYyYUT BO3MOKHOCTD HAYUHUTHCS»

Hns  obecneuenusi 803MOJICHOCMU — YCHEUWIHO20 — NPOOONJCEHUs.  00paA308aHusi  no

CHeYUATbHOCMAM, CBA3AHHLIM C OCYWECMBIEHUeM HAYYHOU U UCCAe008ameNbCKoU

oesamenbHOCmu 8 001ACU MAMEMAMUKU U CMENHCHBIX HAVK

TpeGoBanus k pe3yabraTam

Maremaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHAU3a

Inemenmol meopuu MHOINICECINE U MAMEMAMUYECKOU J102UKU

Pazpnen | «BoimyckHUK HAydUTCSD

— CBOOOIHO OIEPUPOBATH MOHATHAMH: KOHEYHOE MHOKECTBO, DJIEMEHT MHOKECTBA,
MOJIMHOXECTBO, NepeceueHne, OObeAMHEHUE U Pa3HOCTh MHOXECTB, YMCIOBbIE
MHO>KECTBa Ha KOOPAUHATHOU MPSIMOM, OTPE30K, MHTEPBaJ, MOJYUHTEPBAJ,




MPOMEXKYTOK C BBIKOJIOTOM TOUKOM, TpaduuecKoe MpeICTaBIeHHEe MHOXKECTB Ha
KOOPJMHATHOM IUIOCKOCTH;

3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XapaKTEPUCTUIECKUM CBOMCTBOM;
ONEPUPOBATH NOHATUAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIEC U
JIO’)KHBIC YTBEPKACHUS, TPUUNHA, CIICJACTBHUE, YACTHBIN CIy4ail 00IIero yTBepKACHUS,
KOHTPIIPUMED;

IIPOBEPATH NIPUHAIEIKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJMTh [IEPECEUEHUE U 0ObEIUHEHNE MHOXKECTB, B TOM YHUCIIE IIPE/ICTABICHHBIX
rpadUyecKy Ha YUCIIOBOM MPSAMOM U Ha KOOPAUHATHOM MJIOCKOCTH;

MIPOBOAMTD JJOKA3aTENbHBIE PACCYKICHUS IS 000CHOBAHUSI HCTUHHOCTH
YTBEPKIACHUM.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

HCIIOJIb30BaTh YUCIOBBIE MHOKECTBA HA KOOPJANHATHOU MPSAMOU M HA KOOPIANHATHOU
IJIOCKOCTH JIJIS1 OITMCAHUSI PEAJIBHBIX ITPOLIECCOB U SIBJIICHUM;

IIPOBOJMTH JIOKA3aTENIbHBIE PACCYXKIACHUS B CHUTYallUsAX MOBCEIHEBHOW JKHU3HU, IIPHU
pELIEHNH 3a7a4 U3 APYTUX IPEAMETOB
Paznen |l «BolmycKHUK MOTyYUT BO3MOKHOCTh HAYUUTHCS»

HHocmuoicenue pezyromamos pazoena |,

onepuposams NoHaAmMuUeM onpeoeietust, OCHOBHbIMU BUOAMU ONpedeNeHUll, OCHOBHbIMU
8UOAMU MeopeM,

HOHUMAMb CYMb KOCBEHHO20 00KA3aMelbCmea;

ONepuposams NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONICECMBA,

NPUMEHAMb MeMO0 MAMeMAmMu4eckou UHOYKYUU Ojisi NPOBEOCHUS. PACCYHCOCHUU U
00KaA3amenbCme U Npu peueHuu 3a0ay.

B noeceonegnou yxcusHu u npu uzydeHuu opyeux npeomemos:

UCNOIL308AMb MEOPEMUKO~ MHONCECEEHHBIU A3bIK U A3bIK NO2UKU 015 ONUCAHUS
PeabHbIX NPOYECCOs U A6eHUll, NpU peueHulU 3a0ad Opyeux yueOHbvlx npeomemos
Yucna u evipascenusn

Paznen | «BoimyckHUK HAyunuTCS»

CB00OIHO OMIEPUPOBATH MOHATUAMU: HATYPAIHHOE YHCIIO, MHOKECTBO HATYPATbHBIX
quCel, 1IEJ10€ YMCII0, MHOXKECTBO 1EJIbIX YMCes, OOBIKHOBEHHAs IpO0b, IeCSITUIHAS
poOb, CMEIIAaHHOE YKCIIO, PAITMOHATIBHOE YHUCJIO, MHOXKECTBO PAllMOHAJIBHBIX YHUCE,
UPPAUOHAIBHOE YUCIIO, KOPEHb CTENEHU N, IEHCTBUTEIBHOE YUCII0, MHOKECTBO
JNEUCTBUTENBHBIX YUCET, TEOMETPUUYECKAsI UHTEPIIPETAM HATyPaIbHbIX, LIETbIX,
palMOHAJIBHBIX, JEUCTBUTEIIBHBIX YUCEN;

MMOHUMATh U OOBSCHATH PA3HUITY MEXKY MTO3UIIMOHHON M HETIO3UIIMOHHOM CUCTEMaMHU
3aIlMCH YHUCET;

MEePEBOJUTD YUCIIA U3 OJTHON CUCTEMbI 3aITUCH (CUCTEMbI CUMCIICHUS) B IPYTYIO;
JIOKA3bIBaTh U UCIIOJIb30BATh MPU3HAKH JIEIIMMOCTA CYMMBI U ITPOU3BEICHUS IIPU
BBITIOJIHEHUY BBIYKMCIICHUN U PEIIEHUHN 33134,

BBITIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX U UPPALMOHAIBHBIX YHCEN C 3aIaHHOMN
TOYHOCTBIO;



— CpaBHUBATh JIEHCTBUTENIBHBIE YMCIIA PA3HBIMU CIIOCO0aMU;

— YHOPSI0YMBATh YKCIIA, 3aIIMCAHHBIE B BUJI€ OOBIKHOBEHHOW U JECATUYHOU OpOo0H,
YrClia, 3aIIMCAHHbIE C UCIIOJIb30BAHUEM apH(PMETHUECKOTO KBaPATHOTO KOPHS,
KOpHEM cTerneHu 0oJiblie 2;

— Haxoautb HOJI n HOK pa3upiMu cioco6amMu ¥ HCTIOIB30BATh UX IIPHU PELICHUH 33/1a4;

— BBIIOJHATH BBIYUCIIEHUS U IPe0Opa30BaHUs BbIPAXKEHUN, COAEPIKAIINX
J€MCTBUTENBHBIEC YUCIIA, B TOM YHCIIE KOPHU HaTYpaJIbHbIX CTEIECHEN;

— BBINOJHATH CTAHAAPTHBIE TOXKAECTBEHHBIE MPE0OPA30BAHMS TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALUMOHAIBHBIX BBIPAKEHHI.

B noeceomnesnotul scusnu u npu uzyuenuu opy2ux npeomemos:

— BBITIOJTHSATH ¥ OOBSCHATH CPABHCHHE PE3YJIbTATOB BRIYUCICHUH TIPU PEIICHUH
NPAaKTHYECKUX 3a7a4, B TOM YHCIIE MPUOJIMKECHHBIX BBIYUCICHUH, HCIIOIB3YS Pa3HbIC
CIoCcoObI CPAaBHEHMIA,

— 3aIUCHIBaTh, CPABHUBATH, OKPYTJISTH YUCIOBBIC JAHHBIC PEaTbHBIX BETUNIUH C
HCITOJTh30BAaHUEM Pa3HbBIX CHCTEM H3MEPCHHUS;

COCTaBJISITh U OIEHUBATH PAa3HBIMH CIIOCOOAMHU YHCIIOBBIC BBIPAKEHUS TPH PEIICHUN
MPAKTUYECKUX 3aJ1ad U 337249 U3 IPYTUX YICOHBIX PEIMETOB

— Pazgen |l «BoITyCKHUK MOJIYYIUT BO3MOKHOCTh HAYIHTHCS

—  Jlocmuoicenue pezynbmamog pazoena |;

—  €80000HO ONEPUPOBAMb YUCTOBLIMU MHOIMCECMBAMU NPU PEUUeHUU 3a0al,

—  NOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACULUPEHUSL YUCTOBLIX MHONCECME,

—  81a0emb OCHOBHLIMU NOHAMUAMU MEeOPUU 0eTUMOCMU NPU PeUeHUU CIAHOAPMHbBIX
3adau

—  umMems 6aA308vble NPEOCMABILEHUSL 0 MHONCECMBE KOMNIEKCHBIX YUCE]L,

— €B0000HO BbINOIHAMb MOAHCOECEEHHbLE NPe0OPAZ08AHUS MPULOHOMEMPULECKUX,
JI02apumMuyecKux, CmeneHHulx GblpadCceHul,

— grnadems opmynou bunoma Hetomona;

—  NpUMeHAmMb NpuU peuleHuu 3a0ay meopemy o aunernom npeocmaesnernuu HOJ/J;

— npumeHams npu pewenuu 3a0a4 Kumaiickyio meopemy o6 ocmamxax;,

— npumeHamb npu pewienuu 3a0a4 Manyro meopemy Pepma;

— YMemb 8bINOIHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCEME CYUCTIeHUSL,

—  NPUMEHAMb NPU peueHuU 3a0ad meopemuKo-4uciogvle QYHKYUU: YUcio u Cymma
Oenumeneti, pyHxyuio Jiliepa;

— NpUMEeHAmMb NPU peueHuu 3a0ad yentvle Opoou;

—  NPUMEHAMb NPU peueHUU 3a0ad MHO20UIeHbl C 0etCMBUMEeNbHbIMU U YebLMU
Koa¢hpuyuenmamu;

—  871a0emb NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMBLI MHO2OULEH U NPUMEHSIMb UX NPU
peuenuu 3a0a4;

— npumeHams npu peweruu 3a0a4 OCHOBHYI0 meopemy aneeopul;

NPUMEHAMb NPU peueHuu 3a0a4 npocmeuiuiue QYHKYUU KOMNIEKCHOU NepemMeHHOl KaK
eeomempuieckue npeoopazo8anus



Ypaeuenuﬂ U Hepaeencmea

— Paznen | « BImyCKHUK HAYYUTCS»

— CB000OHO OTIEPUPOBATH MOHATHUSIMH: YPABHCHHE, HEPABEHCTBO PABHOCHIIBHBIC
yYpaBHEHUS U HEPABEHCTBA, YPABHEHHUE, SIBJISIOIICECS CIEACTBUEM JIPYTOro YpaBHEHUS,
ypaBHEHUS, PABHOCUJILHBIE HA MHOYKECTBE, PABHOCUJIBHBIE MPEeoOpa3oBaHus
YpPaBHECHUH;

— pemaTth pa3Hble BUAbl YPABHCHUH W HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPHIC
ypaBHEHHUS 3-i U 4-1 cTeNeHel, TpoOHO-pallMOHANIBHBIC U UPPaAIlMOHAIbHBIC;

— OBJIJIETh OCHOBHBIMHU THUTIAMU TTOKA3aTEIIbHBIX, TOTapU(DMHUUECKIX, UPPATMOHATHHBIX,
CTETICHHBIX YPABHEHUN U HEPABEHCTB U CTAHAAPTHBIMU METOJIAMH UX PEIICHUM U
MIPUMEHSTH UX TIPU PEILICHUH 33]1aY;

— TIPUMEHATH TeopeMy be3y K pelieHno ypaBHEHUT;

— TIPUMEHATH TeopeMy Buera /i1 pelieHus HEKOTOPhIX YPAaBHEHUH CTETICHU BBIIIIE
BTOPOW;

— TOHUMATh CMBICI TEOPEM O PAaBHOCWJIBHBIX U HEPABHOCWIHHBIX MTPEOOPA30BAHUSIX
YpaBHEHUH U YMETh UX JI0Ka3bIBATh;

— BJAJCTh METOJAaMU PEIICHUS YPaBHEHUHN, HEPABEHCTB U UX CUCTEM, YMETh BHIOHMPATh
METO/ PEICHUsI 1 00OCHOBBIBATH CBOM BHIOOD;

— HCIOJIb30BaTh METO MHTEPBAJIOB JJIsI PEIICHHUs] HEPABEHCTB, B TOM YHCJIE IPOOHO-
palMOHAJIBHBIX M BKIIFOYAIOIINX B ce0sl MppallMOHAJIbHBIC BRIPAKEHUS,

— pemiath aire0pandeckre ypaBHEHUs U HEPABEHCTBA U UX CUCTEMBI C TapamMeTpaMu
anreOpanyeckuM U rpaduyecKuM METOJaMu;

— BJIQJIETh Pa3HBIMU METO/IAMU JI0Ka3aTEILCTBA HEPABEHCTB;

— pemniath YpaBHEHMS B LIEJIBIX YHCIIAX;

— u300pakaTh MHOXECTBA Ha TJIOCKOCTH, 3aJlaBacMbI€ YPaBHEHUSIMH, HEPABEHCTBAMU U
UX CHCTEMaMHU,

— CBOOOJIHO MCIIOJB30BaTh TOXIECTBEHHbBIC MTPE0OPA30BaHUS IPU PEIICHUN YPABHEHUN
Y CHUCTEM YpPaBHEHUU

B noeceonegnou yxcusHu u npu uzydeHuu opysux npeomemos:

— COCTaBJISATh W PEIIaTh YpaBHEHUS, HEPABECHCTBA, MX CUCTEMBI TIPH PEIICHUH 33129
JIPYTUX YIeOHBIX MPEIMETOB;

— BBITIOJHSATH OIIEHKY MPAaBI0NOI00MS pe3yIbTaTOB, OJIYIaEMbIX TIPU PEIICHUH
Pa3IUYHBIX YPABHEHHM, HEPABEHCTB U UX CUCTEM MPU PEIICHUH 337424 JPYTUX
y4€OHBIX MPEMETOB,;

— COCTaBJISATh W PEIIaTh YPaBHEHUS U HEPABEHCTBA C TapaMeTpaMHU NP PEIICHUU 3a/1a4
JIPYTUX YI€OHBIX MPEIMETOB;

— COCTaBJISATh YpPaBHEHHUE, HEPABCHCTBO MJIM UX CHCTEMY, OIMCHIBAIOIIKE PEaTbHYIO
CUTYAIIMIO WM MPUKIIATHYO 3a]1a9y, HHTEPIPETUPOBATh MOJIYICHHBIC PE3YJIbTATHI;

— HCIOJB30BaTh MPOTPAMMHBIE CPEJICTBA MIPH PEIICHUH OTIEIBHBIX KJIACCOB YPABHEHHIMA
Y HEPABEHCTB
Paznen |l « BpIyCKHUK MOTYyYUT BOZMOXKHOCTH HAYUYUTHCS



— Jlocmuowcenue pezynomamos pazoena |,

— €80000HO Onpedenams Mmun U 8blOUPaAmMs Memoo peuleHusi NOKA3amenbHbIX U
Jlo2apugmuyeckux ypasHeHul u HepaseHCcms, UppayuoHAaIbHbIX YPAGHEHUU U
HepageHcme, MmpuzoHOMempuU4ecKux ypasHeHUul U HepaeeHcme, ux cCucmem,

— €80000HO peuwams cucmembl TUHEUHbIX YPAGHEHULL,

—  peuiamsv 0CHOBHble MUNbl YPABHEHUU U HePABEHCNE C NAPAMEMPAMU,

— npumeHamv npu peutenuu 3a0ay Hepagencmea Kowu — byuaxoseckozo, bepnynnu;

—  uMemv npeocmasieHue 0 HepageHCmeax Mexcoy cCpeOHUMU CMeneHHbIMU

Dynkyuu

— Paznen | « BeImyCKHUK HAYYUTCS»

— BrnageTrb NOHATUAMU: 3aBUCUMOCTb BEJTMYMH, (QYHKIUS, ApIYMEHT U 3HaUC€HUE
byHKIIMU, 00JIACTh ONPE/EICHUS 1 MHOKECTBO 3HaUYCHUN (DYHKIINH, rpaduk
3aBHUCUMOCTH, IpauK PYHKIINH, HYyIU QYyHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHue Ha YUCIOBOM MPOMEXKYTKE, yObIBAHHE HAa YHCIOBOM ITPOMEXKYTKE,
HauOoJbllIee M HAaUMEHbIIee 3HaueHUe (PYHKIIMHU Ha YHCIOBOM ITPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEpUOJI, YETHAS U HEUETHas! PYHKIMH; YMETh IPUMEHSATh
STH TOHATHUS TPU PELICHUH 33/1a4;

— BIAQJCTh MOHATHEM CTENICHHAs! (PYHKIIHSI; CTPOUTH €€ TpaduK U YMETh IPUMEHSITh
CBOMCTBA CTENEHHON (PYHKIMHU NIPHU PELICHUH 3a/1aY;

— BIIQJICTh MOHATUIMM MOKa3aTeabHas (GyHKIIMS, SKCIIOHEHTA; CTPOUTh UX IpaduKu U
YMETb IIPUMEHTH CBOMCTBA NOKAa3aTENbHON (YHKIIUH NPU PELICHUH 3a/1a4;

— BJIQJIETh OHATUEM Joraprupmuyeckas PyHKIHS; CTPOUTH €€ TpaduK U yMETh
MPUMEHSTHh CBOMCTBA JIoTapudMUIecKor (GyHKIIUU MPU PEIICHUH 3a/1a4;

— BIAQJETh MOHATHSIMH TPUTOHOMETpHUECKHe (DYHKIIUU; CTPOUTH UX TPaPUKU U YMETh
MPUMEHSTh CBONCTBA TPUTOHOMETPUIECKUX (DYHKITUH MPU PEIICHUH 3a/1a4;

— BIQJICTh MOHATHEM 0OpaTHasi (PYHKIIMS; IPUMEHSATh 3TO TIOHATHE TIPU PEILICHUH 33/1a4;

— TPUMEHSTH NP PEIICHUH 3a]]a4 CBOMCTBA (PYHKIIHI: YeTHOCTh, IEPUOAUYHOCTD,
OTrPaHUYECHHOCTb;

— TPUMEHATH NPU PEIICHUHU 3a/1a4 TpeoOpa3zoBaHus rpa@uKoB (QyHKIIHIA;

— BIQJETh MOHATHIMH YUCIIOBas MOCIEA0BATEIbHOCTD, apupMeTHIecKas 1
rE€OMETPUYECKAsI IPOTPECCHUS;

— TPUMEHSThH NP PEIICHNUH 33]]a4 CBOMCTBA U MPU3HAKU apU(PMETHUUECKOHN U
F€OMETPUYECKONW MPOTPECCUM.

B nosceonegnotl scuznu u npu uzyueHuu opy2ux y4eOHulx npeomemos:

— OMNpenensaTh Mo rpadrukaM U UCIOIB30BaTh IS PEIICHUS TPUKIIAIHBIX 3a]1a4 CBOMCTBA
peabHBIX MPOILIECCOB M 3aBUCUMOCTEH (HauOOIbIITNE U HAUMEHBIITHNE 3HAUCHUS,
IPOMEXKYTKH BO3pACTaHUs U YOBIBaHUS (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHUMIITOTHI, TOUKH TIeperuoda, nepuoj u T.11.);

— MHTEPHPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON NPAKTUYECKON CUTYaALIUH;.



OTIPEAETATH MO rpaduKaM IpOCTeHIINe XapaKTEPUCTUKH MEPUOINIECKUX MTPOLIECCOB B
OMOJIOTHH, IKOHOMHKE, MY3bIKE, PAIUOCBS3H U JIp. (AMIUIUTYAQ, IEPUOJ U T.11.)

— Paznen | | «BpimyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS
— Jocmuorcenue pezynomamos pazoena I;
— 81ademb NOHAMUEM ACUMNIMOMbL U YMEMb €20 NPUMEHSAMb NPU PeueHUulY 3a0a4;

—  NPUMEHAMb MemoObl peueHUs npocmenuux OuppepeHyuaIbHbIX YPAGHEeHUL NepP8o2o
U 8MOPO20 NOPAOKO8

Inemenmuvl MamemMamuyecKko2o aHaIu3a

— Paznen | «BpIMyCKHUK HayqUTCS

— Bnanets nonsiTueM GeCKOHEYHO YOBIBAOIIAs T€OMETPUYECKasi IPOrpeccusi 1 yMeTh
IIPUMEHSATH €0 MPU PELICHUHU 3a/1a4;

— MPUMEHATH Ul PELICHU 3a7a4 TEOPUIO IIPENIEIIOB;

BJI/IETh NOHATUAMU OECKOHEUHO OOJIbIINE U OECKOHEYHO MaJjible YHCIIOBbIE
HOCJIEI0BATEIbHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO
MaJIbIE NTOCJIEN0BATENBHOCTH;

BJIAJETh NOHATHIMU: IPOU3BOIHAA (PYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKLINH;

— BBIYUCIATH IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIMM U UX KOMOMHAIUH;

— HCCIeN0BaTh (PYHKIIMU HA MOHOTOHHOCTb U 9KCTPEMYMBI;

— CTpPOUTH rpaKH U MPUMEHSTH K PELICHUIO 33/1a4, B TOM YHCIIE C TapaMeTPOM;

— BJIaJIETh MTOHATUEM KacaTelbHasd K rpaduKy QyHKIIMU U YMETh IPUMEHSATD €ro MpU
pEeLIECHNH 3a/a4;

— BJIQJICTh MTOHATHUSMU TIEpBOOOpa3Hast PYHKITUS, OTIPEICTICHHBIA HHTETPal;

— TMpUMEHATH Teopemy HproToHa—JIeliOHuUIa 1 ee CIIeICTBUSA JIs pelieHus 3a/1ay.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux yueOHvix npeomMemos.

— pelaTth NpUKIaIHbIC 3a]]a41 U3 OMOJIOTUH, PU3UKU, XUMUU, IKOHOMUKHU U IPYTUX
IIPEAMETOB, CBSI3aHHBIC C UCCIIEIOBAHUEM XaPAKTEPUCTUK IIPOLIECCOB;
UHTEPIIPETUPOBATH ITOJyUYECHHBIE PE3YJIbTATHI

— Paznen | | «BpImyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS

— Jlocmuoicenue pezyrvmamos pazoena I;

—  €B0O0OHO 61a0emb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYLECKO20 AHANU3A OIS
BbIYUCTICHUS. NPOU3BOOHBIX (DYHKYUU OOHOU NEPEMEHHO,

—  C80D00HO NPUMEHAMb ANNAPAMm MAMeMAMuUYecK020 aHaIu3a Ojisi UCCIe008AHUS.
@YHKYULL U NOCMPOEHUsL 2PAPUKO8, 8 MOM HUCTIe UCCAEO08AHUSL HA BbINYKIOCTb,

— onepuposamsv NOHAMUEM Nep8ooOPA3HOL PYHKYUU OJIsl pelleHUs 3a0ay;

— 061a0emb 0CHOBHbLIMU c8edeHusMU 00 unmezpaie Hovtomona—Jleiibnuya u ezo
npocmetuux nPUMeHeHUsxX,

— onepuposamv 8 CMAHOAPMHBIX CUMYAYUSX NPOUZBOOHBIMU BbICULUX NOPAOKOB,

—  yMemb NPUMEHAMb NPU PeuleHUul 3a0ayi C80UCMEa HenpepPuLBHbIX (DYHKYULL,

—  yMemb NPpUMEHAMb NPU peuieHul 3a0a4 meopemsl Betiepwumpacca;



—  yMemb 8bINOJIHAMb NPUOIUNCEHHBIE 8bIYUCTIEHUS] (MemOObl peuleHUs YPAGHEeHUL,
8bIYUCTIEHUS] ONPEOeNIeHHO20 UHmMe2pana),

—  yMemb NpUMEHAMb NPULONHCEHUE NPOUIBOOHOU U ONPedeeHH020 UHme2pana K
peulenuro 3a0a4 ecmecmeo3HaHusl,
enadems NOHAMUAMU 8MOPAsI NPOU3BOOHAS, BLINYKIOCMb 2paAPuUKa QYHKYUY u ymenms
uccne0o8ams YHKYUIO Ha 8bINYKIOCHb

Cmamucmuka u meopusn 3ep0}lmnocmeﬁ, JocuKa u Komﬁuuamopuka

— Pa3zpen | «BplmycKHUK HayduTCs»

— OmnepupoBaTh OCHOBHBIMHU OMHCATEIHHBIMU XapaKTEPUCTUKAMH YUCIOBOTO HaboOpa,
MTOHSITUEM T'€HEpaJIbHAsl COBOKYITHOCTh M BBIOOPKOMW U3 HEE;

— OIEpPUPOBATH MOHATHUSAMHM: YaCTOTA U BEPOSATHOCTH COOBITHS, CYMMa U MPOU3BE/ICHUE
BEPOSITHOCTEH, BBIYUCIISITH BEPOATHOCTU COOBITHI HA OCHOBE MOJ/ICUETa YKCIIa
UCXO/0B;

— BJIaIEThb OCHOBHBIMU MOHATUSMU KOMOUHATOPUKU U YMETh UX MPUMEHSTH IPU
peLIeHNH 3a/a4;

— HMETbh NpPEJCTaBIeHUE 00 OCHOBaX TEOPUU BEPOSTHOCTEM;

— MMETH NPEJCTABICHUE O TUCKPETHBIX U HEMPEPHIBHBIX CIIyYalHbBIX BEIUYNHAX U
pacrpeneneHusax, 0 He3aBUCUMOCTH CITYYaHBIX BEIUYMH;

— MMETh IIPEJCTABIICHUE O MATEMAaTUYECKOM OKUIAHUU U JUCIIEPCUU CIIyYaHBIX
BEJINYMH;

— MMETh NPEJCTABICHUE O COBMECTHBIX PACIIPEIEICHUSX CIyYaHBIX BEJIMYNH;

— TIOHHMMATh CYTh 3aKOHA OOJIBILIMX YKCEN U BBIOOPOYHOTO METO]1a U3MEPEHHUS
BEPOSITHOCTEN;

— HMMETh IIPEJACTABICHUE O HOPMAIILHOM PaCIpeIEIeHUN U IPUMEPAX HOPMAJIbHO
pacIpeeeHHbIX CIIy4YalHbIX BEJIUYMH;

— MMETh NPEJCTABICHUE O KOPPEISALNH CIIyYalHbIX BEJTUYMH.

B noeceonesnotl srcusnu u npu uzyuenuu opyaux npeomemos:

— BBIYUCJIISATH WIH OIEHUBATh BEPOSTHOCTH COOBITHI B peabHOM KU3HU;

— BBIOMpPaTh METObI MOIXOSIIETO MPEACTABICHUS 1 OOPA0OTKU JTAHHBIX
Paznen | | «BBITyCKHUK MOTYyYUT BO3MOKHOCTH HAYUHUTHCS

—  Jlocmuoicenue pezynvmamos pazoena l;

— umems npeocmasienue 0 YeHMpAaibHoOU NPedebHol meopeme;

—  umemv npeocmasieHue o0 6blOOPOYHOM KO uyuenme Kopperiyuu u TUuHeuHou
pezpeccuu;

— uMemv npeocmasieHue 0 CMamucCmu4ecKux 2unome3ax u npogepke Cmamucmuieckot
eunomesbvl, 0 CMAMUCMUKe Kpumepusi u ee yposHe 3Ha4uUMOCmu,

— umMemb npeocmasienue 0 C8A3U IMIUPULECKUX U MeOPemUYecKux pacnpeoeieHui;

— umems npeocmasienue 0 KOOUpo8aHuu, 08OUYHOL 3anUcl, 080UUHOM Oepese,

—  8lla0emsb OCHOBHLIMU NOHAMUAMU meopuu 2paghos (2pag, eéepuuna, peopo, cmeneHs
8epuiUHbL, NYMb 6 2page) u ymems npuMeHsims ux npu peuleHuu 3a0ay;



— uMemv npeodcmasieHue 0 0epesbsx U ymems NPUMeHsIMsb Npu petueHun 3a0a4,

— 81ademb NOHAMUEM CEA3HOCIb U YMemb NPUMEHIMb KOMNOHEHMbL C8A3HOCIU NPU
pewenuu 3a0ad;

—  yMemb 0CyWecmsinams nymu no peopam, 00xoowl pebep u eepuiun epaga;

—  umemwv npedcmasieHue 00 dUIEPOBOM U 2AMULLINOHOBOM NYMU, UMENb
npeocmasieHue 0 mpyoHOCmU 3a0a4U HAXOHCOEHUS 2AMUTbINOHO8A NYMU,

—  81a0emb NOHAMUAMU KOHEUHbLe U CHENHbLE MHONCECMBA U YMemb UX NPUMEHIMb NPU
peuenuu 3a0a4;

—  yMemb NPUMEHAMb MeMOo0 MAMemMamuieckou UHOYKYuu,

—  yMemb npumeHsImov npunyun Jupuxie npu peuenuu 3a0a4
Texcmoesvie 3a0auu
Paznen | «BoITyCKHHK HaydnuTCS»

— Pemats pa3Hble 3a1a4u NOBBIIEHHON TPYIHOCTH;

— aHaJIM3UPOBATh YCIOBHE 3a/1a4M, BHIOMPATHONITUMAJIBHBINA METOJ] pELICHUS 3a/1a4H,
paccmarpuBas pa3JIMyHble METO/IbI;

— CTPOUTH MOJIETb PELIECHUS 3a/1a4, IPOBOAUTH J0KAa3aTEIbHbIE PACCYKICHUS MTPU
pEelIeHNH 33/]a4uH;

— pemiath 3a7a4yu, TpeOyrolre nepedopa BApUaHTOB, MPOBEPKHU YCIOBUH, BEIOOpA
ONTHUMAJIBHOTO PE3YJIbTATA;

— aHaJIM3UPOBATh U MHTEPIPETUPOBATH NOJYyUYEHHBIEC PEILICHUS B KOHTEKCTE YCIOBUS
3aJ1a4uM, BEIOMpATh PELICHUs], HE IPOTUBOPEYALUE KOHTEKCTY;

— TEpPEeBOAUTH MPU PELICHUH 33a4d MH(OPMALUIO U3 OJHOM (OPMBI 3aIIMCH B IPYTYIO,
UCIIOJNb3Ys IPU HEOOXOAMMOCTH CXEMbI, TAOIUIIbL, Tpa(pUKHU, TUATPAMMBI.

B noeceomnesnotl srcusnu u npu uzyuenuu opysux npeomemos:

— peuiaTh IPAKTUYECKUE 3a/1a4 U 3a]]a4K U3 APYTUX IPEIMETOB
Paznen | | «BbImyCKHUK MOTYyYUT BOSMOXKHOCTH HAYUYUTHCS
—  Jlocmuoicenue pezynivmamos pazoena |

MaremaTuka: reomeTpus
Paznen | «BoimyckHUK HAyunuTCS»

— Bunazners reomeTprYeCKUMM MOHATHAMMU [IPU PELICHUH 3a/1a4 U IPOBEICHUN
MaTEMAaTUYECKUX PACCYKICHUI;

— CaMOCTOSTENBHO (POPMYITUPOBATH ONPEACIICHUS TEOMETPUUYECKUX (PUTYp, BBIIBUTATD
TUIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKaX FreOMETPUUYECKUX (PUTYp U 0OOCHOBBIBATH
WM ONPOBEpraTh MX, 00001IaTh UM KOHKPETU3UPOBATh PE3YJIbTaThl HA HOBBIX
KJj1accax (puryp, NpoOBOJAUTH B HECIOKHBIX CIIydasiX KiacCuPpuKaluio Guryp mno
Pa3IMYHBIM OCHOBAHUSIM;

— HCCIIE0BATh YEPTEKH, BKIIIOUasi KOMOMHAIMU (DUTYp, U3BIIEKATh, HHTEPIPETUPOBATh
U TIpeo0pa3oBbIBaTh HHGOPMALIHIO, IPEICTABICHHYIO HA YepTexkax;

— pemaTh 3aJa4l F€OMETPHUUYECKOTO COAEPKAaHU, B TOM YHCIIE B CUTyalUsaX, KOraa
QJIITOPUTM PEUICHHSI HE CIIEIyeT SIBHO U3 YCIOBUS, BBITOJIHATh HEOOXOAUMBIE AJIsI



penIeHus 3aJa4M TONOJHUTEIbHbIE IOCTPOCHHUS, HCCIIE0BATh BOZMOXHOCTb
pUMEHEHUS TeopeM U (HOpMYJ JJi pElIeHUs 3a/1aY;

yMeTh GOPMYIUPOBATH U JOKA3IBATH T€OMETPUUECKUE YTBEPKICHUS;

BJIQJIETh OHATHAMU CTEPEOMETPUU: IPU3MA, NapAJIIENICIUIE, TUPAMHUAA, TETPadIp;
UMETh MPECTaBICHUsI 00 aKCHOMaX CTEPEOMETPUU U CIICACTBHUIX U3 HUX U YMETh
MIPUMEHSATH UX MPU PEIICHUH 33/1a4;

YMETh CTPOUTH CEUYEHHSI MHOTOTPAaHHUKOB C UCITOJIb30BAHUEM PA3JIMYHBIX METOJ/IOB, B
TOM YHCJIE U METOJIA CIIEJIOB;

MMETH MPEACTABICHUE O CKPEUIMBAIOIINUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh
HaxXOJIUTh YTOJ U PACCTOSTHUE MEXKIY HUMU;

MIPUMEHSATH TEOPEMBI O NMAPATIIETBHOCTH MPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE NPH
pELIeHUH 3aa4;

YMETb IPUMEHSTH MapajlIeIbHOE MPOEKTUPOBAHUE Il U300pakeHus puryp;

YMETh IPUMEHSATH NEPHEHAUKYIIPHOCTH NPAMON U TJIOCKOCTHU MIPHU PELLICHUH 3a]1a4;
BJIQJIETh OHATUSIMU OPTOTOHAIBHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX MIPOEKIUH,
YMETh IPUMEHSATH TEOPEMY O TPEX MEPIEHIUKYISIPAX IPU PELICHUH 3a/1a4;

BJa/I€Th NOHATUSAMHU PACCTOSTHUE MEXKIY (PUTypamMH B POCTPAHCTBE, OOIIMI
NEPHEHANKYJISP ABYX CKPEIIUBAIOIIMUXCS MPSAMBIX U YMETh IPUMEHSATh UX IIPU
pELICHUH 3aad4;

BJIQJIETh MOHSATHEM YTOJl MEXAY MPSAMOM U INTIOCKOCTHIO U YMETh IPUMEHSTh €r0 IPH
pELIeHUH 3aa4;

BJIQJIETh MOHSTHUSIMU JABYTPAHHBIA YTOJ, YTOJ MEXAY IUIOCKOCTSIMH,
MEPHEHANKYJIAPHBIE NIOCKOCTU U YMETh PUMEHSTh UX IIPU PEUICHUU 33/1a4;
BJIAJ€Th MOHATHIMU MPU3Ma, NapAJIIEIICIIAIIE]] U TPUMEHSATh CBOMCTBA
napaJijIeJIenuIe a Py PeIICHNH 3a/1a4;

BJIAI€Th MOHATHEM MPSAMOYTOJbHBINA MapajuieJenune]] U MPUMEHATh €ro NPy PEIICHUH
3a/1ad4;

BJIAJ€Th MOHATUSIMU MUPAMH/IA, BUbI MTUPAMU/I, SJIEMEHTHI IPABWIIBHOW MUPaAMUIbI U
YMETh IPUMEHSTH UX MPHU PEIICHUH 3a/1a4;

UMETH IIPEICTABICHUE O TEOpEME Diliiepa, MPaBUIIbHBIX MHOIOTPaHHUKAX;

BJIAI€Th MOHATHEM ILIOIIA/IA TOBEPXHOCTEH MHOTOIPAHHUKOB U YMETh TPUMEHSTD €r0
P PELLIEHUH 3a]1ay;

BJIaIETh MOHATHUSIMU TeJla BpalleHus (LHJIMHIP, KOHYC, ap U cdepa), UX CEUCHUS U
YMETh NPUMEHSATh UX NP PEIICHUH 3a/1ay;

BJIA/IETh MOHATHSIMH KacaTeIbHbIE MPSMBIE U IUIOCKOCTU U YMETh IPUMEHATh U3 IIPH
pELIeHUH 3aa4;

UMETh MPEICTABICHUS O BIIMCAHHBIX U OMUCAHHBIX chepax U yMeTh MPUMEHSATh UX
IpY pelIeHUH 3a/1a4;

BJIa/IETh MOHATUSIMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJ BPALLICHUS U TPUMEHSTh
UX MPU PEIICHUH 3a/1a4;

MMETH MPEACTABJICHUE O Pa3BEPTKE LIMJIMHAPA U KOHYCA, IUIOLIaI1 IOBEPXHOCTH
LWJIMHAPA U KOHYCa, YMETh IPUMEHSATh UX MPU PELICHUH 33a4;



— HMETh NPEJCTaBICHUE O IJIOIMAAU chephbl U YMETh IPUMEHSTh €r0 MPHU pEelICHUU
3azay;

— yMETh pelIaTh 3aa9d Ha KOMOWHAIIMA MHOTOTPAHHUKOB U TEJI BPAIICHUS;

— UMETh MPEJCTaBICHUE O MOJOOUHN B TPOCTPAHCTBE U YMETh pelIaTh 3aa4u Ha
OTHOIIIEHUE 00BEMOB U TUIOMIACH MOBEPXHOCTEH MOAOOHBIX (DUTYP.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBIISITH C HCTIOJIb30BAHUEM CBOMCTB F€OMETPUUECKUX (DUTYp MaTeMaTUYECKUE
MOJIEJIN JUISl pEHIEHUs 3a]1a4 MPAaKTHYECKOr0 XapakTepa U 3a1a4 U3 CMEXHBIX JUCLUIUINH,
MCCJIEIOBATH MOTYYEHHBIE MOJEIHN U HHTEPIIPETHPOBATH PE3YJIHTAT

Pa3nen | | «BbImyCKHUK NOTYyYUT BO3MOKHOCTh HAYYUTHCS)

—  Hmems npedcmasnenue 06 akcuomMamuyeckom memooe,

— 81ademb NOHAMUEM 2eOMempUuyecKue Mecma modex 8 NPOCmpancmee u ymems
NPUMEHAMb UX OJIS1 peulenus 3a0ad,

—  yMemb NpUMeHsImbs OJisl peuleHus: 3a0a4 C8OUCMEA NIOCKUX U O8YCPAHHBIX Y2l08,
MPpexespannoco yeia, meopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepaHHo20 Yeid,

— 81ademb NOHAMUEM NePREeHOUK)ISAPHOE CeyeHUe NPU3MbL U YMemb NPUMEHIMb €20 Npu
peuenuu 3a0a4;

—  umemv npeocmasieHue 0 080UCMBEEHHOCU NPABUTLHBIX MHO202DAHHUKOS,

— 81a0emb NOHAMUAMU YEHMPATbHOE U NAPAebHoe NPOeKMUPOBAHUe U NPUMEHSIMb
UX NPU NOCMPOEHUU CeYeHULl MHO20CDAHHUKOB MemOo0OM NPOEKYULL,

—  uMemv npeocmasieHue 0 pazeepmKe MHO20CPAHHUKA U Kpamyuatiuiem nymu Ha
NOBEPXHOCMU MHO20CPAHHUKA,

—  umemv npeocmasieHue 0 KOHUYeCKUX Ce4eHusix,

—  umemv npeodcmasierHue 0 Kacaruwuxcs chepax u KoOMOuHayuu mes epawjeHust u ymemsn
NPUMEHMb UX NPU peueHul 3a0a4;

—  NPUMEHAMb NPU peuleruu 3a0ay GopMYIy pAcCMOAHUSL OM MOUKU 00 NAOCKOCMU,

— 81ademb pa3HbIMU CNOCOOAMU 3A0AHUSA NPIMOTL YPAGHEHUAMU U YMeMb NPUMEHSIMb
npu peweruu 3a0au;

—  NPUMEHAMb NPU peuleHuU 3a0ay U 00KA3amenbCcmee meopem 8eKmopHbll Memoo u
Memoo Koopouxnam,

—  umMembvb npedcmasiieHue 00 aKcuomax odvema, NPpUMeHaIms Gopmyvt 00veMos
NPAMOY20IbHO20 Napaiieienunedd, Npumvl U NUPAMUObl, Mempa’opa npu peuleHuu
3a0au,

—  NPUMEHIMb meopembl 00 OMHOULEHUSX 00bEMOB NPU PeUleHUU 3a0al,

—  NPUMEHAMb UHMe2PAJl 0I5l 8bIYUCTICHUS 00bEeMO8 U NOBEPXHOCHEN meil 8PAULeHUs,
BbIYUCTICHUS NIOUAO0U ChepuyecKo20 nosica u 00vema waposo2o Closl,

— uMemv npeodcmasieHue 0 OBUNCEHUSIX 8 NPOCMPAHCMEe: NaAPAJLIeIbHOM NepeHoce,
CUMMEMPUU OMHOCUMENILHO NJIOCKOCMU, YeHMPATbHOU CUMMEMPUU, NOBOPOME
OMHOCUMENILHO NPAMOU, BUHMOBOU CUMMEMPUL, YMemb NPUMEHAMb UX NPU peuleHUU
3a0au,

—  umemwv npeodcmasierue 0 NIoUaou OPMO2OHAILHOU NPOEeKYULL,



umMems npedcmasienue 0 mpexepaHHom U MHO202PAHHOM yaie U NPUMEHAMb C8OLCMEA
NJIOCKUX Y2ll08 MHO202PAHHO20 Y2id NPU peuleHuu 3a0ay,

umMemyv npedcmasieHus 0 npeoobpaz08aHu NOOOOUs, 2OMOMemuU U ymems
NpUMeHsmsb UX Npu peueHuu 3a0ad;

yMemy peuiams 3a0a4y Ha NI0CKOCMU MEmoOamu Cmepeomempuul,

yMemsb npuUMeHamb hopMynbl 00beMO8 npu peueHuu 3a0a4

Bexmoput u koopounamot 6 npocmparncmee

Paznen | «BoinmyckHUK HAydnuTCS»

BJ'I&I[CTB IMMOHATHUAMHA BCKTOPBI U UX KOOPAUHATHI,

YMCTD BBIIIOJIHATDH OIICPpAll HAl BEKTOPAMM,

HUCIIOJIB30BaTh CKAJIIPHOC IMTPOU3BCACHHUC BCKTOPOB IIPHU PCUHICHUHU 3a/1a4;

IMPUMCHATHb YPAaBHCHHUC IINIOCKOCTH, (bOpMYHy PaCCTOAHUA MCXKAY TOYKAMH, YPABHCHHC
C(l)epBI ITpH pCIICHUM 3aJ1a4;

IMPUMCHATBb BCKTOPBI U MCTOA KOOPAHWHAT B IIPOCTPAHCTBC IIPpU PCIICHUHU 3a1a4

PaB,I[eJ'I Il ((BBIHYCKHHK IMOJIYYUT BO3MOKHOCTb HAYUHUTHCA»

—  Jlocmuoicenue pezynvmamog pazoena |;

HAxXoo0umov 00veM napaiienienuneoa u mempal’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPUIUH,

3a0aeams NPAMYIO 8 NPOCMPAHCIEE;

HAaxoo0ums paccmosnue om mouku 00 nI0OCKOCMU 8 cucmeme KoopOuHam,

HAaxooums paccmostue mMexicoy CKpeuusaruuMuUcs NPAMbIMU, 3A0aHHbIMU 8 CUCTeMe
KOOpOuHam

Hcem opus mamemamuKku

Paznen | «BoinmyckHUK HAyunuTCS»

NmeThs npeacTaBiieHuE 0 BKIAJE BbIIAIOIINXCS MATEMATUKOB B Pa3BUTHE HAYKH;
MMOHUMATh POJIb MATEMATUKH B pa3BuTuu Poccun

Paznen | | «BbImyCKHUK MOTYyYUT BOSMOXKHOCTH HAYUYUTHCS

Jlocmuoicenue pesynomamos pazoena |

Memoowvt mamemamuxku

Pa3znen | «BoimyCkHUK HaydnuTCs»

Hcnonb30BaTh OCHOBHBIE METObI I0KA3aTENbCTBA, MPOBOIUTH 10KA3aTEIBCTBO U
BBITIOJHATH OITPOBEPIKEHHUE;

NPUMEHSTh OCHOBHBIE METObI PEILICHUSI MATEMATUYECKUX 3a/1a4;

HAa OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE XapaKTEPU30BaATh KPACOTY U
COBEPLIECHCTBO OKPYXAIOUIEro MUpPa U MPOU3BEICHUIN UCKYCCTBA;

MIPUMEHSTH MPOCTEUIINE MPOrPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PELICHUN MaTEMATUYECKUX 3a/1a4;

II0JIb30BATHCS MPHUKIAIHBIMU IPOrpaMMaMK U TPOrpaMMaMH CUMBOJIBHBIX BBIYMCIIEHUI
JUIS UCCIIEIOBAaHUSI MAaTEMaTUYECKUX O0OBEKTOB



Pazgen | | « BbllTyCKHUK NOSyYUT BO3MOKHOCTh HAYUYUTHCS)
— Jlocmuorcenue pezyromamos pazoena |,
—  NPUMEHAMb MAMEeMamuiecKue 3HaHUus K UCCIe008AHUIO OKPYHCAIOWe20 MUupa
(MoOdenuposanue huzuieckux npoyeccos, 3a0auu IKOHOMUKU)
2. Cogep:xanne yueoHoro npeamera (4084)
10 xaacc (2044)
AJredpa u HayaJia MaTeMaTH4eckoro anaan3sa (136 u)

1. leiictBuTesibHbIe yncaa (14 yacos).

[TonsiTue aericTBUTENBbHOrO uyncia. CBOMCTBA IEMCTBUTEIBHBIX YUCEN. MHOXKECTBA YUCET
W omepaluy HaJl MHOXECTBaMHU dYHuced. MeTo MaTeMaTH4ecKor HHAYKIUU. DOopMyIibl
gyyciaa TEPeCTaHOBOK, COYETaHMM, pa3menieHuil. PereHne KOMOMHATOPHBIX 3ajad.
JlokazarenbcTBO HepaBeHCTB. HepaBeHCTBO O cpenHeM apu(PpMETUYECKOM M CPEIHEM
F€OMETPUYECKOM JIBYX YHUCEI.

Hemumoctes nenbix uyucen. Jlenenne ¢ ocrtatkom. CpaBHenus. Pemenume 3amau ¢
11EJIOYMCIICHHBIMIA HEU3BECTHBIMU.

2. l'eomeTpust Ha Tu1ockocTH ( 12 )
CBoiicTBa OMCCEKTpHUCHI yrja TpeyrojbHUKa. PemeHue TpeyronbHUKOB. Bbrumcienue
OMCCEKTpPHUC, MEAWaH, BBICOT, PAJUYCOB BIIMCAHHOM W OINKUCAHHOM OKPY>KHOCTEH.
@opMynbl  TIOWAAM  TpeyroibHUKa: Qopmyna ['epoHa, BbIpaKe€HUA IUIOIIAIA
TPEYTroJIbHUKA Yepe3 panyC BIMCAHHON U ONTMCAHHON OKPYKHOCTEM.
Beluncnennss yrinoB C BEpPIIMHOM BHYTPM M BHE Kpyra, yrjia MEXAy XOpAaMu u
KacaresbHOM. Teopema O HPOU3BEACHHMM OTPE3KOB XopA. Teopema O KacaTelabHOU M
cekyuen. Teopema 0 cymMme KBaJIpaTOB CTOPOH U IMArOHAJIEH IapajuiesiorpaMmma.
Teopema Uessl u Teopema MeHnenast.

3. PannoHabHbIe ypaBHEeHNs M HepaBeHcTBa (18 u).
PaunonanbHble  BbIpaXeHHs.  MHOroujgeHbl  OT  HECKOJIBKUX  IEPEMEHHBIX,
cuMMeTpudeckue MHorowieHsl. @opmyna 6uHoma HbroToHa, cBOMicTBa OMHOMUHAIBHBIX
kodddurenToB, TpeyroiabHuk Ilackans. @opMynbl COKpPaEHHOTO YMHOKEHHS IS
CTapIINX CTEICHEM.
MHoOrouneHsl OT OJHOM MEPEMEHHOU. [[eTMMOCTh MHOTOWIEHOB. JleeHrne MHOTOWICHOB
¢ ocTtaTkoM. ParmoHanbHBIE KOPHM MHOTOYJICHOB C TenbiMu Koddduimentamu. Cxema
['opuepa. Teopema besy. Uuciio kopHeil MHOTrOUsIeHa. PemieHue nenpix anredopandeckux
YPaBHEHHUM.
PanronanbHble ypaBHEHHsI 1 HEPABEHCTBA, CUCTEMbI PAIMOHAIBHBIX HEPABEHCTB C OHOU
IIEPEMEHHOM.

4. Beenenue B crepeomeTpuio (3 1)



OCHOBHbIE MOHSTHUSI CTEPEOMETPHUH (TOUKA, MPsIMasi, INIOCKOCTbh, MPOocTpaHCcTBO). [ToHsaTue
00 aKCMOMaTHYECKOM CII0Cc00€ MOCTPOCHUS FTE€OMETPHUH.

5. [IapajuteJIbHOCTh NPSIMBIX U IJI0cKOcTel ( 16 )
[TapajuteTbHOCTh MPSIMBIX, MPSAMOM M IUIOCKOCTU. B3anMHOE pacrosioKEHHE MPAMBIX B
MPOCTPAHCTBE. YTOI MEXy AByMms npsiMbiMu. [lapamnensHocTh iockoctet. Tetpasap u
napajuieenunesn.
[TapamensHoe  mpoexktupoBanue.  OpToroHalibHOe  mpoekTupoBanue.  [lmomanp
OpPTOTOHAJLHOM MPOEKIIMM MHOIOYTroJibHUKa. M300paxkeHne mpoCTpaHCTBEHHBIX (QUTYD.
LleHTpanbHOE NPOEKTUPOBAHUE.

6. Kopenb crenenu N (12 u)
[Tonarue ¢pyHkMHU, ee 00JacCTU ONpENEICHUs U MHOKECTBA 3HaUeHUM. DyHKIM Y = XN,
rae N€ N, ee coiicTBa u rpaduk. [lonstue kopHst crenenu N>1 U ero cBOICTBA, MOHATHE
apu(pMETUIECKOTO KOPHSI.

7. CTeneHb NMOJIOKUTEIbHOrO unciaa (13 yacos)

[loHATHE CTENEHU C palMOHAJIbHBIM MOKAa3aTEJIEM, CBOMCTBA CTEIEHU C PAalMOHAJIbHBIM
nokazareneM. llonstue o mnpenene mnocnenoBarenbHocTU. CyIlleCTBOBaHUE Mpesena
MOHOTOHHOM W  OrpaHWYEHHOM MOCIENOBAaTEIbHOCTH. Teopembl O  Mpeaenax
nocienoBatenbHocTed. [lepexon k mpenenam B HepaBeHCTBax.. [[TMHa OKpYKHOCTH U
IJIONMIab ~ Kpyra Kak TMpeaenasl  mociefoBaTeabHOCTEH.  Psampl,  OeckoHewHas
reoMeTpruUecKasl mporpeccust u ee cymma. duciio €. [loHsThe cTeneHu ¢ 1eHCTBUTEIbHBIM
nokasarenieM. [lokazaTenbHas GyHKIMS, €€ CBONCTBA U TpaduK.

8. IlepneHAUKYJIAPHOCTH MPAMOI 1 IIocKocTH (17 )
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM, TMpPU3HAKM W CBOWCTBA. [lepneHAuKyIsipHOCTH
OpsAMOM W IUIOCKOCTH. JIBYrpaHHBIM yroJl, JMHEWHBIA YIroJl JBYI'PAHHOIO YrIJja.
[leprieHIUKYIISIp U HAKJIOHHBIE. YTOJI MEXIY NMPSIMOUN U TIIOCKOCTBIO.
PaccTostHusa oT TOYKH 10 IIIOCKOCTH. PaccTosgHue oT npsiMon 10 tiockocTH. Paccrosinue
MEXIy IapajulelIbHbIMM IUJIOCKOCTAMM. PaccTrosHMe MeXay CKpellMBarOIUMUCS
IPSIMBIMHU.

9. Jlorapudgmni (6 yacos).
Jlorapudm uncna. OcHoBHOE Jorapudmuieckoe ToxaecTBo. Jlorapudm mpousseneHus,
YaCTHOT'O, CTEIIEHU, MEepexoJ K HOBOMY OCHOBaHHUIO. JleCATUYHBIM W HaATypaJbHbIA
norapudmel. [IpeobpazoBanue BIpaKEHUN, COAEPKAIINX JTOTAPUPMBI.
Jlorapudmuueckast GyHKIHs, €€ CBONCTBA U TpaduK.



10. IIpocreiimme mnoka3aTejibHble M JoOrapupMuyecKue ypaBHEHUS] W
HepaBeHCTBa MeTo1bl NX pemeHusi (11 yacos).
[TokxazarenbHble U JOrapu(pMUUECKHE YPaBHEHNS U HEPABEHCTBA U METObl UX PEIICHUS.

11. Muororpanauku (144)
Bepumnel, peOpa, rpann MHOrorpaHHuka. Pazseptka. MHOrorpanssie yriibl. Belmykibie
MHOrorpanHuku. Teopema Ditnepa.
[Ipusma, ee ocHOBaHuUs, OOKOBbIE pedpa, BBICOTA, OOKOBasi MOBEpPXHOCTH. [Ipsimas
U HakJoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Kyo6.
[Tupamuia, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAsi MOBEPXHOCTh. TpeyrojpHas
nupamuaa. [IpaBuiibHas nupaMuaa. Y ceUeHHasi MUpaMuIa.
CummeTpuu B KyOe, B mapajiesnenunene, B npusme u nupamuze. [loudarue o cummerpun
B MpOCTpaHCcTBE (LUEHTpasibHAs, oceBasi, 3epKaibHas). [I[pumepsl cummerpuii B
OKpY>KarolleM MUPE.
Ceuenns MHOrorpaHHuka. Iloctpoenne ceueHui.
[TpencraBienne o NpaBUIBHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTas/p, JOJAEKa’Ap U
MKOCAdIP).

12. CuHyc M KOCHHYC YIJia U Yyucia (74acoB).
ITonsitne yrna u ero mepsl. Pannannas mepa yria. OnpeneneHue CUHyca U KOCHHYcCa
yrina u uyucia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO MJIsi CHHYCa U KOCHHYCA.
[loHATHS apKCHHYCaA, ApKKOCUHYCA.

13. TaHreHc ¥ KOTAHTeHC yrJia u yncia (6 yacos ).
OmpenencHue TaHTeHCca M KoTaHTreHca yria.  OCHOBHBIC — TPUTOHOMETPUYECKHE
TOKIECTBA JIJIsl TAHT€HCA M KoTaHreHca. [ToHATHe apKTaHreHca U apKKOTaHTeHCa.

14. ®@opmy.abl ciaoxenus (11 yacos).
CuHyc, KOCHMHYC W TaHT€HC CYMMBI W pa3HOCTH JBYX apryMeHToB. DopMmyiibl
npuBeneans. CHHYC W KOCHHYC JBOWHOTO aprymeHta. @opMyIbl  MOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBanue cyMMBbl TPUTOHOMETPUYECKUX (DYHKIMN B MPOM3BEACHUE U
NPOM3BEACHUSI B CyMMY. BoIpakeHHe TPUTOHOMETPHYECKHX (QYHKIHUN UYepe3 TaHTEHC
NOJIOBUHHOTO apryMmeHTa. [Ipeobpa3zoBanre TPUTOHOMETPUIECKUX BBIPAKESHHIA.

15. Tpuronomerpuyeckue PyHKIIUH YUCIOBOTO aprymenta (9 yacos).
Tpuronomerpruyeckue (QyHKIMH, UX CBOMCTBA W rpaduKu, NEPUOJUYHOCTb, OCHOBHOU

NEPHUOI.

16. Tpuronomerpuyeckue ypaBHeHHus1 H HepaBeHcTBa (12 YacoB).



Pemenne mnpocTedmnx TPUTOHOMETPUYECKUX  yYPABHEHHMW. TPUTOHOMETPHUYECKHE
YPaBHEHUS, CBOAAIIMECS K IPOCTEUIINM 3aMEHON HEU3BECTHOTO. [I[pruMeHeHre OCHOBHBIX
TPUTOHOMETPUYECKUX  (popMya  Juis  pELIEHUs  ypaBHEHMIA. OpnHOopoHbBIE
ypaBHEHUs. PenmieHne TpUrOHOMETPUYECKUX HepaBecTB. HepaBeHcTBa, cBomsmmecs K
IPOCTEUIIMM 3aMEHOW HEW3BECTHOro. BBeleHHWe BCIIOMOraTelbHOro yria. 3aMeHa
Hen3BecTHOro t=Sinx + COSX.

17. IloBTOopenue kypca reomerpuu (6 u)

18. BeposiTHOCTH coObITHIT. UacToTa . YCJI0BHAS BEpPOSITHOCTH (8 yacoB).
TabauuHoe ¥ rpadudeckoe MPe/ICTABICHUE JAHHBIX. YNCIOBBIE XapaKTEPUCTUKU PSIOB

JTAHHBIX.
[ToouepénHblii U OJHOBPEMEHHBIM BBIOOP HECKOJBKHX JJIEMEHTOB M3 KOHEYHOIO
MHO>KECTBA.
DNeMeHTapHble U CJOXKHBbIE COOBITHS. PaccMoTpeHue ciydaeB U BEPOSTHOCTH CYMMBI
HECOBMECTHBIX  COOBITUM, BEPOSITHOCTh ~ MPOTHUBOMNOJOKHOIO  coObITUsA. [loHsATHE ©
HE3aBUCUMOCTH COOBITUHA. BeposTHOCTP M cTaTUCTHYECKash 4YacToTa HACTYIJICHUS
COOBITHSI.

19. IloBTOpeHMe Kypca ajaredpbl U MaTeMATH4YeCKOro aHajamn3a 3a 10 kiacc
(114acoB).

Marematuka 11 kiaacc
(6 yacoB B Hene0, Bcero204 yaca)

1. ®ynkuun u nx rpapuku (20 yacos u3 Hux 1 yac KOHTpPoOIBLHasi padoTaNel)
Oynkupu. O61acTh ONpeACTeHUsS W MHOXKECTBO 3HaueHWil. ['paduk yHKIUM.
[Toctpoenne rtpadukoB QYHKIMN, 3aJaHHBIX pPa3IUYHBIMU crocobamu. CBolcTBa
(GYHKIHUNA: MOHOTOHHOCTB, YETHOCTh M HEYETHOCTh, MEPHOIUYHOCTH, OTPAaHUYCHHOCTD.
[TpomexxyTkn Bo3pacTaHus W yObIBaHWs, HAaMOOJBIIIEE W HAaWMCHBIIIEEC 3HAYCHUS, TOUKH
KCTpeMyMa (JIOKaJbHOTO MaKCHMyMa W MUHUMyMa. [‘padudeckas WHTEpHpETaIus.
[Tpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIIECCaxX U SIBJICHUSIX.

[IpeoOpazoBanusi rpaduKOB: TMapauICIbHBIA IMEPEHOC, CUMMETPHS OTHOCHUTEIIBHO OCEH
KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO Hadalla KOOPAUHAT, CUMMETPHUSI OTHOCUTEIBHO
PAMOi y=x PACTSI)KEHUE U CKATUE BIOJb OCEM KOOPAUHAT.

[Tonsarue o HenpepbBHOCTH PyHKIIMHU. OCHOBHBIE TEOPEMBI O HEMTPEPHIBHBIX (PYHKIIMSIX.

[lonsitue o mpenene ¢ynkuuu B Touke. [loBenenue (QyHKIMI HAa OECKOHEYHOCTH.
AcumnToThl. BepTHkanbHbIE W TOPU3OHTAIBHBIE ACHUMITOTHI TpaduxoB. ['paduku
JTPOOHO-TMHENHBIX (PYHKITUH.

Cnoxnast ¢ynkiusa (kommosunmsi ¢yHkiuid). B3aumuo oOparabie Qynkmuu. OO61acTh

ompeneneHuss U 00yacTh 3HaueHud oOpaTHo (yukmuu. ['paduk oOpaTHON (yHKIHH.



Haxoxnenue Qynkuuu, obpatHoi maHHOW. OOpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIINH,
UX CBOMCTBa U rpauKu.

2. Bektopsl ( 6 1)
Bekropsl. Monynb Bektopa. PaBeHCTBO BeKTOpOB. ClI0KEHUE BEKTOPOB U YMHOXKCHHE
BekTOopa Ha uucino. Koopaunatel BekTtopa. KomrutanapHbele BeKTOpbl. Pasmoxkenue 1o
TPEM HEKOMILJIAHAPHBIM BEKTOPAM.

3. MeTtoa xoopauHaTt B mpocrpancTie (15 u)
JlexapTOBBI KOOPJAMHATHI B MpocTpaHCTBEe. DopMyIia pacCTOSHUS MEXKIY TBYMS TOUKAMHU.
VYpaHenust cepsl 1 TIOCKOCTH. POpMyTia pacCTOSIHHS OT TOYKH JI0 TUIOCKOCTH.
Yron mexay Bektopamu. CKallspHOE MPOU3BEACHUE BEKTOPOB. KoyumnHeapHbIe BEKTOPHI.
Paznoxenue BekTopa Mo IByM HEKOJUTMHEAPHBIM BEKTOpaM
KoHTposbsHbie paboTa No 2

4. Tlpou3BoaHass W ee mnpuMeHenue (27 Y, M3 HUX 2 Y. KOHTPOJIbHbIE
padoTbINe3 4).
[lonsitue o0 mnpou3BogHON (QYHKIMHM, QUIMUECKHUH W TEOMETPUYECKUN  CMBICI
MPOU3BOIHON. YpaBHEHUE KacaTelnbHOM K Tpaduky GyHkiuu. [Ipou3BogHbBIE CyMMBI,
pPa3HOCTH, TPOU3BEACHUS MW 4YacTHOro. IIpou3BOJHBIE OCHOBHBIX 3JEMEHTaPHBIX
¢ynkuuid. [IponsBoansie cinoxHOM W oOpatHOW (GyHKUMA. Bropas mnpousBogHas.
[IpuMeHeHue NPOU3ZBOAHON K HCCIENOBaHUIO (PYHKIMH U TOCTPOCHUIO TpadUKOB.
Hcnonb30BaHre MPOU3BOAHBIX MPU PEIIEHWU YPaBHEHUN W HEPABEHCTB, MPHU PEIICHUU
TEKCTOBBIX, (U3UYECKHMX UM TEOMETPUYECKHUX 3aJay, HAXOXJICHUU HauOOJbIIUX U
HANMMEHBIIUX 3HAYEHUM.
[IpuMepbl KMCHOJB30BAHUS MPOU3BOJHOW JJISI HAXOXKICHUS HAWIYUYIIEro pEIIeHUs B
NPUKIAAHBIX 3a7adax. Haxoxknenue ckopoctu Juist ipoiiecca, 3aJaHHOTO (OpMyIJIoN WK
rpadukom. Bropas npousBoHas u ee GU3MUECKUI CMBICIT.

5. Tesia 1 MOBEPXHOCTH BpameHust — 16 4

[Hunuaap u koHyc. YceueHHbId KoHyc. OCHOBaHHE, BBICOTA, OOKOBasi MOBEPXHOCTb,
oOpasytomas, pazBepTka. OCeBbIe CEUEHUS U CEUCHUS TTapaJIICIbHBIE OCHOBAHUIO.

[Map u cdepa, ux cedenus. Dmunc, runepOona, mapadojia Kak CEYCHHs] KOHYca.
Kacarenbnas miockocts k chepe. Cdepa Bnucannas B MHOTOrpanHuk. Cdepa onvcaHHas
OKOJIO MHOTOTPaHHHUKA.

[unuHApUYECKHEe W KOHMYECKUE TIOBEPXHOCTH

KontponsHas padoTa Ne 5

6. IlepBooopazHass m uHTerpai (13 4yacoB m3 HuX lyac KOHTpoOJILHas
padorta Ne6).



[Tmomanb KPUBOJIMHEUHON Tpamneuumu. [TonsiTue 00 OIIPEIETIEHHOM
unterpaine. [leppooOpasnas. IlepBooOpasnbie siemeHTapHblx  (QyHKuud. [lpaBuia
BBIYHCIIEHUS TiepBooOpasHbeiXx. Dopmyna Hprorona-JleliOuuna. Ilpumepsl mpuMeHEHHS
UHTErpaia B (PU3UKe U TEOMETPHUH.

7.00beMblI TEJT U IJIOIIAH UX oBepXHocTel ( 17 1)

ITonsite 06 00beme Tena. OTHOLIEHHE 00BLEMOB ITOJO0HBIX TEI.

@opmynel  o0beMa Ky0Oa, TPSAMOYTOJBHOTO TapaJljIeNeNuena, TpU3Mbl, UIUHAPA.
dopmyitbl 00beMa TUpaMuIbl U KoHyca. DOopMyIIbl TUTOIIAAN TOBEPXHOCTEN MIIMHIPA U
KoHyca. opmysel 00beMa 1apa u Iionaan cQepel.

KonTposbHas padora Ne7,

8. YpaBHeHusi u HepaBeHcTBa (57 4acoB, M3 HHX 3 4Yaca KOHTPOJIbHbIE

padorbl Ne§,9,10,).
MHorouneHbl OT JABYX IE€pPEMEHHBIX. MHOTOUYJIEHBI OT HECKOJIBKUX IE€PEMEHHBIX,
CUMMETPUYECKHE

OCHOBHbBIE TMPUEMBbl pEIICHUS CHCTEM YPaBHEHHWI: IOJCTAHOBKA, ajredpanyeckoe
CJIO’KEHHUE, BBEJICHHUE HOBBIX IIEPEMEHHBIX. PaBHOCWIBHOCTH ypaBHEHMM, HEPABEHCTB,
cucreM. . Pemenne nppanmoHanbHbIX HEPABEHCTB. PenieHne cucTeM ypaBHEHUH C IBYMsI
HEU3BECTHBIMU MTPOCTEUIIINX TUIOB. PenieHne cucteM HEpaBEHCTB C OJHOM IMEPEMEHHOM.
JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(PMETHYECKOM H CPEIHEM
reOMETPUYECKOM JBYX uucen. [Iepexon k npenenaM B HEPaBEHCTBAX.

Hcnonb3oBanue CBOMCTB U TpagukoB GyHKIUNA TPU PEIICHUN YPaBHEHUN M HEPABEHCTB.
Meron unTtepBanoB. M300paxkeHne Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA PEIICHHMA
YPaBHEHUM U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

[IpumMeHEHNE MaTEMAaTHYECKUX METOJOB Ui PELICHUS COAEpkKATEIbHBIX 3a1ad U3
pa3IMyHbBIX 00JacTel HayKW M MpakTHKW. MHTepnperanus pe3ynbrara, yd4eT pealbHbIX
OTpAaHUYEHHUM.

9. KommiiekcHble yucJia (8 yacon).
KomrutekcHbie qHCIa. I'eomeTpuyeckas UHTEPIIPETALNS KOMIUTICKCHBIX
yucen. JlelcTBUTEeNIbHAS ¥ MHHMas 9acTh, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHCIIA.
AnreOpanueckass W TPUTOHOMETpHUYecKas  (OPMBI  3alKMCH  KOMIUIEKCHBIX
gyucesl. ApudMeTHYECKUEe JEUCTBUS HaJ KOMIUICKCHBIMH YHCIaMH B Pa3HBIX (opmax
3anmucu. KOMIUIEKCHO compsbKeHHbIE 4Yuciia. Bo3BeieHHe B HATypallbHYIO CTENCHb
(popmymna MyaBpa). OcHOBHasi TeopeMa ainreOphi.

10. IloBTOpeHne Kypca ajredOpbl U MATEeMATHYECKOro aHaamsa 11
4yacoB, reoMeTpuu 14 wyacoB, U3 HHUX 2 4Yaca MTOroBasi KOHTPOJIbHAA
padora Nell u 4yacel pesepBa Ha IPOOHUKH).



3. TemaTn4eckoe IIIAHUPOBAHNE

Ne
pa3nena
n/n

Tema

KosuuecTBO Yacos,
OTBOJMMBIX HA
H3yuyeHue paszjiesa

10 kaace (2044)

Asre0pa M HaYaJIa MaTEeMAaTH4eCKOro anaaunsa (1364)

1 JlercTBUTENBHBIC YMCTIA 12 4
2 HexoTopele cBeneHus U3 INIAHUMETPUU 124
3 PannonanbHbie ypaBHEHHUS U HEPABEHCTBA 18y
4 BBeneHue B CTEpeOMETPHUIO. 34
5 [TapamienbHOCTh MPSIMBIX U TNTIOCKOCTEN 16 4
6 Kopens crenenu n 124
7 CreneHp MOJI0KUTENBHOTO YUCIa 134
8 [lepieHIUKYISAPHOCTD NPSIMBIX U INIOCKOCTEN 174
9 Jlorapudmsbl 64
10 [Ipocreiimive noka3arenabHble W jJorapupmuyeckue | 11 g

YpaBHEHUS U HEPABEHCTBA
11 MHoOrorpaHHHKH 144
12 CuHyC ¥ KOCUHYC yTJia 74
13 TaHreHc U KOTaHreHC yria 64
14 @OopMyJIbI CIOKEHUS 114
15 Tpuronomerpruueckue byHKUIMN YUCJIOBOIO | 9 4

aprymeHTa
16 TpuroHoMerpruyecKkue ypaBHEHHsI 1 HEPABEHCTBA 124
17 IToBTOpEHKE KypCca reoMeTpun 64
18 BeposiTHOCTB COOBITHSL. 64
19 Yacrora. YciioBHasI BEpOSTHOCTD. 24
20 IToBTOpEHUE 114

Bcero 3a ron ( anrebpa + reomerpusi) 13694 +68 4

Bcero 3a rox 204 gaca
11 kmacc

1 OYHKIMU U UX TpaPuKu 94
2 [Ipenen GpyHKIMM ¥ HEMPEPHIBHOCTH 54
3 OOparnbie hyHKIUN 64
4 Bekrtopsl B mpocTpaHcTBE 64
5 Meroa KoOpAMHAT B IPOCTPAHCTBE 154




6 [TpousBoanas 11y

7 [TpumeHeHne MPON3BOIHOM 16

8 [umuaap, KoHyC, map 16 9

9 [TepBooOpasHast u HHTETpaT 13

10 OOBeMBI TET 174

11 PaBHOCHJIBHOCTH YpaBHEHUI 1 HEPABEHCTB 44

12 YpaBHEHUSA-CIIEICTBUSA 8 q

13 PaBHOCWJIBHOCTP ~ ypaBHEHHMI W HepaBeHCTB | 13 4
cUCTeMaM

14 PaBHOCHIIBHOCTH ypaBHEHU HA MHOkKECTBAX 74

15 PaBHOCHJIBHOCTH HEPABEHCTB HA MHOKECTBAX 74

16 Meroa npoMexXyTKOB JIJIsl yDaBHEHHM U HEPABEHCTB | 5 4

17 Hcnonbs3oBaHne CBOWCTB (DYHKLIMI TpH pPELICHUH | 5 U
YPaBHEHHI U HEPABEHCTB

18 Cucrembl ypaBHEHUI C HECKOJIBKUMH | 8 U
HEU3BECTHBIMU

19 [ToBTOpEHUE reoMeTpun 144

20 Peseps (Ha MpOBECHHUE npobHbIX | 11 4
HK3aMEHAlMOHHBIX PadoT)
Bcero 3a ron 136+68 4
3a Bech Kypce 408 yacoB




	Математика: геометрия

