PACCMOTPEHO COT'JIACOBAHO YTBEPXKJFAIO

PyxeBogurens MO 3aMecTUTeNh AUPEKTOPA

/ C.B. 3BoHUK/ no YBP A
Iporgxom Ne 1 ' /C.C. Amametxo / /s HpE
oT «28» aprycra 2023r. « 28 » aBrycra 2023 1. /“

PABOYA ITPOI PAMMA

[Ipenmer Marematuka

Kiace 11
OGpasopaTenshas obmacts  MaTteMaruka ¥ MHQOpMaTHKa

VyeOHbIi roa 2023/2024

Cpoxk peanusaiuu rmporpamMmbl 2023/2024 yueOGHBIN roj

Vyurens  3BoHUK Cpetriana BraguMupoBHa

PaccMmoTpeHo Ha 3acejaHuy
[IeIaroru4ecKoro  CoBeTa
npotoxoin Ne 1
ot « 28»asrycra 2023 r.

r. [IsiTuropek
2023



MHNOACHUTEJIBHAS 3AIINCKA

Hacrosimas pabouast nporpamma 1o npeamety «Maremarukay s 10-
11 xmaccoB cocTaBieHa B COOTBETCTBUU C TpeOoBaHusMU DenepaibHOTO
rocyJapCcTBEHHOro  0o0Opa3oBaTENbHOTO  CTaHJAapTa  CpeIHero  OOUIero
obpazoBanust (OPI'OC COO), aBTOpCKHX MpOTrpaMMm MO ajlredpe W Havaiam
MaTeMaTUYECKOr0 aHajiu3a Ha YriyOJICHHOM YpOBHE Ha OCHOBE aBTOPCKOM
nporpamMmbl C.M. Hukonbckoro u p-, o reOMETPUH Ha yriyOJICHHOM YpOBHE
Ha OCHOBe aBTOpckoil mporpammsbl JI.C. ATanacsina u ap°.
[Ipeamer «MaremaTrka», KOTOPBIM BKIIFOUAET B C€0Sl M3yYEHHUE ABYX IHCLHUILINH
«Anrebpa W Hayajga MaTeMaTHYecKoro aHaimm3a» (3 dYaca B HENEI) U
«T'eometpusi» (2 uvaca B Henmenio). Bcero konmuecTBO 4acoB IO MaTeMaTHKE
(airebpa W Hayaja  MaTeMaTUYeCKOro  aHaiu3a, TEOMETpHus)  IpHu
IPOJOJDKUTEIBLHOCTH yueOHOoTo roaa 34 negenu cocrasisieT — 170 gyacoB (anredpa
U Havajia MaTeMaTtuyeckoro ananusa — 102uaca, reometpus — 68 vacos).
VYuebnsii mpeamer «MareMaTthka» BXOAUT B MPEIMETHYIO 00JacTh
«Marematnka u wWHPOPMATHKA» B O00S3aTEIBHYI0 YacTh YYEOHOTO TUTAHAYUIPEKIE

Mooyno Konuuecmeso uacoe \
| 11 xmacc |
Anrebpa W Hayajga MaTeMaTH4YECKOTO
aHanM3a 102
['eomeTpus 68

HUcnonvzyemvit YMK:

e C.M. Huxonsckuir, M.K. IloranoB, u apyrue «Anredbpa U Haudana
MareMaTudeckoro aHaimsa, 11 kmaccy, [IpocBemenue, 2018r.

e JI.C. Atanacsn, B.®. byry3os, C.b. Kagomiie u np. I'eomerpus 10-11
K. y4eOHUK mJia 001ieoOpa3oBaTeIbHbIX OpraHu3alui: 0a30BbIM U

yrayOneHHslil ypoBHu. — M.: IIpocsemienue, 2018 r.

Ilnanupyembie pe3y/ibTaTbl 0CBOCHUSI YUeOHOI 0 mMpeaMeTa
Peanuzamus pabouell mporpaMmbl HalIpaBiieHaHa JAOCTH)KEHUEIMYHOCTHBIX,TPEIMETHBIX
¥ MEeTanpeIMEeTHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB B COOTBETCTBUH C TPEOOBAHUSIMHU
dI'OC O0O0:

JINYHOCTHBIE pe3yabTarThbI:

1) chopMHpPOBaHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH W
OOIIIECTBEHHOH MPaKTUKH

2) TOTOBHOCTH U CIIOCOOHOCTB K CAMOCTOSITEIILHOI, TBOPUYECKOI M OTBETCTBEHHOM JESATEIEHOCTH;

3) TOTOBHOCTh U CHOCOOHOCTH BECTH JUAJIOT C APYTUMH JIFOJABMH, TOCTUTaTh B HEM B3aHMMOIIOHHMAHWSI,
HaXOJUTh OOIHE LN U COTPYIHUYATD JUISl UX JOCTHXKEHUS;

4) HaBBIKM COTPYJIHHYECTBA CO CBEPCTHUKAMH, JETBMHM MIIQJIIET0 BO3pacTa, B3pOCIBIMUA B
0o0pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIEI0BATEIbCKONW, MPOSKTHON U JAPYIHX BUAAX



NEeATEIbHOCTH;

5) HpaBCTBEHHOE CO3HAHKE M TIOBE/ICHHE Ha OCHOBE YCBOCHUS OOIIICYETIOBEUSCKIX IEHHOCTEH;

6) TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, HA TPOTSHKECHUU BCEH
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENPEephIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIEUIHOU
npo¢ecCHOHATBLHON 1 O0IIECTBEHHOH 1S TENbHOCTH;

7) oco3HaHHBIA BBIOOp OyayIeil mpodeccru ¥ BO3MOXKHOCTCH peau3aiui COOCTBEHHBIX >KU3HCHHBIX
TJTAHOB; OTHOIIIEHUE K TPO(ECCUOHATTLHOM EATEIIbHOCTH KaK BOSMOKHOCTH YYaCTHs B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX LEISIX.

MeranpeamMeTHblie pe3yJabTaThl:

1) ymeHHEe CaMOCTOSITEIBHO OMNPEICSITh IEIH JCITCIbHOCTH M COCTAaBIATh IUIAHBI JESITEIbHOCTH;
CaMOCTOSITEJIBHO OCYILECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH NESATENBHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JIs JOCTH)KEHMS ITOCTaBICHHBIX LI€JIed M pealnu3aluy IUIAHOB JEATEIbHOCTH;
BBEIOMpATH YCIICITHBIE CTPATETHH B PA3IMYHBIX CHTYAIlHIX;

2) yMEHHE MPOIAYKTUBHO OOINATHCS M B3aWMOJCHCTBOBATH B IMPOIECCE COBMECTHOM JIEATEILHOCTH,
YUUTHIBATh MO3ULIUU APYTUX YUACTHUKOB JIEATEIHHOCTH, 3PPEKTUBHO pa3peniarb KOH(PIUKTHI;

3) BiaZicHWE HAaBBIKAMH ITO3HABATEIBHOM, y4eOHO-HCCIICIOBATEILCKON M MPOCKTHOM JIESITEIBHOCTH,
HaBBIKAMHU Pa3pelIeHus MpodieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY ITOUCKY METOIOB
peuieHusl NpaKTUYECKHUX 3a]1a4, IPUMEHEHHUIO Pa3IuYHbIX METOIOB [TO3HAHMUS;

4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(POPMALMOHHO-TIO3HABATEIBHON JEATEILHOCTH,
YMEHHE OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX HWHGOpMAIlMK, KPUTUYECKH OIEHUBATh U
MHTEPIPETHUPOBATH UHPOPMAIIHIO, TTOTYYAEMYIO U3 PA3THUYHBIX UCTOYHUKOB;

5) yMeHHe UCIIOIb30BaTh CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHHKAIMOHHBIX TeXHOIOTHi (Hanee - UKT)
B PEUICHUU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 33124

6) BiajieHHE SA3BIKOBBIMH CPEICTBAMH - YMEHHE SICHO, JIOTHYHO M TOYHO HM3JIaraTb CBOIO TOYKY 3PEHUS,
HCIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

7) BiajcHWE HaBBIKAMH I103HABATEIbHON pe(IIeKCHH KaK OCO3HAHMS COBEPIIACMBIX JACHCTBUH U
MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM, TPAHUIL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX
I03HABATEJIbHBIX 3a7a4 U CPEJICTB UX JOCTHUKEHUS.

8) yMeHHe IUTaHUPOBATh M OICHMBATH PE3YJIbTATBI JIEATEIBHOCTH, COOTHOCHTH MX C IMOCTaBJICHHBIMHU
LESIMH U )KU3HEHHBIM OIBITOM, MyOJTUYHO MPEACTaBIATh €€ pe3yabTaThl, B TOM YHCIE C UCMOIBb30BaHUEM
cpenctB HHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH.

IIpenmeTHbie pe3yabTaThbl:

1) chopMHpPOBaHHOCTH TPEACTABICHHH O MaTeMaTHKE KaK YacTH MHPOBOH KyJIbTYPHI M O MeECTe
MaTEMaTHKU B COBPEMEHHOW IUBUIIM3AINH, O CIIOCO0aX OMUCAHHUS Ha MAaTEMaTHUYECKOM SI3bIKE SBJICHHIA
peanbHOro MHpA;

2) c(hopMHUPOBAHHOCTH MPEICTABICHUI O MATEMATHYECKUX MOHATHUSIX KaK O BAXHEHIIINX MaTEMaTHUCCKHX
MOJIENISAX, MO3BOJISIONIMX OMUCHIBATh M U3y4aTh Pa3HbIE MPOLECCH U SBJICHUS, TOHUMAHUE BO3MOKHOCTH
AKCUOMATHUYECKOTO MOCTPOEHUSI MATEMAaTUUECKUX TEOPHUH;

3) chOpMHUPOBAHHOCTH TPEICTABICHUH O HEOOXOAMMOCTH JOKa3aTeNbCTB MpU  OOOCHOBAHHU
MAaTeMaTUYECKUX YTBEPKICHUM U PO AKCUOMATHUKM B IMPOBEIACHUU JEAYKTUBHBIX PACCYKICHMI;
BJIAJICHUE METOJIAMH JIOKA3aTEJIIbCTB M AJTOPUTMOB PEIICHUS, YMEHHUE HUX MNPUMEHATb, MPOBOIUTH
JI0KA3aTeJIbHBIE PACCYKIACHHUS B XOJ€E PEIICHUS 3a/1a4;



4) chopMUPOBAHHOCTh YMEHUHN MOJICINPOBATh PEabHBIC CHUTYAIMH, UCCIECIOBATh IOCTPOCHHBIC MOJIEIH,
MHTEPIPETUPOBATH MOTYYCHHBIN PE3yibTarT;

5) BianeHUe CTaHAAPTHBIMU IPHEMaMH PEUICHHS PallHOHAIBHBIX M UPPAlMOHAIBHBIX, TOKAa3aTeIbHbIX,
CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

6) cdopmMHpPOBaHHOCTH MpENCTABICHUII 00 OCHOBHBIX MOHITHSIX MAaTEeMAaTHYECKOrO aHalh3a M HUX
CBOWCTBAxX, BIJIQJICHUE YMEHHEM XapaKTepU30BaTh IOBEACHUE (YHKIMH, UCIOIH30BAHUE ITOIYYEHHBIX
3HAHUU JJI ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

7) BIaJieHHE OCHOBHBIMH TOHSTHUSMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETPUYCCKHX (QHUIypax, HX
OCHOBHBIX CBOWCTBaX; C()OPMHPOBAHHOCTb YMEHUS paclio3HaBaTh Ha YEPTEKaxX, MOJEIAX U B pealbHOM
MHUpE TeoMeTpUYecKre (UTrypbl; IPUMEHEHHE N3YUYSCHHBIX CBOWCTB FreOMETPUIECKUX (HUryp 1 popmys st
pEILIECHNs TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJEPKAHUEM;

8) chopmMHpOBaHHOCT MPEACTABICHUI O TIPOLIECCAX U SBJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN XapakTep, O
CTaTUCTHYECKHX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUpE, 00 OCHOBHBIX HOHATHSX 3JEMEHTapHOW Teopuu
BEPOSITHOCTEH; YMEHUI HAaXOJUTh U OICHWBATh BEPOSTHOCTU HACTYIJICHHUS COOBITUH B MPOCTEUIIMX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbBIX BEJIMYHH.

BBINyCKHUK HAYYUTCH:

e CBOOOJHO OMEPUPOBATH MOHATUAMH (3HATH OINPEACIICHUS, TIOHATHS, YMETh JIOKa3bIBaTh CBOIMCTBA
(mIpu3HaKH, €CIIM OHU €CTh), XapaKTEPU30BaATh CBSI3HM C APYTMMH MOHSATHUSMU, MPEACTABIAS OTHO
MOHSTHE, KaK YacTh IIEJIOCTHOTO KOMILJIEKCa, HCIOJb30BaTh IOHATHE W €ro CBOMCTBA NpHU
MPOBEACHUHU PACCYKICHHUH, J10KA3aTEIbCTB, PEUICHUU 3a7ad): KOHEYHOE MHOYXECTBO, JJIEMEHT
MHOXECTBA, IOAMHOXKECTBO, TEpeceueHrue, OObEAMHEHHE W Pa3HOCTh MHOXKECTB, YHCIIOBBIC
MHOXECTBA Ha KOOPJMHATHOW MpPSMOM, OTPE30K, WHTEPBaAJ, MOJYHHTEPBAI, MPOMEKYTOK C
BBIKOJIOTOM TOYKOM, TpapriecKkoe MpeacTaBIeHUE MHOYKECTB, Ha KOOPIMHATHOM TJIOCKOCTH;

® TIPOBEPATH MPUHAICKHOCTH JIEMEHTAa MHOYKECTBY;

® HAXOJUTh NIEPECCUCHUE U O0BEAMHECHUE MHOXKECTB, B TOM YHCJIC, PEICTABJICHHBIX I'paiecku Ha
YHUCJIOBOM MPSIMOM ¥ HA KOOPAUHATHOM IIOCKOCTH;

® MPOBOJUTH JI0Ka3aTeIbHbIC PACCYKICHHUS ISl 0OOCHOBAHHS UCTUHHOCTH YTBEPKICHUI;

® B IIOBCEJHEBHOM XU3HU U MPU U3YyYEHUU OPYTUX MPEIMETOB UCIIOIH30BATh YUCIOBbIE MHOKECTBA
Ha KOOPAMHATHOM MPsIMON M HAa KOOPIUHATHOMN TUIOCKOCTH ISl OTIMCAHUS PEAIbHBIX MPOIIECCOB U
SIBJICHHI;

® B TIOBCEAHEBHOM JXM3HM W TP HM3YUYCHUH JIPYyTUX TPEIMETOB IPOBOJUTH J[OKa3aTelIbHBIC
paccyXJIeHHs B CUTYyalMsIX MOBCETHEBHOW KU3HU, IPU PELICHUU 33]1a4 U3 IPYTUX IPEIMETOB;

e CBOOOJHO ONEPUPOBATH MOHATHIMH: HATYPATbHOE YUCIIO, MHOXXECTBO HATYpPaJIbHBIX YUCEI, IIEI0e
YHUCJIO0, MHOXXECTBO IIEJIBIX YMCEeN, OOBIKHOBEHHAs IPOOb, AECATUYHAS APOOb, CMEIIAaHHOE YHCIIO,
palMOHAIBHOE  YHUCJIO, MHOXECTBO  PAllMOHAIBHBIX  YHWCE, HPPALMOHAIBHOE  YHCIIO,
JEUCTBUTENLHOE YHCIIO, KOPEHb CTENEHU N, IEHCTBUTEIILHOE YHCII0, MHOXKECTBO JICUCTBUTEIHHBIX
YHUCeJ, TEOMETPUYECKas MHTEPIPETALMS HATYPAIbHBIX, LEIbIX, pAlMOHAIbHBIX, 1€HCTBUTEIIBHBIX
qHUCeTT;

® JCIOJIb30BaTh MPHU3HAKHU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMbl U npou3BeeHUs IpU
BBITIOJTHCHUH BBIUMCIICHUHN W PEIICHUH 33/1a4;

®  BBINOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCEIT

® CpaBHUBATH JICWCTBUTEIHHBIC YMCIIA PA3HBIMU CIIOCOOAMH;

e yIOpSAOYMBATH YHUCIIA, 3alMCaHHBIE B BUJEC OOBIKHOBEHHOW W JECITHUYHOW ApoOM, YuCIa,
3aMMCaHHbIEe C HCIIOIh30BAHUEM apU(METHIECKOTO KBAPAaTHOTO KOPHS, KOPHEH CTeneHu OoJbIie
2;

® BBITOJHATH BBIUYMCICHUS U MPE0OPa30BaHMs BRIPAKECHHH, COJIEPIKAIINX JEHCTBUTEIBHBIC YHCTIa, B
TOM 4YHCJI€ KOPHU HATypAJIbHBIX CTETICHEH;

®  BBIIOJIHSITH CTaHJapTHbHIE TOXIECTBEHHBIE npeoOpazoBaHus TPUTOHOMETPUYECKUX,
norapuMUYECKHUX, CTETICHHBIX, UPPAIIMOHATLHBIX BBIPAXKECHUN;



B [IOBCEJHEBHOM JKU3HU U IIPU U3YYEHHUHU APYTUX MPEIMETOB BBIIOIHATH U OOBACHATH PE3YIbTATHI
CPaBHEHHs pe3y/lbTaTOB BBIYMCIECHUN IPU PEIIEHUU MPAKTUYECKUX 3a4ad, B TOM 4YHCIIE
NPUOINKEHHBIX BBIYMCICHUHN, UCIIOJIB3Ysl pa3HbIe CIIOCOObI CPaBHEHU;

B [TIOBCEIHEBHOM KM3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB 3alIAChIBaTh, CPABHUBATH, OKPYIJIAThH
YHCJIOBBIE JAHHBIE PEAJIbHBIX BEJIMYHH C UCIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

B ITOBCEIHEBHOM JKU3HU U IIPU U3YYECHHUH JPYTHX IPEIMETOB COCTABIIATH U OLIEHUBATH PA3HBIMU
CIOcO0aMy YMCIIOBBIE BBIPAKEHUSI IIPU PELLIEHNH NMPAKTHUECKUX 3a/1a4 U 3a/1a4 U3 APYruxX y4eOHbIX
IIPEIMETOB;

CBOOOJHO OIEpUPOBaTh IMOHATUAMU: YPABHEHUE, HEPAaBEHCTBO, PaBHOCWIbHBIE YpaBHEHUS U
HEpaBEHCTBA, YPaBHEHHUs, PAaBHOCWIbHbIE Ha MHOXXECTBE, PABHOCHIIbHBIE IpeoOpa3oBaHUs
YPaBHEHUU;

pelars pa3sHbele BUJbl YPAaBHEHUN U HEPABEHCTB M MX CHCTEM, B TOM 4YHCJIE€ HEKOTOPBIE BUIbI
ypaBHeHM 31 4 creneHel, [poOHO-palliOHATIbHbBIE U UPPALlMOHAIIbHBIC YPABHEHUS;

OBJIa/IETh OCHOBHBIMU THIIAMU [10KA3aTEJIbHBIX, JOrAPUPMHUUECKUX, UPPALIUOHATIBHBIX, CTETIEHHBIX
YPaBHEHUI U HEPABEHCTB U CTaHAAPTHBIMU METOJAMM UX PEIICHUN U IPUMEHSATh UX IPU PEILICHUU
3ajau;

- IPUMEHATH TeopeMy Buera s pereHuss HEKOTOPbIX YpaBHEHUN

IOHUMATh CMBICJI TEOPEM O PaBHOCUJIbHBIX M HEPAaBHOCUIIbHBIX PEOOPa30BaHUAX YPaBHEHUI;

- BJIAJICTh Pa3HBIMU METOJAMHU PEIICHUS YPaBHEHHIA, HEPABEHCTB U MX CHCTEM, YMETh BHIOMPATH
METO/ peleHHsI U 000CHOBBIBATh CBOM BHIOOP;

- HCII0JIb30BAaTh METO MHTEPBAJIOB IS pELIEHHsI HEPAaBEHCTB, B TOM YHCIIE IPOOHO-PAIMOHAIBHBIX
1 BKJIFOYAIOUIUX B ce0sl MPPALIMOHATIbHBIE BBIPAKEHMUS;

pemate anreOpaMvyeckue YypaBHEHHS U HEPABEHCTBA M HUX CUCTEMbl C [apamMeTpamMu
anreOpandeckuM U rpaduueckuM MeTO/1aMu;

n300pakaTh MHOXKECTBAa Ha IUIOCKOCTH, 3a/laBaéMble ypaBHEHHSMH, HEPABEHCTBAMH M WX
CUCTEMAaMHU;

CBOOOJHO MCITIOJIb30BaTh TOXKJIECTBEHHbIE MPEOOPa30BaHMs NMpPU pPEIIEHUH YpaBHEHUH U CHUCTEM
YpaBHEHUMU;

B IOBCEJHEBHON JKU3HU U NIPU U3YYEHUU JPYTUX IPEIMETOB COCTaBJIATh M PEllaTh ypaBHEHUS,
HEpPaBEHCTBA, X CHUCTEMBI IIPU PEIICHUH 3a/1a4 JPYTUX YUeOHBIX MPEMETOB;

B MOBCEHEBHOM JKU3HU U TIPU U3YYEHHUH JPYTUX MPEIMETOB BBITOJIHATH OLEHKY MPaBIonogo0us
PE3yNIbTAaTOB, MOIYYaeMbIX NPU PEUICHUH Pa3INYHbIX YpPaBHEHUN, HEPABEHCTB U UX CHUCTEM IpU
pelLeHUH 3aJ1a4 APYruX y4eOHBIX MPEIMETOB;

B [TIOBCEIHEBHOM JKM3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB COCTABIATh YPABHEHNE, HEPABEHCTBO
WIM WX CHCTEMY, ONMCHIBAIOIIME PEAIBHYI0 CHUTyallMI0 WM HPUKIAJHYHO 3ajxady,
MHTEPIPETUPOBATH MOTYUEHHbIE PE3YJIbTAThI;

BJIaJIeTh MOHATUSAMU: 3aBUCUMOCTb BEIMYMH, QYHKIUS, apryMEHT M 3HaueHue (QyHKIMHU, 00JacTh
OIpeJIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH (DYHKIMH, Tpaduk 3aBUCUMOCTH, TpapuK (YHKLIUHU, HYJIU
GYHKIMY, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAaHUE HA YHMCIOBOM IMPOMEKYTKE, YObIBaHHE HA
YHUCIOBOM TPOMEXKYTKE, HaumOoiblllee M HaMMEHbIIee 3HaueHWe (QYHKUMU Ha YHCIOBOM
MIPOMEXYTKE, MepHoanuYecKas (QYHKIMs, TMEepUOJ, 4YeTHas U HeueTHas (QYHKIUU; U YMETh
MIPUMEHSTH 3TU NIOHATHUS IIPU PELLICHUU 3a/a4;

BJIAJIETh TOHSTHEM CTENEHHas (PYHKUHUSA; CTPOUTh ee rpaduk U yMeTb NPUMEHSTh CBOICTBa
CTETIeHHOHN (YHKIUH MPU PELIeHUH 33/1a4;

BJAJIeTh TMOHATUAMHU IOKa3aTelbHas (YHKIMS, HKCIOHEHTa; CTPOMTh UX IpaduKd U YMETb
IPUMEHSTH CBOICTBA MOKA3aTeNbHOM (PYHKIMM MPH pEelICHUH 3a/1ad;

BJIJIETh MOHATHUAM JlorapupMuuecKkas pyHKIHs; CTPOUTH ee rpaduk U yMeTh IPUMEHSTh CBOHCTBA
sorapu@MuUecKol GyHKINH NPU PELISHUH 3a]1aY;

BJIQ/IETh MOHATUSMHU TPUTOHOMETpUYEeCKUe (QYHKIUU; CTPOUTH UX Ipa@UKUd U yMEThb NMPUMEHSTDH
CBOWCTBAa TPUTOHOMETPHUECKUX (DYHKIMHA MTPU PELICHUH 33/1a4;



® BJAJETh NOHATHEM OOpaTHas (PYHKIMS; IPUMEHATh 3TO MOHITHE NPU PELICHUH 3a/1a4; IPUMEHATh
IIPU PELICHUH 33/1a4 CBOMCTBA ()YHKIMNA: YETHOCTh, IEPUOAUYHOCTD, OTPAHUYEHHOCTH;

® [IPUMEHSATH [IPH PEUICHUH 33/1a4 ITpeoOpa3zoBaHus rpaukoB QyHKIUH;

® BJAJCTh IOHATHEM YHUCIOBBIC IIOCIEAOBATEILHOCTH apU(PMETHYecKass U TeoMeTpudecKas
IIPOrpeccus;

® [PUMEHATHh MPH PEIICHUM 3a7ad CBOWMCTBA M NPU3HAKUA apU(YMETHUECKOW U TeOMETPUYECKOMN
MIPOTPECCHIL; B TOBCEIHEBHOMW JKU3HU U MIPH U3YYCHUH APYTHX YICOHBIX PEAMETOB OINPEIENIATH 110
rpadKaM U HCIOJb30BATh Ul PEIIEHUs NPUKIAJHBIX 33Ja4 CBOMCTBa pealbHbIX IPOLIECCOB U
3aBUCUMOCTEH HauOOJbIINE U HAUMEHBIINE 3HAYCHUS, IPOMEKYTKH BO3PACTAHUS U YOBIBAHMUS,
00JIaCTH HPOMEKYTKM 3HAKOIMOCTOSHCTBA, ACUMOTOTHI, TOYKU Ieperuda, mnepuox M T. I.),
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NTPAKTUUECKONW CUTyalluu;

® B [IOBCEJHEBHOMN JKU3HU U NIPU U3YUEHUU JPYTUX Y4eOHBIX IPEIMETOB ONpPENeNATh 10 rpaduKam
MPOCTEUIINE XapaKTEPUCTHKH TEPUOJUYECKUX IPOLECCOB B OHOJOTHH, SKOHOMHKE, MY3BIKE,
paguocBs3y, GU3MKE U T.IT (aMIUTUTY/1a, IEPUOJ U T. 11.);

® BJAJETh NOHATHEM OECKOHEUHO yOBIBAIOIIAsi TEOMETPHUECKAs IPOTPECCHS M YMETh PUMEHSATH €T0

IIPY pPELICHUH 3a]1a4;

BJIAJICTh NOHATUSAMU: IPOU3BOIHAS (PYHKIIUH B TOUKE, IPOU3BOIHAS (PYHKIUH;

BBIUNCIISTH IPOU3BO/IHBIE AIIEMEHTAPHBIX QYHKUINN U UX KOMOMHAIMII;

UCCIIE0BaTh (PYHKLIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH IPaQUKHU U IPUMEHSTH K PELICHUIO 3a/1a4, B TOM YHCJIE C IapaMETPOM;

BJIQJIETh MOHATHEM KacaTellbHas K rpaduKy QyHKIMU U YMETb IPUMEHSITh €T0 [P PELLICHUH 33/1a4;

BJIa/IETh NOHATUSIMU NIEPBOOOPA3HAs, ONPEIEICHHBIN HHTErPal;

PUMEHSTH TeopeMy HproTona-JIeiiOHMIIA 1 ee CIICICTBUS IS pEeIICHUS 3a/1a4;

B [IOBCETHEBHOM YKU3HU U MPU U3YUEHUU JPYTUX YUEOHBIX IIPEIMETOB pPEIaTh MPUKIIAAHbIE 3a/1a4H

u3 pU3MKU, XUMUU, U IPYTUX IPEIMETOB, CBA3aHHbBIE C UCCIIEI0BAHUEM XapaKTEPUCTUK PEaTbHBIX

IIPOLIECCOB,

e OnepupoBaTh MNOHATHUAMHU: CpeIHEee apupMeTHUecKoe, MeAuaHa, HauOouplliee W HaMMEHbIIee
3HAYEHMs], pa3Max, HOTPEIIHOCTH MPU U3MEPEHUSX, BEPOSATHOCTh COOBITHS, CyMMa U IIPOU3BEICHUE

BEPOATHOCTEMN

® BBIYHCIATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICYETA YKCIa UCXOJ0B WIN MPUMEHSS (POPMYIIbI
KOMOMHaTOPUKH;

e BJIAJIECTh NOHATUSAMHU Pa3MELIEHUE, IEPECTAHOBKA, COUETAHUE U YMETh UX IIPUMEHSATH IIPH PEILICHUH
3a/1a4;

® - UMETh Ipe/cTaBlIeHne 00 OCHOBaX TEOPUH BEPOSITHOCTEH

® B MOBCEIHEBHOM XKM3HU U MPU U3YUYEHUU APYIHMX NPEIMETOB BBIYHUCIATH WM OLICHUBATH
BEPOATHOCTH COOBITUH B peaibHOU KH3HU;

® AHAJIM3UPOBATH YCIOBHE 3a7a4l, BEHIOMPATH ONTHUMAIBHBIA METO/I PEIICHHS 3a]a4H, pacCMaTpHUBast
pa3IUYHbIE METO/IBI,

® CTPOUTH MOJIEIIb PEUICHUS 3a/1a9H, TPOBOIUTH JOKa3aTeIbHBIC PACCYKICHHS ITPU PEIICHUH 33/1a4H;

® - [IEPEBOJUTH NIPH PEUICHUH 3a/1a4u WH()OpPMAITUK U3 OHOU (POPMBI 3aITUCH B IPYTYIO, UCIIOIB3YS
MIPH HEOOXOAUMOCTH CXEMBI, TAOIUIIbI, TPadUKH, TUATPAMMBI;

® B IOBCEJAHEBHOH JXU3HU M MPU U3YYCHUHU APYTUX NPEIMETOB PEIIaTh MPAKTHUYECKUE 3aJayd U
3a/1auu U3 JAPYTUX NpeIMETOB;

® B MOJICTIFHBIX U PEATBHBIX CUTYAIUSIX BBIICSATH CYITHOCTHBIE XapaKTEPUCTUKH U OCHOBHBIE BUIBI
NESTETLHOCTH JIIO/IEH, OOBSICHITH POJIb MOTUBOB B JICITEILHOCTH YEIOBEKA;

® - XapaKTepU30BaTh M WIUTFOCTPUPOBATH KOHKPETHBIMH MpHUMEpPaMH TPYMIbl MOTpeOHOCTEH
YEJIOBEKa;

® [IPUBOJAUTH IPUMEPHI OCHOBHBIX BUIOB JIEATEILHOCTH YEIIOBEKA,

® BBINOJHATH HECIOXKHBIE TPAKTUUECKHUE 3aJJaHUs 110 aHAIM3Y CUTYallUi, CBSI3aHHBIX C PA3JIMUHBIMU
croco0aMu paspenieHuss MEKIUIHOCTHBIX KOH(IUKTOB; BBIpAXKaTh COOCTBEHHOE OTHOIICHHUE K
Pa3IMYHBIM CIIOCO0aM pa3pelieHus] MEKIMYHOCTHBIX KOH(DINKTOB.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH!



OIIEpUPOBATh NOHATUEM ONIPEICIICHUS, OCHOBHBIMUA BUAAMH OIPEACICHUN; OCHOBHBIMU BHIAMU
TEOpEM;

IIPUMEHSTh METOJl MATEMaTUUYECKON MHAYKIIMH JUIsl TPOBEACHUS PACCY ACHUN U JOKa3aTEJIbCTB U
IIPY PELIECHUH 3a/1a4; B IIOBCEJHEBHOM XU3HU U NPU U3YyYCHUH APYTUX MPEIMETOB HUCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK U A3BIK JIOTUKHU J1JIs1 OTIUCAHUS PEaIbHBIX IIPOLIECCOB U SBJICHUH,
IIPU PELICHUH 3334 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOOJHO OIIEPUPOBATH YUCIOBBIMU MHOYKECTBAMU TP PEILICHUH 3a]a4;

UMETh 0a30BbIC MPEICTABICHHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEI;

cBO0OO/IHO BBITIOJIHATh TOKJIECTBEHHbBIE npeoOpa3oBaHus TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

CBOOOJHO OTpENeNiTh THI U BHIOMPATh METOJ PEUICHUs MOKa3aTeIbHBIX U JIOTapu(PMUIECKHX
YPaBHEHUII M HEPABEHCTB HPPALMOHAIBHBIX YPAaBHEHUN M HEPABEHCTB, TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB, UX CUCTEM;

cBOOOJIHO pelIaTh CUCTEMbI JINHEHHBIX YpaBHEHUH;

BJIa/IETh IOHSATUEM aCUMITOTHI U YMETh UX IPUMEHSATh IIPU PEILICHUY 3a/1a4;

NPUMEHSITh METOABI PEIICHHS TPOCTEUIINX (PYHKIIMOHAIBHBIX YPAaBHEHHI U HEPABCHCTB;
cBOOOJIHO BJIaJI€Th CTAHIAPTHBIM alapaToM MaTeMaTHYECKOro aHalu3a JJs BBIYUCICHUS
MIPOU3BOIHBIX (PYHKITUH OTHOM MEpEeMEHHOM;

OTIEpUPOBATH MOHATUEM TIEPBOOOPA3HOM /IS PEIICHUS 3a/1a4;

OBJIa/IETh OCHOBHBIMU CBeJeHUSIMU 00 mHTerpane HproToHa- JleiiOHuIa U ero npocTenmmx
IIPUMEHECHMSIX;

OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUsIX IPOU3BOJIHBIMU BBICIINX ITOPSIIKOB;

YMETb IPUMEHSThH [IPU PEIICHUH 33/]a4 CBOMCTBA HENPEPHIBHBIX (PYHKLINIA;

MMETh MPEeACTaBIEHUE 00 aKCHOMaTHUYECKOM METO/IE;

IPEJICTaBIISTh BKJIAJ BbIIAIOIIMXCS MATEMATUKOB B Pa3BUTHE MAaTEMAaTHKU U MHBIX HAyYHBIX
obJacrei;

MIOHMMATh POJIb MATEMATUKHU B pa3BuTuu Poccuy;

IPUMEHSTh MaTeMaTUYeCKHUE 3HAHUS K HCCIIEJOBAHUIO OKPYXKAIOLIEro Mupa (MOJeINpOBaHHE
(u3MYECKUX MPOLIECCOB, 331a4U IKOHOMUKH);

OIIEpUPOBAThH B CTAHJIAPTHBIX CUTYaLUsX IPOU3BOJIHBIMH BBICIINX ITOPSIIKOB;

YMETh MPUMEHSTh PU PEIIEHUH 33]]a4 CBOMCTBA HENPEPHIBHBIX (DYHKIIMIA;

OBJIaJIETh OCHOBHBIMU CBeJleHUsIMU 00 nHTerpane Heiorona- JleliOHuna u ero npoctenumx
IIPUMEHEHHUSX.

pacrio3HaBaTh Ha 4YepTEXaxX M MOENSAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHTH TPEXMEpHBIE
00BEKTHI CUX OMMCAHUSIMH, U300paKEHUSIMH;

ONMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH
CBOM CYKJEHUS 00 3TOM PACIIOJIOKEHNH;

AQHAIM3UPOBATH B MPOCTEHIINX CIIydasix B3aUMHOE PacIoyIOKEHNE OOBEKTOB B IPOCTPAHCTBE;
n300pakaTb OCHOBHBIE MHOTOI'PAHHHUKH; BBIMOJIHATH YEPTEXKH 0 YCIOBUAM 3a/1a4;

CTPOUTH MpOCTEHINE ceueHus KyOa, MPU3MBIL, TUPAMU/IBL;

pelaTh MIaHUMETPUYECKUE U MPOCTEHUIINE CTEPEOMETPUYECKUE 3a/laul Ha HaXO0XJACHHE
reOMETPHUECKUX BEIUYHH (JIJIUH, YTIIOB, IUIOMIAJCH);

MCIIOJIb30BAaTh MPHU PELUICHUH CTEPEOMETPUUYECKUX 3a/1a4 IIJITaHUMETPUYECKUE (PaKThl U METOIbL;
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHHS B XOJI€ pEeLICHUS 3a/1a4;



WCTIOJIh30BATh PUOOPETECHHBIC 3HAHUS 1 YMCHUS B TIPAKTUYECKOH NESATETLHOCTH U TIOBCEHEBHOM
KU3HU JI1 UCCIICOOBAHUA (MOI[CJIHpOBaHI/IH) HCCJIOXKHBIX IMPAKTHUYCCKUX CI/ITyaI_[I/Iﬁ Ha OCHOBC
M3y4eHHBIX (OPMYI U CBOWCTB QUTYD;

BBIUUCIICHUS TUIOMIA/ICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI IPH PEIICHUH TMPAKTHUYECKUX
3aaa4, UCII0JIb3YA ITpH HGOGXOI[I/IMOCTI/I CIIPAaBOYHHUKU U BBIYUCIIUTCIILHBIC YCTPOﬁCTBa.

YucaoBbie QyHKINM.

Buvinycknuk nayuumcea:

BJIAJICTh MOHATHSMU: 3aBUCHMOCTh BEIMYHH, (DYHKIHUS, apryMEHT U 3HaueHue QpyHKIuu, 00Iacth
OIIPEIETICHUS ¥ MHOXECTBO 3HAUYCHHH (YHKIMH, TpaduK 3aBUCUMOCTH, rpaduK (QYHKIHUU, HYIH
(GyHKIMHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUS HA YHCIOBOM IPOMEXYTKE, yOBIBaHUS Ha
YHUCIIOBOM TIPOMEXKYTKE, HauOoJbIllee W HaWMEHbIIee 3HAaYeHHE (YHKIMM HAa YHCIOBOM
POMEXYTKE, Tepuoauueckas (yHKIWs, TEepUOi, YeTHAs M HedeTHas (YHKIUH, U YMETh
NPUMEHSTH 3TH MOHSATHS NP PEILICHNH 3a/1a4;

OIIPEAETATh 3Ha4eHHEe (PYHKIMU MO 3HAYEHHWIO apryMEHTa IPH Pa3IMYHbIX CIOCO0axX 3alaHHs
GbyHKIIY;

CTPOUTH TPapUKU M3YYCHHBIX (YHKIWH, BHIIOIHITH MPeoOpa3oBaHus TpapuKOB; ONUCHIBATH 110
rpaduKy ¥ 1o QGopmylie TOBEICHHWE M CBOICTBAa (YHKUIMH; HAXOOUTHh MO TpaduKy (GyHKIHA
HanOoJIbIIee M HAaNMEHbIIIEEe 3HAUCHHS;

Bbll’lyCKHllK noJjyuum 603MONHCHOCHb HAYUUMbCA:

HAy4YUTCS OMUCHIBATh C TOMOIIBIO (YHKUIMN pa3NuyHble peanbHbIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU U UHTEPIPETUPOBATH UX Ipaduku;

IlpousBoaHas.
Buinycknuk nayuumcea:

HaXOJIUTh CyMMY O€CKOHEYHO yObIBaroIlel reOMeTpUYECKON IPOrPeCcCHH; BIaJeTh HOHATUIMMU:
pou3BO/IHAs (PYHKIMM B TOUKE, IPOU3BOIHAS (DYHKIMH;

BBIUMCIISATh TNPOU3BOJAHBIE JJIEMEHTApHbIX (QYHKIMM, NpUMEHss NpaBUia BBIYMCICHUS
MIPOU3BOJIHBIX,

WCIIOJIb3YS CIIPABOYHbBIE MATEPHAIBI;

uccienoBaTh QyHKIMHU U CTPOUTH UX IpaMKU C TOMOIIBIO IPOU3BOTHOM;

pelaTh 3aJauu ¢ IPUMEHEHUEM YPaBHEHUS KacaTelbHOH K rpaduKy QyHKINY;

pemarth 3a/1a4l Ha HaXOKJI€HNE HauOOJIbIIEr0 U HAMMEHBIIETo 3Ha4eHNs (YHKIMU Ha OTPE3KE.

Buvinycknuk noayuum 03M0MCHOCHb HAYUUMbCA:

- IPUMEHSTH PEIICHUs] TEOMETPUUECKUX, (PU3UIECKIX, IKOHOMUYECKUX U JAPYTUX MPHUKIAIHBIX 3a7a4, B
TOM YHCJIC 3a1a4 Ha HaI/I6OJ'IBIHI/I€ 1 HAMUMCHBIIINEC 3HAUYCHUS C HpI/IMeHCHI/IGM annapaTa MaTEeMaTU4ICCKOIo
aHajan3a.

IlepBooOpa3Hasi ¥ MHTErPAJIL.

Buvinycknuk nayuumces:

- Beruucnare miomaay Gpuryp Ha KOOPAMHATHOH MJIOCKOCTH ¢ TPUMEHEHHUEM OMPEIeIEHHOTO MHTErpaa.

Buvinycknuk noyuum 603M0OMCHOCHIb HAYUUMbCA:

- OBJIaJIETh OCHOBHBIMHU CBeZIeHHsIMH 00 nHTerpanie HeioroHa-JIeiibHuIa 1 ero MPUMEHEHHSIX.

YpapHenusi u HepaBeHCTBA. CHCTEMbI VPABHEHWI U HEPABEHCTB.
Buinycknuk nayuumcesa:



- CBOOOJTHO OINEpPUPOBATH TMOHSATHUSAMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIBHBIC YypaBHEHUS W
HEPaBEHCTBA, YPABHEHUE, SIBISIONICECS CIEACTBUEM APYroro YpaBHEHHUsI, YpaBHEHUs, PAaBHOCUIIbHBIC Ha
MHO>KECTBE, PaBHOCUJIbHBIE Peo0pa3oBaHus ypaBHEHHIA;

- pewath palMoHalbHbIe, HPPALMOHANIbHBIE, [T0Ka3aTeIbHble, TPUTOHOMETPUUECKUE U Jorapudmuueckue
YpaBHEHHUSI, UX CUCTEMBI, B TOM YHUCJI€ HEKOTOPbIE BUbI ypaBHEHUI 3 U 4 cTerneHei;

- pelaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMbl YpaBHEHU, UCIIOB3Ys CBOMCTBA QYHKIMI U UX TPaPUKOB;
MCIOJIb30BATh JJIs MPUOIMKEHHOTO PElIeHUs] ypaBHEHUN 1 HEPaBEHCTB rpaUuecKuii METO/.
Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMbCA

- cBOOO/IHO OMPEAETSAThH TUI U BBIOUPATh METO/] PEILICHHS ITOKa3aTeIbHBIX U IOTapU(PMHUUECKUX YPABHEHHM
W HEPaBEHCTB HPPALMOHAIBHBIX YPABHEHUW W HEPABEHCTB, TPUTOHOMETPUUYECKUX YpaBHEHUU U
HEPABEHCTB, UX CUCTEM;

- pelaTh OCHOBHBIE TUIIbl YPaBHEHUI U HEPABEHCTB C ITapaMETpPaMH.

MeTo1 KOOPAMHAT B IPOCTPaHCTBE. JIBMKEHUS.

Boinycknuk nayuumcesa:

-CBO6OI[HO OIICPUPOBATH IMOHATHUAMU: IIPAMOYTOJIbHAA CUCTCMA KOOPAHWHAT B
IMPOCTPAHCTBE, KOOPAMHATBIBECKTOPA, YIOJ MCKAY BECKTOpPpaMH, IBUKCHHA U BUAbI

JABHKCHMS.

Bbll’lyCKHllK noJjyuum 603MONHCHOCHb HAYUYUMbCA:

-HaXOOUTb CBA3b MCKIY KOOPAHNHATAMH BCKTOPOB U KOOpANHATAMHU TOYCK, pCIIATh
HpOCTCﬁHIPIG 3aJa49 BKOOPpAWHATAX, BBIYUCIIATE YITIBI MCKIY IIPAMBIMU U ITINIOCKOCTAMU,
3allUChIBATh YPABHCHUC IINIOCKOCTH, IIPUMCHATD ABH)KCHUA IIPpU PCIICHUHU 3a1a4.

u MJINHD. KOHVC. IIIAD.

Buinycknuk nayuumces:

-BJIQ/ICTh OHATHUSAMU: ITUIHHIP, KOHYC, AP U UX AJIEMEHTaMH; IUIONIA b TOBEPXHOCTH.
Bbmycmtux noJiyuum 603MONCHOCHMb HAYUUMbCA?

-CTPOUTDH CEUCHHMS, HAXOIUTh AJIEMEHTHI IWINHpA, KOHYCA U 11apa, U IJIOMIAIH UX
ITOBEPXHOCTEMN.

OO0BLEMBI TeJl.

Buvinycknuk nayuumcesa:

-BJIAJIETH IIOHITHEM O00bEMA TEIL.

Bbmycmum noayuum 603MONHCHOCHIb HAYHUUMbCA:

-HaXOOUTh OOBLEMBI TEI.

Conep:xanue y4e0OHOro npeamera
1. ®yHKUMHU U UX TPaQUKH
OnemenTapHble pyHkiMK. MccnenoBanue GyHKIMI U MOCTPOCHUE UX TpadUKOB
arieMeHTapHbIMU MeToAaMu. OCHOBHbBIE ClIOCOOBI MpeodpaszoBanus rpadukos. ['papuku
GyHKUMA, coaepxKanmx MOAyIu. ['paduku ClnoXKHBIX QYHKIMMA.
2. Ilpenes GpyHKUMH M HENPEPbIBHOCTH
[Tonsitue npenena Gyukiuu. OJHOCTOPOHHUE MTPEAELIIbI, CBOMCTBA IPEAEIIOB.
HenpepsiBHOCTS (hyHKIIMIA BTOYKE, HA HHTEPBaJe, Ha OTpe3ke. HempepbIBHOCTH
AJIIeMEHTapHbBIX PYHKIUH.
PaspeiBHBIE QyHKITUN.
3.00paTHbIe pyHKIUH
[Tonstue o6paTHOM GyHKIMU. B3aumMHo oOpatHbie hyHKimu. OO0paTHbIe
TPUTOHOMETPHUYECKUE (PYHKITUH.
4. IlpousBoaHas
[Tonstue npon3BoaHoM. [Ipon3BoaHAas CyMMBI, Pa3HOCTH, ITPOU3BEIECHUS U YaCTHOTO JIBYX
dbyukiuii. HenpepbIBHOCTh QYHKIIMM, MMEIOIMUX MPOU3BOAHYIO, AU PepeHIua.
[TpousBoanbie aneMeHTapHbIX QyHKIUN. [IponsBoanHas cioxuou Gynkiuu. [IponsBogHas
obpaTHOM (DYHKITUH.
5. IlpuMeHeHMe IPOU3BOIHOM
MakcuMym 1 MUHUMYM (pyHKIMU. YpaBHEHUE KacaTenbHOU. [IpubnmxeHHbie



BbIuKclieHus. Teopembl o cpeaHeM. Bo3pactanue u yobiBanue pynkuuii. [Ipon3Bogubie
BBICIIMX MOPSIKOB. BoimykiiocTs rpaduka GyHKIUHA. DKCTpEMYM QPYHKIIUU C
€AMHCTBEHHON KPUTHUYECKON TOUKOH. 3a1a4yi HAa MAaKCUMYM U MUHUMYM. ACUMIITOTHI.
JpoOHo-nunerHas ¢pyHkuus. [Toctpoenne rpadgukoB PyHKINM ¢ MpUMEHEHUEM
IIPOU3BOJTHOM.

6. IlepBooOpa3Hasi u MHTErpa

[TonsiTHEe nepBooOpa3HO. 3aMeHa IEPEMEHHON U HHTETPUPOBAHKE 110 YacTsM. [Inomans
KpuBOJIMHEHHOW Tpanenuu. OnpeneneHHbi nuaterpai. [lpubamkeHHoe BEIYUCICHNE
onpeneneHHoro narerpana. ®opmynaHeroTona — Jleiibnuia. CBoiicTBa ONpeIeTICHHBIX
uHTEerpasoB. [I[puMeHeHne onpeeieHHbIX UHTETPaIOBB TEOMETPUUECKUX U (PU3UIECKHIX
3anavax. [lonarue nudpepeHnpoBaHHOTO ypaBHEHUS. 3aaun, IPUBOISAIINE K
muddepeHIanbHbIM YPaBHCHUSM.

7. PABHOCHJIBHOCTH YPAaBHEHHIi 1 HEPABEHCTB
PaBHOCHIIBHBIE TPEOOpa30BaHUsl yPABHCHUN 1 HEPABEHCTB.
8.YpaBHeHnusi-ciieacrBus

[TonsTue ypaBHeHUA-ceaCcTBUA. Bo3BeleHNE ypaBHEHNUSI B YETHYIO CTEIIEHb.
[ToTenmupoBanue norapudmudeckux ypaBHeHui. [IpuBenenue no100HbIX 4ICHOB
ypaBHeHus1. OCBOOOXKAeHNE YpaBHEHUS OT 3HaMmeHarens. [[pumenenue
Jorapu(MUIECKUX, TPUTOHOMETPUUYECKHUX U APYTUX HOPMYII.
9.PaBHOCHJILHOCTH YPABHEHUI M HEPABEHCTB CHCTEMaM
Pemenne ypaBHeHUH ¢ TOMOILIBIO CUCTEM. PelieHre HepaBeHCTBC TOMOLIBIO CUCTEM.
10. PABHOCHJILHOCTH YPABHEHHUI1 HA MHOKeCTBAX
OcHoBHbI€ IOHATHS. BO3BeieHNE YpaBHEHUS B YETHYIO CTENIEHb. Y MHOKEHHE YPABHEHUS
Ha ¢yHkumio. JlorapudmupoBanue v MOTEHIIMPOBAHUE YPABHEHUM, IPUBEICHUE
MOJ00HBIX WICHOB, TPUMEHEHNE HEKOTOPHIX (POPMYIL.
11. PaBHOCHJIBbHOCTD HEPABCHCTB HA MHOYKECTBaAX
OcHOBHBIE NIOHATHS. BO3BeIeHNE HEPABEHCTBA B YETHYIO CTEIIEHD U YMHOKEHHUE
HEpaBEHCTBA HA (PYHKIINIO, TOTEHIIUPOBAHUE JIOTAPU(PMUUECKUX HEPABEHCTB, IPUBEICHUE
MOJ00HBIX YWICHOB, MPUMEHEHHUE HEKOTOPBIX popmys. HecTporue HepaBeHCTRBA.
12. MeToa NpOMeKYTKOB Il YPABHEHUH U HEPABEHCTB
VYpaBHEHUs 1 HEPABEHCTBA C MOAYJISIMU. METO1 UHTEPBAJIOB JIJIsi HEMIPEPBIBHBIX (PYHKIIHIA.
Hcnonb3oBanue cBOMCTB (DyHKIMN NP peIIEeHUHN YPaBHEHUI U HEPABEHCTB
Hcnonp3oBanue obsacTel CylecTBOBaHUS, HEOTPUIIATEILHOCTH, OTPAHUYEHHOCTH,
MOHOTOHHOCTH U SKCTPEMYMOB (D)YHKIIMHU, CBOMCTB CUHYCa U KOCHHYCa MPU PEIICHUN
YPaBHEHUI U HEPABEHCTB.
13. CucreMbl ypaBHEHHUI ¢ HECKOJBLKUMH HEH3BECTHBIMHU
PaBHocunbHOCTB cucteM. Cucrema-cieacTsue. MeTo1 3aMeHbl HEM3BECTHBIX.
Paccyxnenuns ¢ YnciIoBbIMU3HAUYCHUSIMU IIPU PELIEHUHU CUCTEM YPaBHECHUM.
14.MeToa KOOpAUHAT B pocTpaHcTBe. [ BuKeHUs.
Koopannatel Touky 1 KOOpIMHATHI BEKTOpa. CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB.
VYpaBuenue miockoctu. JIBrkenus. [IpeoOpazoBanue nogoodus. [lenTpansHas cummMeTpus,
oceBasi CHMMETpPHUS, 3epKaJibHass CHMMETpUs, IpeoOpa3oBaHue Mogo0us.

15.1uauHAp, KOHYC, HIap.
[Tonsarue nunuuapa. Imomanes noepxuoctu uuinuHapa. Iloustue konyca. [Inomanp
MMOBEPXHOCTHU KOHYyca. Y ceueHHbll koHyc. Chepa u map. YpaBaenue chepol. Bzaumuoe
pacnosioxkeHue cdepsl U miockoct. Kacarenbnas miockocts k cepe. [Inomans chepsi.
16.00beMBbI TeJI.
O06beM npsaMoyToabHOTo napajienenunena. O0bemMbl MPSIMON TPU3MbI M LIMITMHIPA.
OO0beMbl HAKJIIOHHOM TPU3MBIL, TUpaMUAbl U KoHyca. O0beM 1apa U miomaas chepsl.
OObeMbI IAPOBOTO CErMEHTA, IIAPOBOT0CIIOs U IIAPOBOTO CEKTOPA.
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TEMATHYECKOE IINTAHUPOBAHHME C YKASAHUEM KOJIMYECTBA
YACOB, OTBOANUMBIX HA OCBOEHME KAK/1OU TEMbI

5 yacoB B Hezemo, Bcero 170 yacos

Yacol KosmuecTBo
Ne i/m HaumeHnoBanue Tem
yueOHOro KOHTPOJIbHBIX
BpeMeHH pabdot
1. OyHKIIUH U UX TpapuKH 6 1
2. [Tpenen GpyHKIUKM U HETTPEPHIBHOCTH
5
3. OO6parnble QyHKIMA
3
4, [Tpou3BogHas 9 1
5. [IpumeHneHne mpou3BOIHOM 15 1
6. [TepBooOpa3Hast U HUHTETpal 10 1
1. PaBHOCWIBHOCTD ypaBHEHUI U HEPABEHCTB 4
8. YpaBHEHUS-CIIEACTBUS 7
9. PaBHOCHIIBHOCTD ypaBHEHUN U HEPABEHCTB 9
cucTeMam
10. PaBHOCUIIBHOCTH YpaBHEHHI HA MHOXKECTBAX 4 1
11. PaBHOCUIIBHOCTH HEPABEHCTB HA MHOYKECTBAX 3
12 MeToa npoMeXyTKOB Ji1sl ypaBHEHUH 1 4
' HCPABCHCTB
13. CucreMbl ypaBHEHUN C HECKOIBKUMU 7 1
HEW3BECTHBIMHU
14. MeTtoa KoopIMHAT B IPOCTPAHCTBE 15 2
15. [Mununap, KOHyC, Mmap 17 1+3ay
€T
16. OO6bemMbI TEN 22 2+3a4
<)
[ToBTOpeHMe Kypca MareMaTHKa (areopbl
17. p P ( P 30 Jlnarnoctuueck
¥ Ha4yaJl MaTeMaTHYeCKOTO aHaJIH3a, ast paGoTa - 1.
reometpusi) 3a 10-11 kmacchbr
JlnarHoctuueck
ast pabota -2
Bcero 170













