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IosicHUTEJIHLHAA 3aIIUCKA

Jlannast paboyasi mporpaMMa OpHEHTHMpOBaHa Ha ydamuxca 11 kmacca cpemnei

00111e00pa30BaTeNIbHOM MIKOJIBI U PeaTU3yeTCs Ha OCHOBE CIEAYIOMINX JOKYMEHTOB:

¢ (enepanbHOTO K TOCYIapCTBEHHOTO 00pa30BATEIBHOTO CTAaHIAPTa CPEIHETO
oOmero oOpazoBaHus,

e (enepanbHOrO TMEpeyHs y4eOHMKOB, PEKOMEHIOBAaHHBIX MUHHUCTEPCTBOM
obpazoBanus PD,

e ¢ ydeToM TpeOOBaHUI K OCHAIICHUIO O0pPa30BATENBFHOTO Tpolecca, B
COOTBETCTBUM C COJICPKAHUEM HAIMOJHECHUS YYEOHBIX IPEIMETOB
KOMIIOHEHTAa TOCY/IapCTBEHHOTO CTaHAapTa 00Iero 00pa3oBaHHs.

W3yueHne MaTeMaTuKU B CTaplled HIKoJie Ha NpOQUIbHOM YPOBHE HApaBiIeHO HA
JNOCTHIKEHHUE CIEAYIOLIUX LIEIeH:

dbopMHUpOBaHUE TPEACTABICHUN 00 HAESIX M METOJax MaTeMaTHKW; O
MAaTE€MAaTHUKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH, CPEICTBE MOIEINPOBAHHUS SIBJICHUN
U IIPOLIECCOB;

OBJIAJICHUE YCTHBIM W  THCbMEHHBIM  MAaTeMaTUYE€CKUM  A3BIKOM,
MaTEeMaTUYE€CKUMU 3HAHUSAMH W YMEHUSIMH, HEOOXOIWMBIMU IJIsi H3y4YEHUS
IIKOJIBHBIX €CT€CTBEHHO-HAYYHBIX JAUCLUUIUIMH, U MPOAOKEHUsT 00pa3oBaHUs U
OCBOEHUS 30paHHOM CIIEIMAIBHOCTA Ha COBPEMEHHOM YPOBHE;

pa3BUTHE  JIOTUYECKOTO  MBILUICHUS, AQITOPUTMHUYECKOU  KYJIBTYPHI,
IPOCTPAHCTBEHHOTO BOOOPaXECHMsSI, PA3BUTHE MAaTEMaTUYECKOTO MBIIUICHUS U
WHTYUIIMM, TBOPYECKUX CIIOCOOHOCTEM Ha ypOBHE, HEOOXOAMMOM ISt
MPOJOJKEHUST 00pa30BaHUs U ISl CaMOCTOATENBbHOM JEsITeNIbHOCTH B 00JIacTu
MaTeMaTUKH U €€ MPUJIOKEHUH B Oyayiel mpodeccuoHanbHON AesTeTbHOCTH;

BOCIIMTAHUE CPEACTBAMH MAaTE€MAaTHUKW KYJBTYPhl JUYHOCTHU: 3HAKOMCTBO C
HWCTOPUEN pa3BUTHS MAaTEMATHUKHU, SBOJIOLMEN MAaTEMATUUYECKUX UICH, TOHUMAHUE
3HAYUMOCTH MaTE€MaTHKH JIJI OOIIIECTBEHHOTO Mporpecca.

dbopMupoBaHue MpENCTaBICHUN 00 HACIX U METOJaX MaTeMaTUuKH; O
MaTeMaTuKe KaK YHUBEPCAJIIBHOM SI3bIKE€ HAYKH, CPEICTBE MOJACIUPOBAHUS SIBJICHUI
Y TIPOLIECCOB;

OBJAJEHUE YCTHBIM W  NUCbMEHHBIM  MAaT€MaTHYECKUM  A3BIKOM,
MaTEeMaTHYEeCKUMU 3HAHUSIMH W YMEHUAMH, HEOOXOMUMBIMU I H3yYCHUS



IIKOJIbHBIX €CTCCTBCHHOHAYYHbIX AWUCHUILUINH, JIA ITPOAOJIKCHUA O6p330BaHI/I$[ u
OCBOCHUA H36paHHOﬁ CIICONAJIBHOCTH Ha COBPCMCHHOM YPOBHC,

pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  AJITOPUTMUYECKOHW  KYJIBTYPBI,
MPOCTPAHCTBEHHOTO BOOOpaXEHHUsS, Pa3BUTHE MAaTeMaTHUYECKOTO MBIIIJICHUS U
UHTYULMH, TBOPUYECKHX CHOCOOHOCTEH Ha ypOBHE, HEOOXOAMMOM s
IPOIOJDKEHUST 00pa30BaHUsl U JJIsl CaMOCTOSITENIBHOM NE€ATEIbHOCTH B 00JacTH
MaTEMaTHKHU U €€ MPUIIOKEHUI B Oyylen npoecCuoHaIbHOM 1eATeIbHOCTH;

BOCIIUTAHUE CPEJCTBAMU MAaTEMAaTHKW KYJIbTYpbl JIUYHOCTU: 3HAKOMCTBO C
UCTOpUEH Pa3BUTHS MAaTEMaTHKHU, BOJIIOIIMEN MaTeMaTHYeCKUX HeH, MOHUMaHue
3HaYMMOCTH MaTeMaTHKH JJisl OOIIECTBEHHOTO Mporpecca.

OO61ieyueOHbIe YMEHUS, HABBIKU U CIIOCOOBI I€SITEILHOCTH

B xone u3ydyeHus: MateMaTuKy B MpOo(UILHOM Kypce CTapiled IIKOJbI ydalluecs
NPOAODKAIOT ~ OBJIAJICHHE  PAa3HOOOpa3HBIMM  CHOCOOAMH  JIEATENbHOCTH,
IpUOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

- POBEJICHUS JJOKA3aTEIbHBIX PACCYXKACHHUH, JIOTHYECKOTr0 000CHOBAHMSI BBIBOJIOB,
WCIIOJIb30BAHUST  PA3UYHBIX  S3BIKOB ~ MATeMAaTHKH  JUISI  WJUTFOCTPAIIWH,
WHTEPIPETAINH, apTYMEHTAIIUN U JOKa3aTeIIbCTBA;

- pelleHusl MMPOKOTO Kilacca 3a7ad M3 pa3lIndHbIX pa3esioB Kypca, MOMCKOBON H
TBOPYECKON NEATETLHOCTH TIPU PEIICHWH 33134 ITOBBIICHHOW CIOKHOCTH U
HETHUTIOBBIX 3a]1a4;

- INTAHUPOBAHMS M OCYIICCTBICHUS aITOPUTMHUYECKOMN ACSITCIBHOCTH: BHITTOJTHCHHSI
U CaMOCTOATENTBHOTO  COCTABIICHUS  ANTOPUTMHUYECKUX  TMPEANUCAHUNA U
WHCTPYKIIMM ~ Ha  MareMaTU4yeckoM  MaTepHalie; UCTIONIb30BAHUSL |
CaMOCTOSITEIILHOTO COCTaBJIeHUs (DOPMYII Ha OCHOBE 00OOIIICHHS YaCTHBIX CIIy4acB
U pE3yJIbTaTOB SKCIIEPUMEHTA; BHITIOJTHEHHUS PACUETOB MPAKTHUECKOTO XapaKTepa;

- TIOCTPOCHMSI M HCCJICNOBAHUS MaTEMaTHMUYECKUX MOJENeH Jisd OMHCaHUs W
pElIeHus MPUKIIAHBIX 3a]1a4, 3a7a4 U3 CMEKHBIX JTUCIMIUIMH U PEabHOMN KU3HH,
IIPOBEPKH U OIIEHKU PE3YJIbTAaTOB CBOEH pabOThl, COOTHECEHUS UX C MOCTABICHHON
3a/1a4e, ¢ JUMIHBIM KU3HCHHBIM OTIBITOM;

- CAaMOCTOATENFHOM PabOThl C UCTOYHMKAMU HH(POPMAIINHY, aHau3a, 0000IIEeHUS U
CUCTEMaTH3allU1 TTOJIyYCHHOW WH(pOpMAITUN, HTHTETPUPOBAHKS €€ B IMYHBIA OIIBIT.

Temarnueckoe mianupoBanue cocraBieHo k YMK C.M. Hukonbckoro u ap.



«Anrebpa u Havana anaimzay, 11 kmacc, M. «lIpocsemenney, 2021r., YMK JI.C.
Aranacsina u ap. « I'eometpus 10-11»,10 kiace, M. IIpocsemenne,2009 Ha ocHOBE
denepanbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOI'O CTaHJapTa oOuiero oopa3oBaHus .
B xoHie y4yeOHMKOB IMOMEIICHBI pa3lieibl Jii TOBTOPEHHMS] H3YYEHHOTO 3a
OpelbIIylue TOJbl, a TaK »>K€ 3aJaHus, TM[O3BOJIAIONIME OpPraHU30BaTh
1eJIeHanpaBIeHHYI0 OArOTOBKY ydamuxcs Kk EI'3.

Cpokn u ¢opMa MHPOMEKYTOUHOM aTTECTAIlMM IO MAaTEeMaTUKe OIPEAEISIOTCS
YueOupiM 1ianoM u «llonokenuem o Qopmax, NEPUOAMYHOCTH U TOPSIIKE
TEKYLIEr0 KOHTPOJII YCHEBAEMOCTH W IMPOMEKYTOUHOW aTTECTAlUU Y4YallUXCs»
MOV «COHLI Ne 1 r. ITyraueBa umenu T.T. Mazypa».

IToaroroBka K rocy1apCTBEHHON UTOTOBOM aTTECTALMN OCYIECTBIIIETCS B TEUCHHE
yueOHoro roga B 11 kiacce Ha ypokax 3aKperyieHUs U MOBTOPEHUS M3YyYEHHOTO
Marepuaia, KOHCYJIbTalUAX, YPOKax-moAroroBku k EI'D.

CornacHo yueOHOMY IUTaHY JJis1 U3yYEHHs] MaTEMATUKU Ha NMPO(QUILHOM YPOBHE B
11 kmnacce orBoautcst He MeHee 204 yacoB U3 pacyeTa 6 4acoB B HEJENIO : alredpa
- 4 yaca B Henexnto; reomeTpus -2 yac B Henemto. Mroro amrebpa - 136 wac.,
reoMmeTpus — 68 gac.

Ilnanupyemble pe3yJIbTaThl OCBOEHHS Y4€0HOTO NpeaMeTa
B pesynprare m3ydeHuss MaTeMaTHKU Ha TPO(HUILHOM YPOBHE B CTapIIed IIKOJIC
YYCHUK JIOJDKCH
3HATH/TIOHUMATh
e 3HAUCHHE MaTeMaTHYCCKOW HayKW JJIsg PEIICHUS 3a]a4, BO3HHUKAIOIINX B
TEOpHMH W  TPAKTUKE;, IMHUPOTY U  OTPAHUYECHHOCTh MPUMEHEHUS
MaTEeMaTHYEeCKUX METOJI0OB K aHaju3y W HCCIEAOBAHHMIO IPOIECCOB U
SIBIICHUM B IPUPOJIE U OOIIECTRBE;

® 3HAYCHHME NMPAKTUKHU U BOIPOCOB, BOZHUKAIOIIMX B CAMOW MATEMaTHKE, JJIs
dbopMUpPOBaHUS U PA3BUTHUS MATEMATUUECKON HAYyKH,

¢ HICU paCHIUPCHHUA YHCIOBBLIX MHOXKCCTB KadK criocoba IIOCTPOCHUA HOBOI'O
MAaTCMarudCcCKOro aliapara Ml pCeIICHUA IIPAKTHYCCKHUX 3aJa4 H
BHYTPCHHHX 3a1a4 MAaTCMAaTHUKH,

® 3HAaYCHUE HJCH, METOJAOB M PE3yIbTaTOB alareOphl W MaTeMaTHYECKOTO
aHAJIN3A I MOCTPOEHUS MOJAEJEN PEAIbHBIX MPOLIECCOB U CUTYALIU;

® YHUBEpPCAJIbHBIN XapaKTEP 3AKOHOB JIOTUKH MAaTEMAaTUYECKUX PACCYKICHUM,



HUX MIPUMCHUMOCTD B PA3JIMYHBIX 00J1aCTAX YeIOBEUYECKOM JCATCIIPHOCTH,

paznnuue TpeOOBaHUM, MPEABABISEMBIX K JOKa3aTeIbCTBAM B MaTeMaTHUKe,
€CTECTBEHHBIX, COLMAIBHO-DKOHOMUYECKUX W T'yMaHUTApHBIX HayKaxX, Ha
IIPAKTHKE;

POJIb AKCMOMAaTHKH B MaTCMAaTHUKC, BO3MOKHOCTb IMOCTPOCHHUA
MaTCMaTHYCCKHX TeopHﬁ Ha AaKCMOMaTHMYECKOH OCHOBC, 3HAQUCHHC
AKCHUOMATHUKHU OJIA IPYTUX o0JracTey 3HAHMS U HJIS IIPAKTHUKU,

BEPOSITHOCTHBIX XapaKTep PAa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH
OKPYXArOIIIero Mupa.

YucioBbie 1 OyKBEHHBIE BBIPAKEHUS

YMeTh:

BBINOJIHATh apu(PMETUYECKUe NENUCTBUSA, COUETas YCTHbIE M HMUCbMEHHbIE
IIPUEMBI, NPUMEHEHUE BBIYHUCIHUTEIBHBIX YCTPOMCTB; HAaXOAUTh 3HAYCHMS
KOpHSl HATypaJIbHOM CTEIEHHW, CTENEHW C PAlMOHAIBHBIM ITOKA3aTENEM,
norapu(ma, HCOIb3Yys TP HEOOXOAUMOCTH BBIYMCIUTEIbHBIE YCTPOUCTBA;
I10JIB30BAThCs OLIEHKON U NMPUKUAKON IPU NMPAKTUYECKUX pacyeTax;

INPUMCHATH IOHATHUA, CBA3AHHBIC C JACIMMOCTBIO NCJIBIX YHUCCI, IIpHU
PCUICHUHU MAaTCMATUYCCKUX 3a1a4;

HaXOIUTb KOPHH MHOI'OYJICHOB C O,Z[HOI>'I HepeMeHHOﬁ, PacCKIaAbIBaTh
MHOTOYJICHBI HA MHOXXUTCIIN,

BBIIIOJIHATh  JIEUCTBUSL C  KOMIUIEKCHBIMM  YHCJIAMH,  I10JIb30BaThCS
F€OMETPUYECKON HMHTEPIIPETAMEed KOMIUICKCHBIX YHCEJ, B MPOCTEUIINX
CIy4dasiX HaxXOJWUTh KOMIUIEKCHBIE KOPHM YPaBHEHUH C JEUCTBUTEIILHBIMU
koahpurmeHTamu;

MPOBOJIUTh MPEOOPA30BAHUSI UYUCIOBBIX M OYKBEHHBIX BBIpaKCHUH,
BKJIFOUAIOIIUX CTETEeHHU, PauKaibl, JOrapupMbl U TPUTOHOMETPUUECKUE
yHKIMY;

HNCIIOJIB30BATh HpI/IO6pCT€HHBIC 3HAaHHUA HW YMCHHS B Hp&KTH‘ICCKOﬁ
ACATCIIBHOCTHU U HOBC@)IHCBHOﬁ JKN3HU OJIA

MPAKTUYECKUX PACUETOB MO dopMynaM, BKItodasi (GOPMYIbI, COAEpIKaIIne
CTENICHU, pPaTUKalbl, JOTapudMbl U TPUTOHOMETPUYECKHE (PYHKIIMH, MPHU
HEOOXOMMMOCTH HWCIIONBb3ysl CIIPAaBOYHBIE Marepuadbl W MPOCTEHINne
BBIUUCJIUTEIBLHBIE YCTPOMUCTBA.



Oyukunu u rpadpuku

YMmeTh

Hauan
YMmeTn

ONpeACTATh 3HaueHHe (DYHKIUH 10 3HAYCHUIO apryMEHTa MPHU Pa3IHYHBIX
crioco0ax 3agaHus GyHKINU;

CTpOUTHh TpaUKN W3YYCHHBIX (YHKIHHA, BBIMOJHATH TPeoOpazoBaHMUSI
rpad1KoB;

OTMHCHIBATH TI0 TPaduKy U O (popMyIIe MOBEACHUE U CBOMCTBA (DYHKITHIA;
pemarb ypaBHEHHWS, CHCTEMbl YpPaBHCHHH, HEPABEHCTBA, HCIIONb3Ys
cBOCTBa (DYHKIMI U UX TpaUUecKue MPeICTaBICHMUS;

UCTIOJBh30BaTh MPHOOPETEHHBIC 3HAHWA W YMEHUS B MPAKTHYCCKOU
JESITETLHOCTH U TIOBCETHEBHOM KU3HU TS

OTMCAaHMS ¥ UCCIICIOBAHUS C TTIOMOIILI0 (PYHKIIMI pealbHbIX 3aBUCUMOCTEH,
MPENCTAaBICHUS WX TpaduyuecKu; HWHTEPIpeTanud TpaQuKoB peaTbHBIX
IIPOIIECCOB.

a MaTCMaTH4YCCKOI'O aHaJIn3a

HaXOJUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKHUIT POTPECCHH;
BBIYHCIIATh TMPOU3BOAHBIE U TEPBOOOpA3HbIC 3JIEMEHTAPHBIX (DYHKIIHIA,
OpUMEHSIST TpaBWjia BBIYKMCICHUS TPOM3BOAHBIX UM TEPBOOOPA3HBIX,
MCIIOJIB3Ys CITPABOYHBIE MaTEePHAIIBI,

ucciaenoBaTh QYHKIIMU U CTPOUTH WX TpadUKH C IIOMOIIBIO TIPOHU3BOIHOM;
pemarb 3a7adyd ¢ TPUMEHEHHUEM YypaBHEHHUS KacaTelbHOM K Tpaduky
yHKIMH;

pemarb 3a7add Ha HaxOKJICHHE HAMOOJBIIETO U HAMMEHBIIETO 3HAYCHHUS
(GYHKIIUU HA OTPE3KE;

BBIYHCIIATH IUIONIAIb KPUBOJIMHEHHOM Tpamneiuu;

WCITOJIB30BaTh TMPUOOPETEHHBIE 3HAHUS W YMEHUS B TPAKTHYCCKOU
JIESTETLHOCTH M TIOBCETHEBHON KU3HU JIJIS

pEelIeHHEe TEOMETPUYECKUX, (PU3NYECKUX, HSKOHOMHUUYECKHUX U JPYTUX

IMPpUKIIAJHBbIX 3aJla4, B TOM YHCJIC 3adad Ha HauOOJIbIINE W HAaUMCHBIIHE
S3HAYCHUA C IPUMCHCHHECM allliapara MaréMaTu4CCKOro aHajan3a.



YpaBHEHUS U HEPABEHCTBA
YMmeTh
e pellaTh palMOHANIBHBIE, TOKA3aTENIbHbIE U JIOTapU(PMUUECKUE YPaBHEHUS U
HEPABEHCTBA, WPPALMOHAIBHBIE W TPUTOHOMETPUUYECKUE YpPaBHEHUS, HX
CUCTEMBI;

® JTOKA3bIBATh HCCJIOKHBIC HCPABCHCTBA,

e pemarb TEKCTOBBIE 33aJa4d C TIOMOIIBIO COCTABIECHUS YPABHEHUH, U
HEPABEHCTB, MHTEPIPETUPYs PE3YAbTAaT C YYETOM OTPAHWYECHHUM YCIIOBHS
3a/1a4u;

e pn300pakaTh HA KOOPAMHATHOM IIOCKOCTH MHOXECTBA PELICHUI ypaBHEHUN
Y HEPABEHCTB C JBYMS IEPEMEHHBIMHA U UX CUCTEM.

® HaxOAWTh MPUOTUKECHHBIC PEIICHUS YPaBHEHUH U UX CUCTEM, UCIIONb3YA
rpauuecKkuil MEeTo/;

e pellaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM TpadudecKux
MIPEICTABICHNU, CBOMCTB (DYHKLIHIA, TPOU3BOIHOM;

® [UCIOJIb30BaThb MPUOOPETEHHbIE 3HAHUS M YMEHHA B MPAKTUYECKOU
NEATEIBHOCTU U IIOBCEAHEBHON KU3HU IS

® [IOCTPOCHUSA U UCCIEAOBAHUA IIPOCTEUIINX MATEMATUYECKUX MOJIEIICH.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUHU BEPOSTHOCTEN

YMeTs:

e pewiarh NpocTeillline KOMOMHATOPHBIE 337a4l METOAOM Iepedopa, a TaKxkKe C
UCIOJIb30BAaHUEM U3BECTHBIX (HOpMys, TpeyroiapbHuka Ilackans; BBIYHMCIATH
ko3p¢uuuentel OuHomMa HproTOHa 1O (Qopmyne M C HUCHOJIB30BAHHEM
TpeyronbHuka [lTackans;

® BBIYNUCIATh, B NPOCTEHIIHUX CIy4yasix, BEPOATHOCTU COOBITHUI Ha OCHOBE
MOJICUETa YHUCIIA UCXOM0B.

® UCHOJb30BaTb MPUOOPETEHHbIE 3HAHUS W YMEHHUS B  IPaKTUUYECKOH
NEATEIbHOCTH M TOBCEIHEBHOM >KM3HU JUIsl aHAJIM3a PEajbHBIX YHUCIOBBIX
JAHHBIX, MPEJCTaBICHHBIX B BHUAE JuarpaMm, TIpadukoB; UIs aHalIu3a
UH(OPMALIMK CTATUCTUYECKOTO Xapakrepa.

I'eomeTpus ymers



COOTHOCHUTH TUIOCKHE TEOMETpHUECKUuEe (UTYPHI U TPEXMEPHBIE OOBEKTHI C
UX OMHMCAHHUEM, YepTexaMH, U300paKEHUSIMH, pa3IndaTh U aHAJIU3UPOBATH
B3aMMHOE PACMOJIOKEHUE PUryp;

I/I306pa>KaTB TCOMCTPHYCCKHUC q)HprBI N TCJId, BBIIIOJHATL 4YCPTCXK II0
YCJIOBHIO 3a1a4H;

pemars TEeOMETPUYECKUE 3a7aud, ONMPASICh Ha HW3YYEHHBIC CBOMICTBA
IUTAHUMETPUYECKUX M CTEPEOMETPHUYECKHX (PUTyp M OTHOLICHUH MEXITY
HUMU, IPUMEHSIS aNredpandyeckuii 1 TPUrOHOMETPUYECKUIA arlapar;

MIPOBOAUTH JOKA3aTeNIbHbIE PACCYXACHUS NP PEIIECHUU 3a/1a4, JI0Ka3bIBATh
OCHOBHBIE TEOPEMBI Kypca,;

BBIUMCIISITh  JIMHEWHBIE DJIEMEHThl W yIIbI B IPOCTPAHCTBEHHBIX
KOH(pUTyparusix, o0beMbl U IUIOMIAIU ITOBEPXHOCTEH IMPOCTPAHCTBEHHBIX
TeJ U UX MPOCTEHIITNX KOMOHWHAIIHIA;

MPUMEHATH KOOPAMHATHO-BEKTOPHBIN METO/ /111 BHIYMCICHUS! OTHOILICHUHN U
YIJIOB;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U U300pakaTh CEUEHUS TEJI BPAILICHHUS;
UCIIONIB30BaTh IMPUOOPETEHHBIE 3HAHWS M yMEHUS B IPaAKTHYECCKOM
JIEITCILHOCTH U TIOBCETHEBHOM KU3HU JIJIS

HCCIIeIOBaHUS (MOJICTUPOBAHNUSA) HECIOKHBIX MPAKTUUECKUX CUTyalluid Ha
OCHOBE M3y4Y€HHBIX (POPMYI U CBOWUCTB PUTYD;

BBIYMCJICEHWE JUIMH, IUIOmaned W OOBEMOB peajlbHbIX OOBEKTOB MIPHU

pEIIeHNM  TMPAKTUYECKUX  3ajad, HCIOJIb3yd TPU  HEOOXOAMMOCTH
CIIPaBOYHHMKH U BBIYUCIIUTEIIbHBIE YCTPOMCTBA.



Conepxanune yueOHOro nmpeaMmera

1. ®yHkuuu u rpaduKy.

Oyukiuu. O0nacTh OmNpeneieHuss U MHOXECTBO 3HaueHui. ['paduk dyHKIUU.
[Toctpoenue rpadgukoB GyHKIUN, 3aJaHHBIX pa3IuyHbIMH criocoOamu. CBoicTBa
(GyHKIIUH:  MOHOTOHHOCTb, YETHOCTh M  HEYETHOCTb, IEPUOJUYHOCTD,
OrpaHU4YeHHOCTh. [IpOMEXYTKH BO3pacTaHusi W YObIBaHMs, HauOOJIbllIEe U
HaUMEHbIIIEE 3HAYCHUS, TOUKU OKCTpemMyma (JIOKAJIbHOTO MakCcUMyma U
mMuauMyMa). [IpeoOpaszoBanus TpadukoB: MapawieIbHBIM MEPEHOC, CHUMMETPHS
OTHOCHUTEIBHO OCEN KOOPAUHAT

2. [IpouzBoanas GyHkuu u ee npumeHeHue. [lonsatre o mpou3BoAHON QYyHKIINH,
bu3HUeCcCKUil U TEOMETPUYECKUN CMBICI MPOU3BOAHON. YpaBHEHUE KacaTeIbHOU K
rpaduky ¢dyakuuu. [Ipous3BogHBIE CYyMMBI, Pa3HOCTH, MPOU3BEICHHMS, YaCTHOTO.
[Ipou3BonHbIE OCHOBHBIX 3JIeMEHTapHBIX (yHKIUN. [IpuMeHenrne mpou3BOIHON K
HCCleIOBaHNI0 (PyHKIMNA M TmocTpoeHuto rpaduxoB. [IpuMepbl HMCHONb30BaHUS
MPOW3BOAHOM ISl HAXOXKICHHUS HAWIY4YIIEro PEIICHUS B MPHUKIIAIHBIX, B TOM
YHUCJIE COUMAIIbHO-D)KOHOMUYECKHX, 3afadax. Haxoxaenue cKopoCcTu Ui Iporecca,
3aganHoro dopmynoi win rpaduxoM. BTopas mpousBomHas u ee (u3MUECKU
CMBICIL.

3. [lepBooOpaznas u unrerpai (16 gacos).

[lepBooOpaznas. @Popmyna Hprotona-Jleitonuna. Ilpumepsl  npuMeHeHUs
WHTErpaja B (PU3UKe U TeOMETPUHU.

4. YpaBHEHHUs U HEPABEHCTBA.

OCHOBHBIE MPUEMBI PELIEHUSI CUCTEM YpaBHEHMIl: MOACTAHOBKA, alredpanyeckoe
CJIO)KCHME, BBEIACHHUE HOBBIX MEPEMEHHBIX. PaBHOCWIBHOCTH YpaBHEHUM,
HEPABEHCTB, CHUCTEM. PelleHue MpOCTEUIINX CUCTEM YpPABHEHUW C JByMs
HEU3BECTHBIMU. PemieHne cuUcTeEM HEPABEHCTB C  OAHOM  INEPEMEHHOM.
Hcnonb3oBanue CBONCTB M TpaduKoB (PYHKIMI TpH pEIICHWH YpaBHEHUU U
HepaBeHCTB. Meton uHTepBaioB. M300paxkeHue Ha KOOPAWHATHOM ILJIOCKOCTU
MHOKE€CTBA PEIICHUN ypaBHEHWW W HEPABEHCTB C JIByMs IMEPEMEHHBIMHU U MX
cucteM. [IpuMeHeHne MaTeMaTUYeCKUX METOJIOB JJIi PEUICHUS COMIEPKATEIIbHBIX
3a/1a4 U3 pa3IMYHBIX 00JlaCTe HAyKU U MpaKTUKHU. VHTepmperaius pes3yibrara,
Y4ET peaibHbIX OrPAHUYCHUH.

Conepxanne Kypca reoMeTpuu

1.KoopauHatsl 1 BEKTOPHI.

JlexkapToBbl KOOpAMHATBHI B MpOCTpaHcTBe. Popmyna pPacCTOSHUS MEXAY JBYMs



TOYKaMH. YpaBHeHHS cdepbl BekTtoppl B KoOpAWHATaX, MOAYJIb BEKTOpa B
KOOpJIMHATaX, pPAaBEHCTBO BEKTOPOB B KOOpPJWHATAX, CJIOXKEHUE BEKTOPOB H
YMHOXXEHUE BEKTOpa Ha YHUCJIO B KOOpJAWHATaX Yrol MeXAy BEKTOPAMH.
CkansipHoe nipou3BeieHue BeKTOpoB. KomirmHeapHOCTh BEKTOPOB B KOOPAMHATAX.
2. Tena v MOBEPXHOCTHU BpalICHUS.

Hunuuap u koHyc. YceueHHbIN koHyc. OCHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTD,
oOpasyromas, pa3septka. lllap u cdepa, ux ceuenus. KacarenpHas MIOCKOCTh K
chepe. Cdepa, BmIMCaHHAsSE B MHOTOTPAHHHK, c(depa, OMUCaHHAsS OKOJIO
MHOTOTpaHHHUKA.

3. OObeMBbI TeJ U IUIOIIAIA UX TTOBEPXHOCTEH .

dopmysbel 00beMa Ky0Oa, mapasuienenuresaa, npusMsl, winHapa. opmynsl oobema
nupamMubl 1 KoHyca. DopMyibl IJIOMIAIM MOBEPXHOCTEH IMJIMHIpA U KOHYCA.
dopmysbl 00beMa I1apa U MIomaau chephl.

HToroBoe nmoBropeHue.

TemaTnueckoe IJIAHUPOBaAHUE

Ne o/ HaumenoBanue pa3nenoB u TeM Bcero gacos

1. (anrebpa) Oynkiuu u ux rpaduku. [penen. | 21

2. [IpousBonHast PyHKIMH U €€ 35
IpUMEHEHUE

3. [TepBooOpasnas n uHTETpal 16

4, VYpaBHEHUS U HEPABEHCTBA 48

6. (reometpusi) | Meroa KoOpauHaT B 19
IPOCTPAHCTBE

7. Humuaap, KoHYC, Tap 16

8. OOBeMBI TEN 23

Q. NroroBoe noBropeHue 23

Utoro | 204
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