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IHHOACHUTEJBHAA 3AIINCKA

Heau u 3a7aun o0y4uenusi no npeamery «MaremaTtuka» B 11 kiacce.

Ilenn ocBoeHHsI mporpamMmbl 0a30BOr0  ypOBHS — OOECIEYEHUE BO3MOXKHOCTH
UCIIOJIb30BAHUSI MAaTEMATUYEeCKUX 3HAHUI U YMEHUWI B MOBCEIHEBHOW JKM3HH M BO3MOXKHOCTH
YCIICIIHOTO TPOJIOJDKCHHS 0Opa30BaHUs IO CIICIUAIBHOCTSM, HE CBS3aHHBIM C TPUKIAJIHBIM
UCIIOJIb30BAHUEM MATEMATHKH.

W3yuenne wmareMaTHKU B CTaplieil IIKojde Ha 0a30BOM YpPOBHE HaNpaBlICHO Ha
JIOCTUKEHUE CIEAYIOUIUX LeJIeH:

- (popMupoBaHHe TpeACTaBJEHHIT 0O MaTeMaTHKE KaK YHHBEPCAJIBLHOM SI3bIKE HAYKH,
CpE/ICTBE MOJICITMPOBAHUSI SIBJICHUI U MPOLIECCOB, 00 UICIX U METOJaX MaTCMATHKH;

- pa3BHTHE JIOTHYECKOT'O  MBIIUICHUS, IMPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
QITOPUTMUYECKOW KYyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM ISt
oOy4eHHssT B BBICIIEH IIKOJE IO COOTBETCTBYIONICH CHCIHMAIBHOCTH, B  Oymymien
po(hecCHOHANTLHOM e TEIIbHOCTH,

- OBJajeHHe MaTeMAaTHYeCKUMH 3HAHMSAMH H YMEHHMSIMH, HEOOXOJWMBIMHU B
NIOBCETHEBHOM YKM3HH, JUISl U3YUCHHUS IIKOJILHBIX €CTECTBCHHOHAYYHBIX TUCHUILUIMH HA 0a30BOM
YpOBHE, Ui TIOJYYEeHHs OOpa3oBaHHMs B 00JacTsAX, HE TPEOYIOIIUX yrIyOJCHHOM
MaTeMaTU4eCKOW TIOATOTOBKH;

- BOCHHTAHHE CpPEJACTBAMHU MATEMATUKH KyJbTYpbl JIMYHOCTH: OTHOIICHUS K
MaTeMaTUKe KaK 4YacTH OOIICYEIOBCUSCKON KyJbTYpPhl: 3HAKOMCTBO C HCTOPUCH pa3BUTHS
MaTeMaTHKH, DBOJIOIMEH MaTeMaTUYCCKUX WICH, MOHMMAaHUS 3HAYMMOCTH MAaTEMATUKU JUIS
0O0IIECTBEHHOTO TIpOTrpecca.

3agaun:

JlocTH)KeHHE MOCTABJICHHBIX IIeJIel MpeayCMaTPUBACT PEUICHUE CICAYIOMINX OCHOBHBIX
3ajau:

- OobecrnieueHne COOTBETCTBUsI pabodell mporpamMmbl 10 MaTeMaTHKE TpPeOOBaHUIM
denepanbHOTO  TOCYIAPCTBEHHOTO  00pa3oBaTEIbHOrO  CTAaHAApPTa  CPEAHEro  OOImero
obpazoBanus (PI'OC COO) B yacTu MIIaHUPYEMBIX PE3YyIbTaTOB 00YUEHUS;

- OGecnieuenue 3(h(heKTUBHOTO COYETAHUS YPOUHBIX U BHEYPOUHBIX (popM OopraHH3anuu
y4eOHBIX 3aHSATHH, B3aUMOJICHCTBHS BCEX YUACTHUKOB 00pa30BaTEIIbHBIX OTHOIICHHIA;

- BroisBneHne u = pa3BUTHE  CHOCOOHOCTEH  OOydYaromuXcs,  OPraHHU3aLUIo
UHTCJUICKTYaJbHBIX M TBOPYECKHMX COPEBHOBAaHWiA, HAyYHO-TEXHHYECKOTO TBOPYECTBA,
NPOEKTHON M y4eOHO-HCCIIEI0BATEIBCKON A TEIbHOCTH;

- YV4eOHO-HCCIIeIOBATENbCKOE  MPOEKTUPOBAHKUE, MPO(ecCHOHATbHAS  OpPUCHTAIUS
o0y4aromuxcs;

- CoxpaHeHune U yKperieHne (GU3NIeCKOro, MCUXOIOTHIECKOTO U COMAIBHOTO 3I0POBBS
oOyudaroruxcsi, ooecreyeHre ux 6e30MacHOCTH.

COJAEP)KAHUE YYEBHOI'O IIPEIMETA

1. ITosTOpenne xypca 10 kaacca (7 4)

[lokazarenbHass  ¢ynkuua. Jlorapupmuueckass ¢yHkuus. TpuUroHoMeTpuueckue
dopmyinbl. Tpuronomerpuueckue GyHkiuu. CteneHHas GyHKIuS.

Ochosnvle yenu: (OPMHUPOBAHUE MPEICTABICHUM O LEIOCTHOCTH U HENPEPHIBHOCTH
Kypca anreOpbl; OBJAZieHHUE YMEHHEM OOOOIICHUS M CHUCTeMAaTH3alMM 3HAHWWA 110 OCHOBHBIM
TeMaM Kypca anreOpsl 10 kiacca; pa3BUTHE JIOTMUECKOTO, MaTeMAaTHYECKOTO MBIIUICHUS U
UHTYHUIIMH, TBOPUECKUX CIIOCOOHOCTEH B 001aCTH MaTEMATUKH.

2. Tpuronomerpudeckune pynkuuu (9 4)

OOnacte ompeneneHuss U MHOXECTBO 3HaueHUM (yHkimii. YETHOCTH, HEYETHOCTH,
nepuoANYHOCTh (PyHKUMN. CBONCTBA U rpadUKU PYHKIIHM.



OcnosHule yenu.: popMHUpOBaHUE MPEICTaBICHUI 00 00JaCTH ONpeIeIeHUs] 1 MHOKECTBE
3Ha4YCHUH (PYHKIMH, 0 HEYETHOU U YE€THON (YHKIHUSIX, O MEPUOANUECKON (DYHKIIMH, O TIEpHOJIe
(GyHKIMH, O HAaUMEHBILIEM IOJIOKUTEILHOM Iepuojae; (HopMUpOBaHHE YMEHHMHA HaXOAUTh
o0nacTe  OHpefeNeHuss W MHOXKECTBO  3HaueHUM  (QyHKIMH  CIIOXXKHOTO  apryMeHTa,
NPEJCTAaBICHHOTO B BUAE APOOM M KOpHS; OBJAJeHUE YMEHHEM CBOOOJHO CTPOUTH TpaduKu
(GYHKIMA U ONTUCHIBATh UX CBOMCTBA,;

B pezynomame uzyuenus memvl yuauuecs 00ICHbL.

3HaTh: O0JIaCTb OINpENEeNEeHUs M MHOXECTBO 3HAYCHMH »AIIEMEHTapHbIX (QYHKIHNH;
(byHKIMH, UX CBOICTBA U rpaUKH;

YMETh: HaXOAUTh 00JIACTh ONPEIENICHUsI U MHOXECTBO 3HAUCHUH (PYHKIUI; MHOXKECTBO
3HaueHud ¢yHkmmii Buma kf(x) m, rme f(x)- mobas QyHKOMs; TOKa3bIBaTh MEPUOJIUYHOCTH
(GyHKLIUH C 3aJaHHBIM [I€PUO/IOM; UCCIIE0BAaTh (PYHKIUIO Ha YETHOCTh U HEYETHOCTh; CTPOUTh
rpaduku (QyHKIMIA; coBepiiatek NpeoOpasoBaHue TpaduKoB (GYHKUIMH, 3HAs MX CBOICTBA,
pewatsh rpadu4ecKy IpocTelIIne ypaBHEHUI U HEPABEHCTBA.

3. IIpousBoaHas u eé reomerpuyeckuii cmbic (12 1)

[IpousBognas. IlpowsBognast crenmenHod Gyukmuu. IlpaBuna muddepeHupoBaHus.
[Tpon3BoIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIUHN. [ 'eoMeTpruecKuil CMbICI TPOU3BOIHOM.

Ocnosnvle yenu: HoOpMUpOBaHHE NMOHATUI O MTHOBEHHOW CKOpPOCTH, O KacaTeJIbHOM K
IUTOCKOW KPHBOH, O KacaTelnbHOH K rpaduky pyHKIUH, O TPOU3BOAHON PYyHKINH, O (HHU3HIECKOM
CMBICJIE TPOM3BOJHON, O T€OMETPUYECKOM CMBICIE IMPOU3BOAHON, O CKOPOCTH H3MEHEHUS
¢yHkuuu, o mpexene (QYHKUMH B TOYKe, O Au(QPepeHIUpPOBaHUH, O MPOU3BOIHBIX
3JIEMEHTApHBIX (QYHKIMHA; (OPMHUPOBAHHE YMEHMsI HCIOJIb30BaTh AJITOPUTM HAXOXKICHHS
IIPOU3BOIHON 3JIEMEHTAPHBIX (PYHKIMI IPOCTOrO M CIOXKHOTO apryMEHTa; OBJIaJICHUE YMEHUEM
HaXOJUTh MPOU3BOJHYIO JIF000M KOMOMHALIMU 3JIEMEHTapHbIX (DYHKIMHA; OBJIaZicHHE HaBBIKAMU
COCTaBIJICHUS YPaBHEHUS KacaTeJbHOW K rpaduky (QYHKIMH MPH AONOJHHUTEIBHBIX YCIOBHUSX,
HaXO0XKJICHUs YIIIOBOro K03(uineHTa KacaTeabHON, TOUKH KacaHHsL.

B pezynomame uzyuenus memvl yuauuecs 00lICHbL:

3HaTh: IOHATHE NPOU3BOAHON (QYHKIUM, (PU3NYECKOTO U T'€OMETPUUYECKOrO CMBbICIIA
NPOM3BOIHOW; TIOHATHE MPOU3BOJHOW CTENEHH, KOPHSA;, MpaBuia JuQQepeHInpOBaHuUS;
(GopMynbl TPOU3BOAHBIX AJIEMEHTAPHBIX (YHKIMH; ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIIMM; aITOPUTM COCTABJICHUS YPAaBHEHUS KacaTelbHOM;

YMETh: BBIYUCIATH IPOU3BOAHYIO CTEIIEHHON ()YHKIIMU M KOPHSI; HAXOAUTh MPOU3BOIHBIE
CYMMBI, pa3HOCTH, TPOU3BEIECHNUS, YACTHOTO; MPON3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUI;
HaXOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKLUI CIIOKHOTO apryMeHTa; COCTAaBIATh YpaBHEHUE
KacaTeJbHOM K rpa@uKy (YHKIMH MO alrOpUTMY; Yy4acTBOBATh B JMajore, MOHUMAaTh TOUYKY
3peHust cobeceHNKa, MPU3HABATh MIPABO HA MHOE MHEHUE; OOBSICHATh M3yYEHHbIE MOJIO0KEHUS
Ha CaMOCTOSITENIBHO TOAOOpPaHHBIX MPUMEPAX; OCYLIECTBIIATH MOUCK HECKOJIBKHX CIIOCOO0B
pelLlIeHHs, apryMEHTUPOBATh PallMOHAIIBHBIN CIIOCOO, MPOBOAUTH JIOKa3aTeIbHbIE PACCYKICHHUS;
CaMOCTOSITENIbHO UCKaTh HEOOXOAUMYIO JIJIsl pelIeHUs! y4eOHbIX 3a/1a4 UH(POpMaIHIO.

4. IIpumeHnenne Npon3BoAHOM K Hccaeq0BaHnI0 GyHkuuii (13 1)

Bospactanne wu  yObiBaHue (QyHkumid. OxctpemyMmbl ¢GyHkiuu. Ilpumenenue
IPOM3BOHONW K TMOCTpoeHuio rpaduxoB ¢yHkuuil. Hambosbliee M HauMMeHblIee 3HAUYEHUS
¢yukuu. Beimyknocts rpaduka. Toukn neperuoa.

OcnosHvle yenu: (opMHUpPOBaHUE TPEACTABICHUN O TMPOMEXKYTKaxX BO3pacTaHUS MU
yObIBaHUS (QYHKIHMM, O JOCTaTOYHOM YCIOBHU BO3pacTaHusi (YHKIUHU, O MPOMENKYTKax
MOHOTOHHOCTH (DYHKITUH, 00 OKPECTHOCTH TOYKH, O TOUKaX MaKCUMyMa U MMHUMYyMa (DYHKIIHH,
0 TOYKax IKCTPEMyMa, 0 KPUTHUECKUX TOUKax; (popMHpOBaHHE YMEHHUS CTPOUTH 3CKU3 rpaduka
(GyHKLIMU, ecnM 3aJaH OTPE30K, 3HAueHUS (YHKIMM Ha KOHIAX JTOT0 OTpe3Ka M 3HaK
MIPOM3BOJHON B HEKOTOPBIX TOUKAX (DYHKLMU; OBJaJIEHHE YMEHHUEM MPUMEHATh MPOU3BOJHYIO K
UCCIIEIOBaHUIO (DYHKIMH M TOCTPOEHUIO TIpadUKOB; OBIaJeHHE HaBBIKAMU HCCIEIOBATH B
IPOCTEHIINX CaydasX (YHKIHMM HAa MOHOTOHHOCTh, HaXOJUTh HauOoOJblllee W HaUMEHbIIEe
3Ha4YeHUs QYHKIUN, TOUKH Neperuda 1 MHTEPBaJIbI BBITYKIOCTH.
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B pezynomame uzyuenus memvl yuawuecs 00NHCHbL:

3HaTh: TOHATUE CTAMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK IKCTPEMYMA; KaK MPUMEHSITh
IPOM3BOJHYI0O K HCCIEIOBAaHMIO (PYHKIUH M IOCTPOCHUIO TpadUKOB; KaK HCCIEAOBaTh B
IPOCTEHIINX CciaydasX (YHKIUHM HA MOHOTOHHOCTh, HaXOOUTh HauOoJjblllee U HaUMMEHbIIee
3HaYeHUs (PYHKIHUH;

YMETb: HaxOJIuUTh HHTEpBaJbl BO3pacTaHus M YObIBaHUS (PYHKIMI, CTPOUTH OSCKHU3
rpaduka HenmpephIBHON (YHKIUH, ONPEACIEHHON Ha OTPE3Ke; HAXOJUTh CTAIMOHAPHBIE TOYKU
GyHKIMM, KPUTHYECKHE TOYKM W TOYKM OKCTPEMYMa; MPUMEHATH MPOU3BOJHYIO K
UCCIICIOBAaHUIO (YHKIIUH M MOCTPOSHUIO TpadUKOB; HAXOIUTh HAWOOJbIIEE M HAMMEHBIIEE
3HaueHue QPyHKIHUU; paboTaTh ¢ yueOHUKOM, OTOUPATh U CTPYKTYpUPOBATH MaTepual.

5. Hurerpan (12 4)

[TepBooOpasnas. IlpaBuna HaxoxaeHUs TMepBooOpa3HbIX. [Lmomank KpUBOJIWHEHHOMN
Tpanmeuuu U UHTerpajl. BbluncieHue uHTerpanoB. BblumciieHue miom@aae ¢ NOMOUIbIO
MHTErPAJIOB.

OcnosHvle yenu: (popMupoBaHHE MPEACTABICHUA O MepBooOpa3HOi (yHKIUH, O
cemeiictBe mepBooOpa3HbIX, O auddepeHIpoBaHUM U HHTETPUPOBAHUU, O Tabiule
NepBOOOPA3HBIX, O MPaBUIIAX OTBICKAHUS MEPBOOOpa3HBIX; (OPMHPOBAHUE YMEHHI HAXOAUTh
st GYyHKIMM  TiepBooOpa3Hyro, TpaduKk KOTOPOH MPOXOIUT dYepe3 TOUKY, 3aJaHHYIO
KOOpJMHATaMM; OBJIQJICHHUE YMEHUEM HaxXOJUTh IUIONIAJb KPHUBOJIMHEWHON Tpameuuu,
orpaHuueHHON rpadukamMu QyHkumii y = f(x) u y = g(X), orpaHMueHHON MPSAMBIMH X = a. X = b,
ocbto Ox u rpadukom y = h(x).

B pesynomame usyuenus memol yuauguecs 00AHCHbL:

3HaTh: TMOHATHE MEPBOOOPA3HOM, MHTErpayia; MpaBHiia HAXOXKIEHHS NEpBOOOPA3HBIX;
Tabnuiy nepBoodpaszusix; popmyny Herotona JleiiOnuna; npaBuia MHTETPUPOBAHNUS,

YMETb: HPOBOAUTH HH(POPMALIMOHHO-CMBICIIOBOM aHalU3 IPOYUTAHHOIO TEKCTa B
yueOHUKEe, y4acTBOBAaTh B JWajiore, MPUBOJAUTH MPHUMEPHI, apryMEHTHPOBAaHO OTBEYaTh Ha
[IOCTaBJIEHHbIE BOIPOCHI, OCMBICIIMBATh OMIMOKM WU HX YCTPAaHATbH; JOKa3bIBaTh, YTO JaHHAs
GbyHKIMS ABISETCS MEPBOOOPa3HOW Ml JOpyrod JaHHOW (YHKIUHM; HAXOOUTh OJHY U3
NEepBOOOPA3HBIX UISI CyMMBI (YHKUMH W Tpou3BeldeHHs (YHKIWA Ha YHUCIO, HCIIOJb3Ys
CIpaBOYHBIE MaTepuajbl; BBIBOAUTH IpaBWJIa OTBICKAHUS TMEPBOOOPA3HBIX; M300paxarh
KPUBOJIMHENHYIO TpaIelnio, OrPaHUYeHHYIO0 Ipa@UKaMu 3JI€MEHTApHBIX (YHKIUI; BBIYUCIATH
UHTETpal OT JeMEHTapHOW (YHKIMU MPOCTOro aprymeHTa no ¢gopmyne Herorona Jleitbnuna c
MOMOIIbIO TaONUIBI MNEPBOOOPA3HBIX M MPAaBWJI MHTEIPUPOBAHUS; BBIYUCIATH IUIOIIAIb
KPUBOJMHEHHON Tpamneuuu, OrpaHuYeHHOW MpsAMBIMU X = a, X = b, ocklo OX u rpaduxom
KBaJpaTUYHON (YHKIMHU; HAXOAUTH IUIOIIAJh KPUBOJIMHEMHON Tpameuuu, OrpaHuYeHHON
napabosiaMu; BBIYUCIATH MyTh, POWJCHHBIM TEJIOM OT Hayaua JBM)KEHHUS /10 OCTAHOBKH, €CIIU
U3BECTHA €ro CKOPOCTh; MpPEIBUJIETh BO3MOKHBIE IIOCIEJICTBUS CBOMX JEHCTBUM; BIaJETh
HaBBIKaMU KOHTPOJIS ¥ OLIEHKH CBOEH 1€ATEIBHOCTH.

6. DJIeMeHTbl MaTeMATH4YeCKOl CTATHCTUKH, KOMOMHATOPUKH W TEOPUH
BeposiTHOCTel (22 v)

TabnuuHoe M rpaduueckoe mpecTaBlIeHUe JaHHBIX. UHNCIIOBbIE XapaKTEPUCTUKHU PSIIOB
naHHbIX. [loouyep€nHblii M OAHOBPEMEHHBI BBIOOD HECKOJIBKUX 3JIEMEHTOB M3 KOHEYHOTO
MHOXecTBa. DOopMmylibl  YuClIa T[EPECTAHOBOK, COYETAaHWM, pa3MelleHuil. Penienne
KoMOuHaTOpHbIX  3amauy. @opmyna Oumnoma Heiorona. CBoiicTBa  OMHOMMHAIBHBIX
koa¢¢unmenToB. TpeyronapHuk [lackans. DnemMeHTapHbIe U ClOXHBIE cOOBITUS. PaccMoTpenue
CIIy4aeB: BEPOATHOCTh CYMMbI HECOBMECTHBIX COOBITHH, BEPOSATHOCTH MPOTHBOIOJIOXKHOIO
coObiTust. [loHATHE O HE3aBUCMMOCTH COOBITUH. BeposTHOCTH M cTaTHCTHYECKas YacToTa
HACTYIUICHUsI cOObITHA. Pelienue npakTHUecKuX 3ajad ¢ IpUMEHEHNUE BEPOSTHOCTHBIX METOJIOB.
Cnyuaiinele BenuuuHbl. LleHTpanbHble TeHaeHuuu. Mepbl pa3dpoca. PemieHue mpakTH4ecKUX
3az1a4 1o teme «CTaTUCTHKa.

OcHoguble  yenu: (QOPMHUPOBAHUE TPEACTABICHUW O  HAYYHBIX, JIOTUYECKHX,
KOMOMHATOPHBIX METOJax pelIeHHs MaTeMaTHYecKuX 3aaady; (OpPMHpPOBAHHE YMEHUS
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aHAJTM3UPOBaTh, HaXOAUTh pa3IMYHBIE CIIOCOOBI pElICHHs] OJHOM M TOH e 3aJaud, JeNnaTh
BBIBOJIbI; pa3BUTHE KOMOMHATOPHO-JOTUYECKOTO MBIIIICHUS; (POPMUPOBAHUE MPEICTABICHUS O
TEOPHUH BEPOSITHOCTH, O IMOHATUAX: BEPOSTHOCTb, HCIIBITAHUE, COOBITHE (HEBO3MOXXHOE H
JIOCTOBEPHOE), BEPOSTHOCTb COOBITUH, OOBEOMHEHHE M TIepecedeHHe COOBITUM, CIe/ICTBUE
COOBITHS, HE3aBUCUMOCTh COOBITUH; (POPMUPOBAaHNE YMEHHS BBIYUCISATH BEPOSITHOCTh COOBITHIA,
OTIpe/IeNIATh HECOBMECTHBIC U MPOTHUBOIOJIOKHbBIE COOBITHS; OBJIAJCHUE YMEHUEM BBITIOJHEHUS
OCHOBHBIX ONEpaIfii HaJl COOBITHSMM; OBJa/ICHHE HABBHIKAMH PEIICHUS MPAKTUYECKHX 337ad C
MIPUMEHEHHUEM BEPOATHOCTHBIX METO/IOB.

B pe3ynbrare u3yueHus TeMbl yyaliuecs JOJDKHBbI:

3HATh: TMOHSATHE KOMOMHATOPHOW 3aJaud W OCHOBHBIX METOJOB €€ pelleHus
(mepecTaHOBKM, pa3MEILEHUsl, couyeTaHuss Oe3 IOBTOPEHHS U C IIOBTOPEHHUEM); IIOHATHE
JIOTUYECKOW 3ajaud; MNpUEMBI pEHIeHUS KOMOMHATOPHBIX, JOTMYECKHMX 3a/]ay; DJIEMEHTHI
rpad)0BOr0 MOJECIUPOBAHMS;, IOHITHE BEPOSTHOCTH COOBITHH; IMOHSATHE HEBO3MOXXHOTO H
JIOCTOBEPHOTO COOBITHSI; MOHSATHUE HE3aBUCHUMBIX COOBITUI; MOHSTHE YCJIOBHON BEPOSTHOCTU
COOBITHIA; MOHATHE CTATUCTHYECKOMN YaCTOTHI HACTYIUICHUSI COOBITU;

YMETb: HUCIOJIb30BATh OCHOBHBIE METO/bI PEIICHUS KOMOMHATOPHBIX, IOTHYECKUX 3aJ1ay;
pa3pabaTbIBaTh MOJEIM METOJOB PEIICHHS 3a7ad, B TOM YHUCIE W TPHU MOMOIIH TpadoBOro
MOJICJIMPOBAHUS; MEPEXOAUTh OT UACH 3a7aud K aHAJIOTUYHOU, OoJjiee MpoCToi 3ajade, T.e. OT
OCHOBHOI TMOCTAaHOBKM BOIPOCA K CXEME; SICHO BbIpa)KaTh pPa3paOOTaHHYIO HJACI0 33Jauu;
BBIUHCIISTh BEPOSTHOCTH COOBITHIA; OMNpPENENATh PaBHOBEPOSTHBIE COOBITHSA;, BBIMOIHATH
OCHOBHBbIE OI€palluy HaJ COOBITUSAMH; JOKa3blBaTb HE3aBHUCUMOCTb COOBITHI; HaXOIUTh
YCIIOBHYIO BEPOSITHOCTB; pEIIaTh MPAKTUYECKUE 3a/layd, TPUMEHSS METOAbl TeOopUu
BEPOSATHOCTH.

7. IHloBropenme 3a 10—11 kuaaccol (28 1)

Uucna u anreOpamveckue mnpeoOpasoBanusi. YpaBHeHus. HepaenctBa. CucremMbl
ypaBHeHUU U HepaBeHCTB. [Ipom3Boanas (yHKUMM ¥ €e MPUMEHEHHWE K pPEIICHHUI0 3ajad.
Oynkuuu U rpaduku. TekcToBble 3aadd Ha MPOIEHTHI, JBMXKEHHUE, mporpeccuu. OcHoHbie
yenu: oOOOIIEeHHEe U CUCTeMaTH3alus Kypca anreOpsl W Haudan anamuza 3a 10- 11 kmaccsr
CO3/laHWE YCIIOBHU Il TUIOJOTBOPHOTO YYacTHsl B TPYMIIOBOH pabote, s (HOpMHUPOBAHUS
YMEHMSI CaMOCTOSITEIBHO W MOTHUBHUPOBAaHHO OpIraHM30BBIBATH CBOK  JIEATEIBHOCTB;
(dbopMupoBaHUE MPEACTABICHUN 00 UEsIX U METOJIaX MaTeMaTUKH, O MaTeMaTHKe KaK CPEe/ICTBE
MOJIEJIMPOBAHUS SIBJICHUN U MPOLIECCOB; PA3BUTHUE JIOTHUECKOTO M MATEMAaTUYECKOTO MBIIIEHUS,
MHTYULIUU, TBOPYECKUX CHOCOOHOCTEH; BOCIIMUTAaHNE MOHUMAHMS 3HAUMMOCTH MAaTeMAaTHUKH JJIs
00I11eCTBEHHOT' 0 Mporpecca.

B paboueit mporpamme HM3MEHEHO COOTHOIIEHHE YacOB HA M3y4YEHUE TEM M UTOTOBOE
NOBTOPEHHE B CTOPOHY YMEHBIIEHUS IO OTHOLIEHWKO K TUIOBOW  IIPOrpaMMe.
BricBoOOAMBIIIMECS Yackl OTBEACHBI Ha 0000IIa0IIEe MOBTOPEHUE MO KaXKJI0H TeMe, paboTy ¢
TECTaMH U MOJTOTOBKY K UTOTOBOM aTTecTanuu B ¢popme u no matepuanam EI'D. [Toarotosky k
AK3aMEHaM IUIaHUPYEeTCs MIPOBOJAUTH B cucTeMe, HaunHas ¢ 10 kiacca

8. Mertoa xoopauHaT B mpocTpancrse (8 4)

JlexapToBBl KOOpJAMHATHI B MPOCTpaHCTBE. PaccrosiHue Mmexay Toukamu. KoopanHartbl
CepeIuHbl OTpe3Ka. YToJd MEXKIYy CKPELIMBAIOUIMMMCS MPSAMBIMH. YTOJI MEXAY NpSIMONH U
IUIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSIMH. BekTophl B mpocTpaHcTBe. AOCOMIOTHAS BEIMYHMHA U
HanpasiieHue BekTopa. PaBeHcTBO BekTOopoB. Koopaunats! BekTopa. CiloKeHHE BEKTOPOB U €r0
CBOMCTBAa. YMHOXXKEHHE BeKTOpa Ha umcio. CkalspHoe Mpou3BeneHne BeKTopoB. (Paznoxenue
BEKTOpa 110 KOOPJMHATHBIM ocsiM. KoTnHeapHOCTh BEKTOPOB.)

OcHoBHas 11e1b — 0000IIUTh U CUCTEMATU3UPOBATh MPEACTABICHUS, YUAIIUXCS O
BEKTOPAaX M JIEKAPTOBBIX KOOPAMHATAX; BBECTH IOHATUS YIVIOB MEXIY: CKPELIMBAIOLIMMUCS
IPSIMBIMU, TPSMOH U MJIOCKOCTBIO, ABYMS MJIOCKOCTSIMHU.

PaccMoTpenune BEKTOPOB M CHCTEMBI I€KAPTOBBIX KOOPAMHAT HOCUT B OCHOBHOM
XapakTep TOBTOPEHHUS, TaK KaK BEKTOPbl M3y4aIUCh B Kypce IJIAHUMETPUHU, a JIEKapTOBBI




KOOpJAMHATBl — B Kypce anreOpbl AeBATWICTHEH MmKoiabl. HOBBIM Al ydammxcsl sBIseTCS
IPOCTPAHCTBEHHAsI CUCTEMA KOOPJIMHAT U TPEXMEPHBIH BEKTOP.

OCHOBHBIMU 33/1a4aMH B JaHHON TE€ME SIBJISIOTCS 3aJ1a4i Ha BBIYMCIICHHUE, B XOJI€
pelIeHHs], KOTOPBIX YYEHHMKH IPOBOASTCA OOOCHOBAaHHME MPAaBHIBHOCTH BBIOPAHHOIO JUIS
BBIYMCIICHUM yrIJia.

B pe3ynbrare u3ydeHus JaHHOW IJ1aBbl ydaluecs JODKHBI:

3HaTh (POPMYNBI KOOPAMHAT BEKTOPA, KOOPAMHATHI CYMMBI M Pa3HOCTH BEKTOPOB,
IIPOM3BEACHUS BEKTOPA Ha YUCIIO, CKAISIPHOI0, BEKTOPHOI'O POU3BEIEHHS BEKTOPOB;

YMETh MPUMEHSATH (YOPMYIIBI IPU PEIICHUH 3a/1a4.

9. Teaa Bpamenus (9 )

Tena Bpamenus. CeueHuss Ten BpameHus. [Ipsmoil kpyrooil nuauniap. CeueHus
nunuHapa. Ilpsmoit kpyroBoii konyc. Cedenuss konyca. Cdepa m map. CeueHus 1mapa.
Kacarenpnast mockocts k cepe. (KomOuHAIIMM MHOTOTPaHHUKOB U TeN BpaiieHus.) [lonarue
IUIOINAAM ITOoBepXHOCTH. [Iomany noBepxHoCTeH HMIMHAPA U KOHYCa, IUI0Iab chepbl.

OcHOBHasl 11eJIb — IMO3HAKOMUTBCS YYalIUMCs C MPOCTEHIIMMU TEJaMHU BpallleHUusl U UX
CBOMCTBaMH.

BosnpmmHCTBO 33724 y4eOHOTO MOCOOUS MPENCTAaBISIOT cO00i 3a7aun Ha BBIYHCIICHHUE
JUIMH, YIJIOB U IJIOMIAJeH MIOCKUX (UIyp, YTO ONpeAessieT MPAaKTUYECKYH HalpaBIEHHOCTh
Kypca. B Xome ux pelieHuss MNOBTOPSIOTCS U CHCTEMAaTU3UPYIOTCS CBEICHUS, W3BECTHbIE
y4yalluMcsl U3 KypcoB IUIAHUMETPUM U CTepeoMeTpuu X Kiacca, - pelieHHe TPEeyroJbHUKOB,
BBIUMCJIEHUE [UIMH OKPY>KHOCTEW, PACCTOSIHUM W T. M., YTO MO3BOJIIET OPraHUYHO MOCTPOUTH
nosropeHue. [Ipy pelieHHH BBIYMCIMUTENBHBIX 3aJad CJledyeT MOAJIepKHUBATh JIOCTATOYHO
BBICOKMI ypOBE€Hb OOOCHOBAaHHOCTH BbIBOJOB. [loHSTHE mMiomaau MOBEPXHOCTU BBOJUTCS C
OIIOPOi1 Ha HAIJIAHBIE NIPEJICTABICHHS YYaIIUXCsl, @ 3aTeM IOJy4YaeT CTPOroe OIpeiesIeHHeE.

[IpakTuueckas HanpaBIEHHOCTb Kypca Ompeleisercss OOJbLIIMM KOJUYECTBOM 3ajau
OPUKIAJHOTO  XapakTepa, YTO  MWIpaeT  CYyLIECTBEHHYIO  poOjb B  OpraHu3aluu
po(OpUEHTAMOHHOIN pabOThI C yYaIIUMUCS.

B xone peuieHus reoMeTpUYECKMX W HECIIOKHBIX NPAaKTUYECKUX 3a7ady OT YYalIUXcCs
TpeOyeTcsi yMEHHE HENOCPEACTBEHHO NPUMEHATh H3ydeHHble Qopmynbl. [lpu pemennn
BBIUMCIUTENBHBIX  33Jad  CIEAYeT MOAJEP)KMBAaTh  JIOCTATOYHO  BBICOKHMH  YpOBEHBb
000CHOBAHHOCTH BBIBOJIOB.

B pesynbrare n3yueHus: JaHHOM TJIaBbl yYalIUeCsl TOJIKHBL:

3HATh U YMETh ONPEAEIATh BUJIbI KPYIJIBIX TE€J, B3AUMHOE PACIOJIOKEHUE KPYTJIbIX Tel U
IUIOCKOCTEM, BIMCAHHBIX M ONMCAHHBIX MPU3M U IUPaMUJ;

yMETb TNPUMEHATh (OPMYJIbI JJIs BBIUMCICHMS IUIOIMIAZel OOKOBOW U  MOJIHOM
MOBEPXHOCTEN NIPU PEILIEHUH 3a7au.

10. O6bembl napaiesorpaMma, Npu3Mbl, IMPaMu/Ibl U KOHYca (8 4)

ITonsatue 06 o6veme. CpoiicTBa 00beMOB. OOBEMBI MHOTOTPAaHHUKOB: IPSMOYTOJIBHOTO U
HAKJIOHHOTO TapajlieenuIe 0B, MpU3Mbl, nupamuibl. O0beM HUINHIpA, KOHYCa, IIapa.

OcHOBHasl 1eJb — MPOAOJKATH CUCTEMATHUECKOE H3YYEHHWE MHOTOTPAHHUKOB M Tl
BpallleHUs B XOJI€ PEIICHUs 3a/1a4 Ha BHIUHUCIICHHE UX 00BEMOB.

ITonatne o6bema U ero cBOWCTBA MOT'YT OBITh M3y4€Hbl HA 03HAKOMUTEIIEHOM YPOBHE C
OMOpOW Ha HarjsiHble MPEJCTABICHUS M KU3HEHHBIM ombIT yuyamuxcs. [lpu BeiBoze gopmyn
00BEMOB TMPSAMOYTOJBHOIO MapajuleNienuIeaa, MUPaMHUIbl, LUWIMHApPAa M KOHyca IIMPOKO
MIPUBJIEKAIOTCS MPUOJIMKEHHBIE BBIUMCICHUS U WHTYUTHUBHBIE NPEJCTABJICHUS YdYalIUXCS O
npefensHoM mepexoze. OT yyamuxcs MOKHO He TpeOoBaTh BOCIPOM3BENEHHS BBIBOJA ITHX
dopmyn. BriBog dopmynsl o6beMa Imapa MPOBOAMTCS C HCIOJb30BaHHWEM HHTerpaia. Ero
MOYKHO BBINOJIHAT B KadeCTBE PEIICHHs 3aJauyd Ha YpoKax aireOpbl W Hayal aHalu3a.
Martepuain, cBsi3aHHBII ¢ BbIBOAaMH (HOpMYIbl 00beMa HAKJIOHHOTO Mapajuiesienuneaa u oomei
dopmynbl 00BEMOB TeN BpAalllEHUS, UMEET CIY)KEOHBII XapakTep: C €ro IMOMOIIbI0 3aTeM
BBIBOJIATCS (hOPMYJIbI 00BbEMa MPU3MbI U 00bEMa I11apa COOTBETCTBEHHO.




BonpmmHCTBO  3a7a4 B T€ME  COCTaBISIOT  33/ladydl  BBIYUCIHUTEIHLHOTO  Ha
HETIOCPEJCTBEHHOE MPUMEHEHHE W3YYEHHBIX (POPMYII, B TOM YHCIIE HECIOXKHBIC TMPAKTUICCKUE
3a/1a4m.

B pesynbrare u3ydeHus JaHHOW TJIaBbl ydaluecs JOKHBIL:

3HATH (POPMYITBI HAXOXKIEHUSI 00BEMOB MHOTOTPAHHUKOB M TEJ BPAIICHUS;

YMETh IPUMEHSTH (POPMYJIBI IPU PEIICHUH 3a/1a4, HAXOJAUTh 00bEMBI TEll.

11. IloBTopenue (8 u)

Yposenv obs3amenvrol noocomosku obyuaroue2ocs

YMeTh pemarh MPOCThIE 3aJaddl [0 BCEM HM3YyYCHHBIM TEMaM, BBITIONHSS
CTEPEOMETPUYCCKUN YEepPTEeK. YMETh OINUCHIBATH B3aWMHOE DACIOJIOKEHHE TMPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.

YMeTh aHaNIM3MPOBATh B MPOCTEHINX CIyYasX B3aUMHOE PACIIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE. YMETh H300paKaTh OCHOBHBIE MHOTOYTOJBHUKHU; BBHIMOJIHATH YEPTEKHU TIO
YCIOBHIO 3a7ady. YMETh CTPOUTh MPOCTEUIIME CEYCHHUs KyOa, MPU3MBI, MUPAMUIBI. YMETh
peliaTh IJIAaHUMETPUYSCKHE U MPOCTEHIHNE CTePeOMETPHUYSCKHUE 3a/Jauyd Ha HaXOXKICHHE
TCOMETPUYCCKUX BEIMYUH (JUTMH, YTJIOB, IUIOINAZCH). YMETh HCIOJB30BAaTh IPU PEIICHUH
CTEPEOMETPUICCKUX 3a/1a4 INITAHUMETPUICCKUE (PAKTBI U METO/IBI.

Vposenv 603M00iCHOU ROO20MOBKU 00YHaIOWe20Cs

YMeTh pacno3HaBaTh Ha 4epTekax U MOJIEISIX TPOCTPAHCTBEHHBIC (DOPMEL.

YMeTh ONMCHIBaTh B3aUMHOE PACMOJIOKEHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXJICHHUS OO0 OTOM pACIOJOXKCHHUH; IPOBOJUTH JIOKa3aTeIbHBIC
paccyKICeHHS B XOJI€ PEUICHUS 3ajay.

Hcnonvzoeams npuobpemenuvie 3HAHUAL U YMEHUS 8 NPAKMUYECKOU OeamenbHOCU U
NOBCEOHEBHOU HCU3HU OJIA.

uccienoBaHus (MOJCTUPOBAHUS) TMPAKTUYCCKUX CUTYallMd Ha OCHOBE HW3YYCHHBIX
dopMysT U CBOKCTB (hUTYp; BBIYUCIICHHS TUIOIIAICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN TPU
pEIICHHH TPAKTUYCCKUX  3a7ad, MCIHOJB3YysS MPH  HEOOXOJUMOCTH  CIPABOYHUKUA U
BBIYUCIIUTEILHBIC YCTPOMCTBA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT'O ITPEJIMETA

W3yuenne mareMaTHKM B CTaplieil IIKoie Ha NpOoQMIBHOM YPOBHE HAIpaBlIE€HO Ha
JOCTIDKEHUE CIIeTYFOIINX [EeNeH:

- (dopmMHpoBaHUe MPEACTaBICHUN 00 UIEsIX U METOJaX MaTeMaTHUKU; O MaTeMaTHKe
KaK YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEACTBE MOJIETUPOBAHMS ABJICHUN U MPOLIECCOB,;

- OBIIQJICHUE  YCTHBIM U THCBMEHHBIM  MAaTEeMaTHYeCKUM  SI3BIKOM,
MaTeMaTHYECKUMH 3HAaHUSAMM M YMEHHSIMM, HEOOXOAMMBIMU JUIS M3YyYEHHS IIKOJIBHBIX
€CTeCTBEHHO-HAYUHBIX JUCHMIUIMH, JUIS MPOJOJDKEHUs 00pa3oBaHMsS M OCBOCHMS H30paHHOM
CHEeNHATbHOCTHA Ha COBPEMEHHOM YPOBHE;

- pasBUTHE JIOTHYECKOT0 MBILICHUS, AIITOPUTMHUYECKON KYJIbTYpHI,
IIPOCTPAHCTBEHHOTO BOOOpPaKECHHUsS, DPAa3BUTHE MATEMaTHUYECKOTO MBIIJICHUS W WHTYUIIHH,
TBOPYECKUX CIIOCOOHOCTEN Ha ypOBHE, HEOOXOJUMOM JUIsl MPOAOJDKEHHsT 00pa3oBaHus M JUIs
CaMOCTOSITENIbHOM JIeATEIbHOCTH B 00JaCTM MaTeMaTHMKUH M €€ NPUJIOKEeHUH B Oyayiein
npodecCuOHAIBHOMN J1eTeTbHOCTH;

- BOCIIUTAaHHE CPEACTBAMH MAaTEeMAaTUKHA KYyJIbTYPHl JIMYHOCTH: 3HAKOMCTBO C
UCTOpHEH pa3BUTHUSI MaTEMATHUKH, YBOJIOIMEH MaTEeMaTHUECKUX Wi, TOHUMaHWe 3HAYNMOCTH
MaTeMaTHKH JUJIsl 00IIIECTBEHHOTO Iporpecca.

Obweyuebnvie yMeHus, HaBblKU U CHOCOObL OesimeIbHOCMU

- B X0JI¢ U3y4YEHHUsI MaTeMaTUKH B MPOPUILHOM Kypce CTapIleil IIKOJbI yJaruecs
IPOIOJDKAIOT OBJAJEHHE pPa3HOOOpa3sHBIMH CIIOCO0AMM  JESTEIBHOCTH, IMPHOOpPETaloT U
COBEPILEHCTBYIOT OIIBIT;



- NPOBEICHUS J0KA3aTENbHbBIX PACCYKICHUH, JTOrMYECKOr0 0OOCHOBAHUS BBIBOJIOB,
WCIIOJB30BAaHUS PA3JM4YHBIX S3BIKOB MATEMaTHUKHA Ul WUIIOCTPAallM¥, HWHTEPIpPETaLuH,
apryMeHTalluu U JI0Ka3aTelbCTBa;

- pElIeHUs] IIMPOKOTO Kjlacca 3aad U3 PasIMYHBIX Pa3lesioB Kypca, IOUCKOBOM U
TBOPYECKOH IEATENBHOCTY IPU PEIIECHUH 3a/1a4 IOBBIIICHHOMN CJI0KHOCTH U HETUIIOBBIX 3a/1a4;

— IUTAHUPOBAHMS ¥ OCYIIECTBIICHUS AJITOPUTMHUECKOM JESITENbHOCTU: BBIIIOJIHEHUS
U CAMOCTOATEIBHOTO COCTaBJIEHUS QITOPUTMHYECKUX MPEANUCAHUA M MHCTPYKUMH Ha
MaTeMaTHYeCKOM MaTepuase; HCIOJIb30BaHUsI M CAMOCTOSITEIBHOIO COCTaBJIE€HUsA (opMys Ha
OCHOBE 00OOIIEHHS] YaCTHBIX CIy4aeB M PE3yJIbTATOB SKCIEPUMEHTA; BBITIOJIHEHHUS PAacyeTOB
IIPAKTUYECKOT 0 XapaKTepa;

— IIOCTPOEHUS U HCCIEI0BAaHUS MAaTEMaTHYECKMX MOJENed M OINUCAaHUS U
pelleHusl MPUKIAIHBIX 3aja4, 3a7a4 U3 CMEXHBIX JAUCLUUIUIMH U PEAIbHOM JKU3HU; IIPOBEPKU U
OLIEHKU pe3yJIbTaTOB CBOEH pabOThl, COOTHECEHUS MX C IOCTaBJIEHHOW 3ajayeid, C JMYHBIM
YKU3HEHHBIM OIIBITOM;

- CaMOCTOSITENIbHOW paboThl ¢ UICTOYHUKAMU MH(pOpMAalLMY, aHaIN3a, 0000LEHHs 1
cucTeMaTH3aluy NOJIy4eHHOW HH(POPMALIUU, UHTETPUPOBAHUS €€ B JINYHBII OIBIT.

Ha cTyneHn oCHOBHOM HIKOJIBI 33/1a4M y4EOHBIX 3aHATUH ONPENEICHBI KaK 3aKpeIICHHE
YMEHMM pa3feiaTh IMPOLECCHl Ha JTalbl, 3BEHbS, BBIACIATH XapaKTEPHbIE IPUYUHHO-
CJICZICTBEHHBIE CBSI3H, ONPEACIATh CTPYKTYPY OOBEKTa MO3HAHUS, 3HAYMMbIE (DYHKIIMOHAIbHBIC
CBSI3U U OTHOILIEHMSI MEXAY YacTsIMM LIE€J0r0, CpaBHUBATh, COMOCTABIATh, KJIACCU(PHUIIUPOBATH,
PaHXUpPOBaTh OOBEKTHI IO OJJHOMY WJIM HECKOJIBKUM IPEAI0KEHHBIM OCHOBAHUSAM, KPUTEPUSIM.
[TpuHIMNManbHOE 3HAYEHHUE B paMKaX Kypca MpHOOpeTaeT yMeHHEe paszianyaTh (pakTbl, MHEHHUS,
JI0Ka3aTeNNbCTBA, TUIIOTE3bl, aKCHOMBI.

IIpu BBINOJIHEHUU TBOPYECKUX PAOOT (popMupyeTcs yMEHHME ONpEeAeisTh aJeKBAaTHbIE
crocoObl pemnieHusi y4eOHOW 3ajjadyd Ha OCHOBE 3aJ[aHHBIX AaJTOPUTMOB, KOMOWHHPOBATH
U3BECTHBIE AITOPUTMBI JACSATEIBHOCTH B CHUTyallMsX, HE NPEINOJAaralolliiX CTaHIApTHOIO
IPUMEHEHHUS OJJHOTO U3 HUX, MOTUBUPOBAHHO OTKAa3bIBAaThCS OT 00paslia eATeIbHOCTH, UCKATh
OpPUTMHAJIbHBIE PEILICHUS.

VYyammecs: T0JDKHBI TPUOOPECTH YMEHHS 10 (POPMUPOBAHUIO COOCTBEHHOT'O aJITOPUTMA
peleHsl TO3HaBaTeNbHBIX 3a7ay, (OpMYIMpOBaTh MpoOiieMy M ILedu CcBoed paloThl,
OTNpeAeNATh aJeKBAaTHbIE CIOCOOBI M METO/bl PEUICHMs 33/Ja4yH, MPOTHO3UPOBATH 0KHUIAEMBIN
pe3yabTaT U COIMOCTaBIATh €ro ¢ COOCTBEHHBIMM MAaTE€MAaTHYECKMMHU 3HAHUSMH. Ydaluecs
JOJIKHBI HAYYUTHCS IPEJICTABIISITh Pe3ybTaThl HMHAUBUAYAIBHOMN U TPYIIIOBOM MO3HABATEIbHON
NesITeIbHOCTH B (hopMax KOHCIIEKTa, pedepaTa, peLieH3nu.

Jlia pelieHus Mo3HaBaTENbHBIX M KOMMYHUKATUBHBIX 3a/lad yJallluMCs Ipeaaraercs
UCMOJIb30BaTh pPA3JIMYHble HCTOYHMKM MHGOpMAIMM, BKIOYas OSHUUKIIONEANH, CIIOBapH,
MHTEPHET-PECYpChl U JIpyrue 0a3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHKAaTHBHOM 3ajaue,
chepoil m curyanueil OOLIEHHS OCO3HAHHO BBIOMpATh BBIPA3UTENIbHBIE CPEACTBA S3blKa WU
3HAKOBBIE CUCTEMBI (TEKCT, TAOIUIIA, CXEMa, ayIMOBU3YAIbHBIN PSII U JIP.).

VYyamuecs: 10JKHBI YMETh Pa3BepHYTO 0OOCHOBBIBATh CY)KJCHMS, 1aBaTh ONPEICICHHUS,
IPUBOJUTH JI0Ka3aTeNIbCTBA (B TOM YMCJE OT MIPOTUBHOIO), OOBACHATh W3YUYECHHBIE MOJTOXKEHUS
Ha CaMOCTOSITEJIbHO MOJOOPAaHHBIX KOHKPETHBIX MpPHUMEpax, BiIaJeTh OCHOBHBIMH BHIaMHU
NyOJIMYHBIX BBICTYIUIEHUN (BBICKA3bIBaHUS, MOHOJIOT, JUCKYCCHs, IIOJIEMHUKA), CJEI0BaTh
TUYECKMM HOpMaM M IpaBWiaM BeJEHUs Auasnora, aucnyra. IIpeamonaraercss mpocreiinee
HCIIOJIb30BAaHUE YUYAIIMMUCS MYJIbTUMEIUUHBIX PECYpCOB M KOMIIBIOTEPHBIX TEXHOJOTUH IUIf
00paboTKH, Mepeaun, cucTeMaTu3aluy HHpopMaIum, co3anus 0a3 JaHHBIX, IPE3EHTALH

N3ydyeHnne mMareMaTHK{, B TOM 4HKCIe, aareOpbl B CpelHEN IIKOJIe JaeT BO3MOXKHOCTh
00y4aromuMcs 1I0CTUYb CIETYIOIINX PE3YIbTaTOB Pa3BUTHSL:

6 TUYHOCHIHOM HANPAGICHUN:

- c(OpMHPOBAHHOCTD L[EJIOCTHOTO MHUPOBO33PEHH, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKH U OOIIECTBEHHON MPAKTHKY;
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- YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOU MBICIN B YCTHOW M NMHCbMEHHOU
pedd, MOHMMAaTh CMBICI IIOCTABIEHHOW 3a/layd, BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH
IPUMEPBI U KOHTPIPUMEPHI;

- KPUTHUYHOCTh MBIILJICHUS,, YMEHHE pAaclo3HaBaTh JIOTHUYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

— Ope/CTaBJICHUE O MaTeMaTHYeCKOM Hayke Kak cepe UelnoBeYecKoi
JeSITeTbHOCTH, 00 3Tanax ee pa3BUTHA, O €€ 3HAYMMOCTH IS Pa3BUTHS UBHIIN3ALUH;

—KpEaTUBHOCTb MBIIIJICHUS, WHUIUATHBA, HAXOJYUBOCTh, AKTHUBHOCTb MpPU PEUICHUH
MaTeMaTHYeCKUX 3ajay;

— YMEHHE KOHTPOJIMPOBATh MpOIEcC M pe3ylbTaT Y4eOHOH MaTeMaTH4ecKOn
JESITEIIbHOCTH;

- CIIOCOOHOCTh K SMOIIMOHAJILHOMY BOCHPHUSTHIO MaTeMaTH4YeCKHX OOBEKTOB,
3a/1a4, pEIICHUM, pacCyKICHUI;

6 MemanpeoMemHoM HANPAaGIeHUU.

—IpeAcTaBIeHUs 00 UAESIX U O METOJIaX MaTeMaTHKU KaK YHUBEPCAILHOM SI3bIKE HAYKU U
TEXHHUKH, CPEICTBE MOJIETUPOBAHUS SIBJICHUM U IPOLIECCOB;

— YMEHHE BHJIETh MaTeMaTHUYECKYIO 33/1adyy B KOHTEKCTE MPOOJIIEMHON CUTyalluu B
JIPYTUX AUCUUIIIMHAX, B OKPYKaIOIIEH JKU3HH;

- YMEHHE HAaXOAWTh B PAa3JIMYHBIX MCTOYHHKAX HH(OPMAINIO, HEOOXOIUMYIO IS
pelIeHusl MaTeMaTHYecKUX MpoOJieM, MPEICTaBIATh €€ B NOHATHOH ¢opme, NPHHUMAThH
pelleHre B YCIOBHIX HEMOIHOM U M30BITOYHOM, TOYHOMN M BEPOSITHOCTHOM MH(OPMALINU;

- YMEHHME IOHMMaTh U HCIOJb30BaTh MaTEMaTUYECKHE CpEACTBA HarIsAHOCTH
(rpaduku, nuarpaMmbl, TaOJIULBI, CXEMbl M Jp.) A8 WUIOCTpPAllMM, HWHTEpIIpETaluy,
apryMeHTaluu;

- YMEHHME BBIBUIaTh THUIIOTE3bl IpPHU pELIEHUH YYEeOHBIX 3ajad, [OHHUMATh
HE0OXOUMOCTb UX ITPOBEPKU;

— YMEHHE TPUMEHSATh HWHAYKTUBHBIE M JEAYKTUBHBIE CIOCOOBI PaCCYXIACHUM,
BUJIETh PA3NIUYHBIC CTPATETUU PEUICHHUS 3a/1a4;

- MOHMMAHUE CYIIIHOCTH aJIFOPUTMHUYECKUX MPEANUCAaHUI U YMEHUE JIEHCTBOBATh B
COOTBETCTBUH C NPEAJIOKEHHBIM aJITOPUTMOM;

—yYMEHHE CaMOCTOSITEJIbHO CTaBUTh II€JIM, BBIOMpPATh M CO3/4aBaTh aJITOPUTMBI IS
penieHust yueOHbIX MaTEMaTHYECKUX MPoOIIeM;

- YMEHHME IUIAHUPOBaTb U OCYILECTBIATH JEATENBHOCTb, HAIPABICHHYIO Ha
pelleHne 3a7a4 UCCIIE0BATEIBCKOIO XapaKTepa;

— c(hopMUPOBAHHOCTh y4€OHON W OOIIETOIB30BATEIHCKOM KOMITETEHTHOCTH B
00J1aCTH HCI0JIb30BAHUS NH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6 npeOMemHOM HaAnPAaeIeHUU HaA NPOPUTLHOM YPOEHE:

- c(OPMHUPOBAHHOCTh MPEJICTAaBICHUH O HEOOXOAMMOCTH JI0KA3aTelIbCTB IPU
000OCHOBaHMM MAaTEeMaTHMYECKHUX YTBEPXKICHHUH M pOJM AaKCUOMATUKM B  IPOBEIECHUU
JENYKTUBHBIX PacCYXICHUH;

- c(OpMUPOBAHHOCTh TOHSATUIHOTO ammapara MO OCHOBHBIM pazjienaM Kypca
MaTeMaTUKH; 3HaHUH OCHOBHBIX TEOpeM, POpPMYJ M YMEHUS UX PUMEHATh; YMEHUS JOKa3bIBaTh
TEOpEeMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PEIICHNUs 3a/1ay;

- c(OpMUPOBAHHOCTh YMEHHUIl MOJAENUpPOBATh pealbHbIE CUTyallUH, HCCIEIOBATH
MOCTPOEHHbIE MOJIENIN, HHTEPIIPETUPOBATH MTOJIyUEHHBIN pE3ybTaT;

- c(OpPMHPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHATHSX MaTeMaTHYECKOTO
aHaJM3a M UX CBOWCTBaxX, BJIAJICHME YMEHUEM XapaKTepu30BaTh IOBeAeHHE (YHKIUH,
MCII0JIb30BaHUE TIOJYyYEHHBIX 3HAHUH JUIsl ONMCaHUS U aHAIN3a PeabHbIX 3aBUCUMOCTEN;

- BJIa/ICHUE YMEHUSIMHU COCTABJICHUS BEPOSTHOCTHBIX MOJIENEN MO YCIOBUIO 33a4l
U BBIYHMCIIEHUS BEPOSITHOCTH HACTYIJICHUS COOBITHII, B TOM YHCIIe C NPUMEHEHHEM (QopMys
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KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; HCCIENOBaHMUS CIy4YaiHbIX
BEJIMYUH 110 UX PACIPEIEICHUIO.

TEMATHYECKOE INTAHUPOBAHHUE

KoJunyecTBo 4yacoB DJIeKTPOHHbIE
Ne
y Ha3Banue pa3nesnoB Konrpoabusie | IpakTuyeckue (gposeIe)
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsI
pecypchl

1. | IloBTopenue kypca 10 kiacca 7 1

2. Tpuronomerpuueckue 9 1 https://resh.edu.ru
byHKIIIN

3. Hpoussonnas Hvee 12 1 https://resh.edu.ru
TCOMETPHUYECKUN CMBICTT

4, Tprvenenue npousBoAHOM K 13 1 0,5 https://resh.edu.ru
UCCIIEIOBAHUIO (PYHKIIHH

5. | Uurerpan 12 2 https://resh.edu.ru
DeMEeHThl MaTeMaTHYEeCKOM

6. | cTaTUCTHKH, KOMOMHATOPHUKH 22 2 1 https://resh.edu.ru
Y TEOPHH BEPOSITHOCTEN

7. | IloBropenue 3a 10-11 xmaccsl 28 1 https://resh.edu.ru

8. Mertoz koopauHat B 8 2 https://resh.edu.ru
MIPOCTPAHCTBE

9. Tena Bpaienus 9 1 https://resh.edu.ru

10 OOLEMEI napanesenunena, 8 1 0,5 https://resh.edu.ru
MUPaMHJIBI, KOHYCa

11. | [HoBTopeHue 8

Hroro: 136 13
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ITOYPOYHOE IINTAHUPOBAHUE

KoauuecTBO 4acoB

Tema ypoka Bcero Kontposbn | IMpakruuec

n/n
ble padoThl | Kue padoThl

1 | IloBropenue. ApudMeTHIECKU KOPEHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA, CTEIIEHb

C IEHCTBUTENIbHBIMY TIOKA3ATEIIIMU U €€ .
CBOMCTBA.

2 | IloBropenue. Pemenne HepaBeHCTB BTOPOii 1
cTeneHd MeTo1oM MHTEPBAJIOB.

3 | [loBropenwue. Pemenue cuctem ypaBHeHUN U 1
HEPABEHCTB.

4 | IlpsMoyroapHasi CUCTEMa KOOpJUHAT B 1
npocrpadcTse. KoopauHatel BEKTOpa.

5 | lloBTopenue. Pemenre nmokasaTebHBIX 1
YPaBHEHUI U HEPABEHCTB.

6 | [loBropenue. Beruncnenue gorapugmos.
Pemenue norapupmudeckux ypaBHeHUN U 1
HEPABEHCTB.

7 | IloBropenue. Pemenne TpuroHOMETpHUYECKUX 1
YPAaBHEHUM.

8 | CBs3b MeXly KOOpAMHATAMU BEKTOpa U 1

KOOpJAnHaTaMH TOYCK.

9 | BxomHOH KOHTPOIT. 1 1

10 | ObnacTe onpeneacHUs 1 MHOKECTBO 3HAYCHHUI

TPUTOHOMETPHUYECKUX (YHKIIUH. !
11 | YetHOCTb, HEYETHOCTD, IEPUOAUYHOCTh 1
TPUTOHOMETPHUYECKUX (YHKIIUH.
12 | TIpocreiimue 3a1aun B KOOpAUHATAX. 1
13 | CoiicTBa QpyHKIIMU Y = COS X U ee rpaduk. 1
14 | CpoiictBa QyHKIMU Y = SiN X U ee rpaduk. 1
15 | CgoiictBa dyHKIMM Y = g X U ee rpaduk. 1
16 | KonTtponbHas pabota no teme «KoopauHaTsl
TOYKH U KOOPJIHUHATHI BEKTOPA». 1 1
17 | O6paTHble TPUTOHOMETPUYECKUE QYHKITHH. 1
18 | Pemenue 3amau no reme « TpuroHomeTpudeckue 1
GyHKITUN.
19 | Pemenue 3agau no reme « TpuroHomeTpudeckue 1
GyHKITUN.
20 | Yron mexnay BekTopamu. CkaisipHOe 1
MIPON3BECHNE BEKTOPOB.
21 | KonrtponbHas paboTa 1o Teme
«Tpuronomerpudeckue QyHKIHIY. 1 1
22 | IlpousBoaHasi. 1
23 | IlpousBoHast cTeneHHON (QYHKIIUU. 1
24 | BeIYMCIICHHUE YTIIOB MEXKIY TPSMBIMHU H 1
TJIOCKOCTSIMHU.
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25 | IlpousBoaHast cTeneHHON (yHKIUU. 1

26 | IlpaBuia nuddeperurpoBanmsl. 1

27 | IlpaBuna nuddepeHnmpoBanms. 1

28 | Pemenmue 3amau o teme «CKaisipHOE 1
IIPOU3BEJCHUE BEKTOPOBY.

29 | I'eoMeTpHUYECKHIA CMBICI TPOU3BOIHOM. 1

30 | 'eomeTpuvecKuii CMBICI POU3BOTHOM. 1

31 | I'eoMeTprUYeCKHii CMBICI TPOU3BOIHOM. 1

32 | KonrponbHas pabora mo teme «CKanspHOe 1
IIPOU3BEICHUE BEKTOPOBY.

33 | IIpou3BogHBIE HEKOTOPBIX AIEMEHTAPHBIX 1
hyHKIHIA.

34 | Ilpou3BOgHBIE HEKOTOPBIX AIEMEHTAPHBIX 1
hyHKIHIA.

35 | Pemenne 3agau o teme «IIpousBoanas u ee 1
IeOMETPHUECKUI CMBICTI.

36 | Ilonstre nunmuuApa. [1nomans moBepxHOCTH
mumHApa. Perenue 3aia4 mo teme 1
«umuuap».

37 | KonTponbsHas padora 1o teme «IIpou3BoaHas u 1
€€ TeOMETPUICCKUAN CMBICI.

38 | Bospacranue u yObIBaHUE QYHKIIHH. 1

39 | Bo3pacranue u yObiBaHUE QYHKIIMH. 1

40 | Konyc. [Tnomaas MOBepXHOCTH KOHYCA. 1
YceyeHHBIl KOHYC.

41 | DkcrpeMyMbl QYHKIUU. 1

42 | DKkcTpeMyMbl QYHKIMH. 1

43 | [IpumeHeHHnEe TPOU3BOTHOMN /ISl TIOCTPOCHUS 1 05
rpadukoB QyHKIUH. ’

44 | Pemenue 3anau no teme «Konyc. YceueHHbIH 1
KOHYC».

45 | IIpuMeHeHHe TPOU3BOIHOMN /ISl IIOCTPOEHUS 1
rpadukoB PyHKIHH.

46 | HauOombIiee 1 HaUMeHblIIee 3HAYCHUE 1
GyHKIIH.

47 | HauOompIiee 1 HaUMEHblIIee 3HaYCHNE 1
GyHKIIH.

48 | Coepa u map. YpaBHenue chepsl. Bzanmuoe
pacrionioxkeHue chepsl v IIOCKOCTH. 1
KacatenbHast I10CKOCTB K cdepe.

49 | HauOompIree 1 HAaMMEHbIIIEEe 3HAYCHNE 1
GbyHKIIH.

50 | Bemrykiiocts rpaduka QyHKIIUH, TOUKA 1
neperuoa.

51 | Pemenue 3amay no teme « [lpumenenue 1
MIPOU3BOIHOM K MCCIIETOBAHHIO (DYHKITHH.

52 | Cdepa u map. YpaBHenue cepsl. Bzaumuoe
pacriosioskeHue c(hepbl v TUIOCKOCTH. 1
KacatenbHast I10CKOCTh K cdepe.

53 | Ypok 0000IIeHHs U CUCTEeMATH3aIH 3HAHUIA 1

110 TCMC: ((HpI/IMCHeHI/IC HpOPI3B0,[IHOI>i K
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MCCIICIOBAHHIO (DYHKITHIT».

54 | KonrponbHas paborta 1o teme: «[Ipumenenue 1
MIPOU3BOJTHOM K HCCIeIOBAaHUIO (DYHKITHII.

95 | IlepBooOpa3zHas. 1

56 | [Mnomanp moBepXHOCTH CHEPHI. 1

57 | IlpaBuia HAXOXKACHUS TIEPBOOOPA3HBIX. 1

58 | IlpomMexyTOYHBI KOHTPOIb. 1

59 | IlpaBuia HaXOXKICHUS IEPBOOOPA3HBIX. 1

60 | Pemenue 3ama4 no Teme HUIUHAP, KOHYC U 1
miap.

61 | Ilnomaas KPUBOIMHEHHOM Tpanenuu u 1
WHTETpaJl.

62 | Ilnomaas KpUBOIMHEHHOW Tpaneluy U 1
UHTETpaJl.

63 | [lnomaap KpUBOJIMHEWHON Tpanenuu u 1
WHTETPaJ.

64 | Pemenue 3amay no teme «Llununmap, konyc u 1 05
mapy. ’

65 | Boruncnenue uaterpanoB. Berurncnenue 1
TUTOIIAJICH C TTOMOIIBIO HHTETpaIa.

66 | Beruncnenue uHTErpanoB. Beruncienne 1
TIonaiel ¢ MOMOIIBIO MHTErpaJa.

67 | Pemenwue 3ama4 o Teme «BoerauciacHue 1
TIoNIaiel C MOMOIIBIO MHTErpaay.

68 | KonrpomnbHas padora mo teme «Tena 1
BpAIlICHUS.

69 | Ypok 00001IeHNs U CUCTeMAaTHU3alNH 3HAHUN 1
o teme "Muterpan.

70 | KonTponpHas pabora mo teme: «HTErpa. 1

71 | KomOuHaTOpHBIE 3aa4H. 1

72 | Ilonstue o0bemMa. OOBEM IPSIMOYTOJILHOTO
napamenenunena. O6beM NpsMoil MPU3MBI, 1
OCHOBAHHEM KOTOPOM SIBIISETCS
PSIMOYTOJIbHBIN TPEYroJIbHUK.

73 | TlepecTaHOBKM U pa3MeIIEHUS. 1

74 | CoueraHusi M X CBOMCTBA. 1

75 | bunomuaneHas ¢opmyna HeroToHa. 1

76 | Pemenue 3amad o teme «O0bEeM IpsIMOi 1
TIPU3MBDY.

77 | KonTponpHas paboTa 1o Teme: «DJIeMEHTHI 1
KOMOWHATOPUKM.

78 | BeposITHOCTH COOBITHSI. 1

79 | CnoxxeHre BEpPOSTHOCTEH. 1

80 | O6bpem nunuHApA. 1

81 | BeposITHOCTH MPOTHBOIIOJIOKHOTO COOBITHSI. 1

82 | YcnoBHas BEpOSITHOCTb. 1

83 | BeposTHOCTH IpOM3BEACHUS HE3ABHCUMBIX 1
COOBITHI.

84 | Pemenwue 3a1a4 o teme «O0BbEeM IIVITHH]IPAY. 1

13




85

BepOHTHOCTB IMMPOU3BCACHUA HC3aBUCUMBIX

. 1

COOBITHH.

86 | Pemenue 3ama4 mo teme «BeposiTHOCTH 1
COOBITHI.

87 | KonTpoapHas paboTa 1o Teme: «JIeMEHTBI 1
TEOPHH BEPOSITHOCTE».

88 | O6bem HakIOHHON MTpU3Mbl. OObEM MUPAMHU/IBI. 1
O06beM KoHyca.

89 | CnyuaiiHble BEJTUYHHBI. 1

90 | LenTtpanbpHble TeHACHINU. Mephl pa3dpoca. 1

91 | Pemenwue 3amad o teme «CTaTUCTUKAY. 1

92 | Pemenwue 3amayg o teme «Brruncienne
00BEMOB MMUPAMHU/IbI, HAKIIOHHOM MPHU3MBI, 1
IWIMHAPA U KOHYCay.

93 | Ypok 00001IeHNs U CUCTeMAaTHU3alluK 3HAHUN 1 1
yMeHUH, ydamumxcsi o reme «CTaTHCTHKa.

94 | IloBropenwue. JleHcTBHSI ¢ APOOSMH. 1

95 | IloBTOopenue. JICHCTBUS CO CTETICHSAMU. 1

96 | Pemenue 3agau o Teme «Brprancinenue
00BEMOB IMUPAMHU/IbI, HAKIIOHHOH MPHU3MBI, 1
IWIMHAPA U KOHYCay.

97 | IloBTopenue. JIeHCTBUS ¢ KOPHSIMH. 1

98 | [NoBTopenue. HaxoxaeHne HEN3BECTHBIX 1
AJIEMEHTOB B TPEYTOJIbHUKAX.

99 | [loBTopenue. [IpolieHTHI, OKpYTIIEHUE. 1

100 | KonrponbsHas pabora 1o teme «O0beM
napauiesieuIe/1a, IPU3Mbl, TUPAMUIBI 1 1
KOHYCay.

101 | IloBropenue. JleticTBus ¢ popmynamu. 1

102 | IloBropenue. [Ipeobpa3zoBanue anredOpandecKux 1
BbIpa)XEHUI U ApoOeil.

103 | IToBTropenue. HaxoxkieHne HEM3BECTHBIX 1
9JIEMEHTOB B YETHIPEXYTOJIbHHUKAX.

104 | IloBTopenue. [IpeoOpazoBaHue YUCIOBBIX U
OYKBEHHBIX UPPAIIMOHAIBHBIX, TOKa3aTEIbHBIX 1
1 JIOTapU(PMUIECKUX BBIPAKCHHIA.

105 | IToBTopenue. [IpeoOpazoBanue YUCIOBBIX U
OYKBEHHBIX UPPALIMOHAJIbHBIX, TOKa3aTEIbHbIX 1
1 JTOrapu(MUYECKUX BBIPAKECHUM.

106 | IToBropenue. I[IpeoOpa3oBaHue YUCIOBBIX U 1
OYKBEHHBIX TPHTOHOMETPHUYECKIX BBIPAKEHUIA.

107 | IloBropenwue. [Tnomaau ¢puryp Ha KBagpaTHOM 1
pelieTKe.

108 | IToBTopenue. Pemenne npocTeHmx TeKCTOBBIX 1
3aad.

109 | IToBTopenue. Pemnenne npocTeHmx TeKCTOBBIX 1
3aad.

110 | IToBTOpeHue. Beruncnenue miomaaen miocKux 1
dburyp.

111 | IloBTopenue. Pemenne TMHEHHBIX, 1

KBaJIPaTHBIX, KYOMUECKHX, palliOHAIbHBIX
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YPaBHEHHUH.

112 | IloBTopenue. Pemnenne uppanmoHanbHbIX, 1
110Ka3aTeJIbHbIX, JJIOTapU(PMUUECKUX YPaBHEHUI.

113 | [ToBTropenue. Penienne TpUrOHOMETPUIECKUX 1
ypaBHEHHH

114 | Iloropenue. IIpaBuibHBIE MHOTOYTOJIbHUKH. 1

115 | [ToBTOpenue. Pazmepsl u eIMHULIBI U3MEPEHUS 1

116 | IToBropenue. Knaccuueckoe onpezencHue
BEPOATHOCTH. TeopeMbl BEpOATHOCTHBIX 1
COOBITHH.

117 | IoBropenue. UteHue rpaduKoB U AHArpamMMm.

118 | I[ToBTOpeHne. MHOrOTpaHHUKH.

119 | IloBropenue. BoiOop onTUMaIbHOTO BapHUaHTA.

120 | Ananu3 rpauKOB M TUArpamM.

121 | YucnoBas oCh, YHCIOBBIE IPOMEXKYTKH,
peleHre HepaBEHCTB.

122 | IloBropenue. Tena BpamieHusl.

123 | Ananus yTBepKACHHIA.

124 | Yucna u uX CBOMCTBA.

125 | Penrenune 3a1a4 Ha CMEKAJIKY.

126 | [ToBTopeHue. Beruncinenrue o0beMOB.

127 | UtoroBerit koHTpOIIL B (hopmate EI'D.

128 | Ypoxk 060011aroniero mnoBTopeHus.

129 | Ypoxk o6o01maroniero moBTOpeHusl.

130 | Ypoxk 060011aromniero mnoBTopeHus.

131 | Ypok 0600611aroniero mnoBToOpeHus.

132 | Ypoxk o6o0miaroniero moBTOpeHusl.

133 | Ypok 060011aroniero noBTopeHus.

134 | Ypoxk o6o01miaroniero moBTOpeHusl.

135 | Vpoxk 060011aroniero moBTOpeHusl.

RlRrRPrRPRRPRPRRPR R RRPRRPRRPRRPRIRPRRPR P RPRPRP-

136 | Ypoxk o6o0maromniero moBTopeHusl.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

1. Anumos I1.A. MaremaTuka. Anrebpa v Hayasia MaTemMaruyeckoro ananuza.10-11 ki.: y4eO.
1uist obmeo6paszos. opr./ I.A. Anumos, FO.M. Konsrun, M.B. TkaueBa (u ap.) - Mocksa:
[Ipoceemenue, 2015, 2016,2020.

2. Aranacsn JI.C. I'eometpus. 10-11 xi.: yue6. qys oOmeobpasos. opr. / JI.C. AranacsH, B.®.
byry3os, C.b. Konomiies (u ap.) - Mocksa: [Ipocsemnienue, 2016, 2017.
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IIpunoxenue
K pabouei mporpamMme yaeOHOTo mpeaMera
«AJITEBPA)> (0a30Bblil ypOBEHb)

MNPUMEPHBIE OHEHOYHBIE MATEPUAJIBI
2023 - 2024 y4eOHblii roj

11 KIIACC

I. AJITEBPA U HAYAJIA AHAJIM3A

KonTpoabHasi padora
1o TeMe «TpuroHoMerprueckue GyHKITUN

Bapuanm 1
1. Haiinure o0nacTh ompeaesieHuss 1 MHOXKECTBO 3HAYCHUH QPyHKIMH y = 2 COS X.

Beisicaure, siBisiercst i GyHKIUS y = SIN X — {g X YSTHOM WIIK HEYETHOH.

2

3. M3obpa3ute cxemaTnuecku rpaduk GyHKimu y = Sin X + 1 Ha oTpe3ke [_2—T Zn].

4. Haiinute HanOoJIbIIICe M HAMMEHbBIIICE 3HAUCHHS PYHKIMH y = 3Sin X -C0S X + 1.

5. Tocrpoiite rpaduk Gyakuun y = 0,5 c0S X — 2. [Ipu kakux 3HaYCHUSIX X QYHKIHS

Bo3pacraer? YObIBaeT?

KonrtpoabHnas padora
1o Teme «TpuroHomerpryeckue QyHKIHI»

Bapuanm 2
1. Haiiaure o6nacTb onpeaenaeHns 1 MHOXKECTBO 3HaueHul GpyHkiuu y = 0,5 CoS X.

BeiscHuUTe, ABIAETCA M BYHKIHS Y = COS X — X* YETHOM HJIH HEYETHOM.

2
—IT
3. M3o0pa3urte cxemarnyecku rpaduk GyHKIMK y = COS X - | Ha OoTpe3ke [T ; ZH].
o 1 1 .
4. Haiigute HanOombIlee U HAaMMEHbIIEee 3HaYeHUs PYHKIUU y = 3 cos®x — 3 sinx+ 1.
5

[Moctpoiite rpaduk GyHkuuu y =2 Sin X + 1. [Ipn kakux 3HAYCHUSIX X QYHKIIHS
Bo3pactaer? YObIBaeT?

KonTtpoabHnas pa6ora
no teme «IIpou3BoHast U ee reOMEeTPUYECKUN CMBICI
Bapuanm 1

-4

Sinx

6
1. Haitaure nponsBoanyio GyHKIHK: a) 3x° -2 0) GJr 7) ; B) e*cosx; T)

]
%2

. Haiiure 3Hauenmne nponssoxHoii Gpynkmu f(X) = 1 — 63x B Touke Xo = 8.

2
3. BanummTe ypaBHeHUe KacarenbHoU K rpaduky ¢pynkiun f(X) = sin X —3X + 2 B Touke xo = 0.
4 x+1

. Haiinure 3HaueHus X, IpH KOTOPBIX 3HAYEHUs MTpou3BoAHOM (yHKImn f(X) = -

X
MOJIOKUTEIIHHBI.

5. Haitaute Touku rpaduxa dymakmun f(X)= x3 — 3x2, B KOTOpBIX KacaTenbHas K HEMY

napajuiesibHa ocu abcuuce.
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6.

Haitnute npousBoanyo Gpynkiuu f(X) = log, (sinx).

KonTtpoabnas padora
1o Teme «IIpou3BoHast U ee reoOMeTPUYECKU CMBICI»

Bapuanm 2

1.

HaiiuTe npousBogHyto GyHKIUK: a) 2X° - xiz ; 0)(4—3x)% B) e*-sinx 1) Ci—sx

o o 1 1
. Haiinure 3nauenue npousBoanoi Gpyukiuu f(X) =2 — = B ToUKe X0 = "

VE

3anumuTe ypaBHeHUE KacaTeabHOH K rpaduky dynkimu f(X) = 4X -sin X+ 1 B Touke xo = 0.

2
3.
4

. HaiiiuTe 3HaueHus X, IpH KOTOPBIX 3HAYCHUs Tpou3BogHOM hyHkuuu f(X) =

1-x

x2+8
OTPHIIATEIIBHBI.

Haiinure Touxu rpaduka pyrxmuu f(X)= x® + 3x%, B KOTOpHIX KacaTenbHAsA K HEMY
napaJuienibHa ocH abcIrcc.

Haiinure npoussoauyto Gpyukuuu f(X) = cos (log, x).

KonTtpoabnas padora
1o Teme «lIpuMeHeHne MPon3BOTHON K HCCIICTOBAHUIO (PYHKIIHI

Bapuanm 1

1. Haiigute cranuonapasie Toukn Gpynkmun f(X) = x°- 2x2 +x +3.
Haitaure sxctpemymsl gyrkmun: a) f(X) =x® — 2x2 + x + 3; 6) f(x) =e*(2x — 3).
Haiinute unTepBansl Bo3pacTanus u yossanus Gpynkuun f(x) = x3- 2x2 +x +3.

octpoiite rpadux pyakmun f(X) = x3- 2x% +x +3 Ha orpeske [—1; 2].

g Rl ™

Haiinurte HanGonbinee n HanMeHbIIee 3Hadenus Gynkmun f(X) = x°- 2x2 +x +3 Ha
otpeske [0;1,5].

6. Cpenu npsMOYTOJBHHKOB, CyMMa JUTHH TPEX CTOPOH KOTOPBIX paBHa 20, HaiiauTe
MPSIMOYTOJIBHUK HAOOIBIIEH TITOIIaIH.

KonrtpoabHnas padora
1o teme «IIpumeHeHue Nponu3BOAHON K UCCIIEOBAHUIO (HYHKIIUI

Bapuanm 2

1. Haiigute cranuonapusie Touku gynkmun f(X) = x3- x2 - x +2.
Haitaure sxctpemymsl gyakmun: a) f(X) = x3- x% - x +2; 6) f(X) =e*(5 — 4x).
HaiiuTte nunTepBaNbl Bo3pacTaHus U yossanus Gpynknun f(X) = x3- x? - x +2.

Tocrpoiite rpaduk bpynxmmn f(X) = x3- x% - x +2 Ha oTpeske [—1; 2].

A IR

Haiinute Hanbonbiee n HanMeHblnee 3HaueHus Gyakimn f(X) = x3-x%-x +2 Ha
otpeske [0;1,5].

6. Haitnure poMO ¢ HaNOOJBIICH TIIOMIAIBIO, €CITH H3BECTHO, YTO CyMMa JIJTUH €T0
nuaronanei pasHa 10.

KourpoJubHnas padora
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o teme «MHrerpan»

Bapuanm 1

1.

Jlokaxute, uto GpyHKImMS F(X) = 3x + sin X — e®sapsercs nepBoobpasHoit pynkumn f (X)
=3 + C0S X — 2% Ha Bceil unCIIOBOIL OCH.

Haiinure neppoo6pasuyto F ¢pynximu f (X) = 2vx, rpaduk koTopoii IpoXoaut depes
Touky A(0; g).

Beruucnure miuomans GUrypsl, H300paxxeHHOH Ha pUCYHKE.

y 2

\ y=x—-2x+2

2

T TE

ol 1 2 T

W
2 2 -
Boruncnuth uHTETpan: a) -[1 (x + ;)dx; 0) _[02 cos®xdx.

Haiinure miomanes Gurypsl, orpaHHueHHON npsiMor y = 1 — 2X # rpadukoM QpyHKIUHN y
— 2
=x"—-5x-3.

Bapuanm 2

1.

e¥asnserca neppoodpasuoit pynxmuu f (X)

JoxaxwuTe, uto GpyHkims F(X) =x + cos X +
=1- sin x + 3% ua Bceif unci0BOIi ocH.
Haiinure nepBoobpasnyio F pynkuuu f (X) = - 33/x, rpadgux koTopoit mpoxoauT uepes
touky A(0; %)
Brraucimre muomans GUrypsl, H300paXeHHOH Ha pUCYHKE.

Ya

4+

y=—xa+6x—5

3+
2+ F
1+

Ol 1 2 3 4 5%

3 3 =
BblunciuTs uuTerpa: a) J; (Xz + ;) dx; 6) J7sin®xdx.

Haiigure nnomaap Gurypsl, orpaHuueHHOM MpsMoid y = 3 — 2X U rpadukoM QYHKITUHU Y
_ 2
=x“+3x-3.

KonTtpoabnas padora
o TeMe «KoMOnHaTOpUKa U 3JIEMEHTHI TEOPUU BEPOSTHOCTEN »
Bapmuanr 1
N3 12 cnopTCMEHOB HY>KHO COCTaBUTh KOMaHAY U3 YETHIPEX YEJIOBEK JUJIS y4acTHs B

YeThIPEXITAMHOM dcTadere ¢ yueTom nopsaka npodera stamnoB. CKOIBKUMH ClIOcOOaMu
MOJKHO 3TO ClIenarh?

CKOJIbKO TpeX3HAYHbIX YHCENl MOKHO COCTaBUTh U3 1udp 1,2,3,4,0 npu ycaoBuu, 4To
Kaxkaasi 1udpa MOXKET COAepkKaThCsl B 3aIIMCH YUCIIA JIHUILIb OJUH pa3?
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w

Pemnre ypaBHeHnE

5
1
(ZXZ -
4. HanummuTe pa3ioXeHue CTeeHn OMHOMa X)

5. U3 xonoxb! B 36 KapT BBITACKUBAIOT ABE KapThl. KakoBa BEpOSITHOCTh WM3BJIEUb IIPU 3TOM
KapThbl OJJMHAKOBOU MacTu?

6. Ha npsimoii B34THI 6 TOUEK, a Ha MapajuIeIbHOMN el psAMoii — 7 Touek. CKOIbKO
CYIIECTBYET TPEYroJbHUKOB, BEPIIMHAMU KOTOPBIX SBIAIOTCS  JaHHBIC TOUKH?

Bapuant 2
1. Cxkonbkumu crioco0aMu MOYXKHO COCTaBUTh TPEXIIBETHBIM

MOJIOCATHIN (JIar, eClIM UMEETCs] MaTepUall ISTH Pa3IMYHbIX [[BETOB?
2. CKOJBKO pa3MYHBIX TPEX3HAYHBIX YHCET MOXKHO COCTAaBUTH U3 uudp 1,2,3

IIPH YCIIOBUU, YTO LU(PBI MOTYT MOBTOPATHCS?

A -6C77 =0
3. Pemmte ypaBHeHue “* x .

4. Hanwumwure pasno

6
3x? +ij
X

5. XeHue crereHd OMHOMA (
6. U3 konoasl B 36 KapT BBITACKUBAIOT TP KapThl. KakoBa BEpOSITHOCTh

TOT'0, YTO BCE OHU TY3bI?
7. CKOJIBKO CYILECTBYET TPEYTOJIbBHUKOB, Y KOTOPBIX BEPILIUHBI ABISIOTCS
BEpIIMHAMU JAHHOTO BBIMYKJIOro 10-yronbHuka?

Il. TEOMETPUSA

KonrtpoabHnas pabora no reme
«KoopauHaTbl TOUKH U KOOPAMHATHI BEKTOPa»

Bapuanr 1
1. Bepmuasl AABC umerot koopaunatsl A (—2; 0; 1), B (—1; 2; 3), C (8; —4; 9).
Haiinute koopaunats! Bekropa BM, eciiu BM— mennana AABC.

2. Jlau BekTop a {—6; 4; 12}. Haiitu koopauHaThI 1, eciu [b| = 7 1 BeKTOppI a U b
COHAIIPaBJICHBI.

3. Hans Touku A (-1; 5; 3), B (7;-1; 3) C (3; —2; 6). Jloka3aTs, utro AABC —
IIPSIMOYTOJIBHBIN.

Bapmuanr 2
1. Bepmunsl AABC umeror koopaunater: A (—1; 2; 3), B (1; 0; 4), C(3;-2; 1).
Haiinute xoopaunats! Bekropa AM , ecmn AM — mennana AABC.

2. Jlau BexkTop a {—6; 4; 12}. Haiinute koopaunatsl b, ecnu |b| =28 1 BekTopsi a U b
MIPOTHBOIIOJI0KHO—HAITPABIICHBI.

3. Jansl Touku A (—1; 5; 3), B (—1; 3; 9), C (3; —2; 6). Jloka3ats, utro AABC —
PSIMOYTOJIBHBIH.
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KonTtpouabHnasi paGora mo teme
«CkaJjisipHOe Ipou3Be/leHHe BEKTOPOB B IPOCTPaHCTBe. [IBHKeHUs»

BapuanTt 1
1. Beoluncnute ckaisspHOE IPOU3BEACHUE BEKTOpOBM U N, ecnim=a +2b—c, N = 2a
—b,la|=2,b|=3,(ab)=60°cLa,cLb.
2. Han xy0 ABCDA1B:1C1D1. Haiinure yron mexny npsmeimu AD1 u BM, roe M —
cepenuna peopa DDs.
3. Han xy6 ABCDA1B1C1D1 ¢ pebpom a. [Ipu cumMeTpun OTHOCUTEIBEHO TUIOCKOCTH
CC1D touka B nepemrna B Touky B2. Haiinure ABo.
Bapuanr 2
1. BeruucnuTe cKaJsipHOE NPOM3BEACHNE BEKTOPOBM U N, ecnum=2a—b +c,N=a—
2b, la| =3, |b|=2,(ab)=60°cLa,cLlb.
2. Jan ky6 ABCDA1B1C1D1. Haitnure yron mexny npsimbimu AC u DCy.
3. Han ky6 ABCDA1B1C1D1 ¢ pebpom a. [lpu cuMMeTpun OTHOCUTENBHO MIPSIMOA
B1D1 Touka D nepenuia B Touky D. Haiiaute BDo.

KonTposbHasi padora 1no teme
«Tesa BpameHus
Bapuant 1

1. OceBoe ceuenune nuaMHApPa — KBaJpar, AMaroHaigb kotoporo 4 cm. Haitnure
I0MIa1b OOKOBOW MOBEPXHOCTH IHIUHAPA.

2. Pagmyc ocHOBaHMsI KOHYca paBeH 6 cM, a 00pa3yrolas HaKJIIOHEHA K TNIOCKOCTH
OcHOBaHus noJ yrioMm 60°. Haiiaure ruiomiaas ce4eHus, IpOXOIsIIero yepes 1Be
o0pasyrolue, yrojia Mexay KOTOpbIMU paBeH 45° u mionaab 00KOBOM MOBEPXHOCTH
KOHYca.

3. Juamertp mapa pasen d. Uepes koHell AuaMeTpa MpoBeieHa INIOCKOCTh O] YTIIOM
45° x Hemy. HaiinuTe muiomaap ceueHus 1apa 3Toi MI0CKOCTHIO.

Bapuanr 2

1. OceBoe ceueHne UIUHIPA — KBAApaT, IUIOIIAb OCHOBAHUS LIWIMHpA paBHa 167
cMm?. Haifaure mmommaas 60KOBOI TTOBEPXHOCTH IAITHHIPA.

2. BeicoTa koHyca paBHa 6 M, yroJl IPH BEpIIMHE OCEBOr0 ceueHus paBeH 90°.
Haiinute mmomaas 60KOBOM MOBEPXHOCTH KOHYCA.

3. Ilnomans ceyeHus mapa miIOCKOCTHIO, TIPOBEICHHON Uepe3 KOHEeIl JuaMeTpa Mo
yriom 30° k Hemy, paBHa 757 cm2. Haiiaurte auamerp mrapa.

KonTtpouabHnasi pabéora mo teme
«O0BeMbI TE»
Bapmuanr 1
1. OcnoBanue npsimoro napasienenuneaa pomo ¢ nepumerpom 40 cm. OnHa u3
nuaroHainei pom6a paBHa 12 cm. Haiiaure o6beM napaiienenurnea, eciid ero
Oosbiasi quaroHaib paBHa 20 cM.
2. Tlnockuit yron npy BepIIMHE PABUIBHON YETHIPEXYTOJILHOW MUPAMUIBI PaBEH 0, a
6okoBoe pedpo pasHo |. Haitnute 00beM KOHyca, BIUCAHHOTO B TUPaAMHUTY.
Bapmuanr 2
1. OcnoBanueM npsMoro napasmienenumnena — pom6 ¢ nepumerpom 40 cm. boxosoe
pebpo mapasnenenuneaa paBHo 9, a oqHa u3 auaronaneit 15 cm. Haitnure o6pem
napajuleJenunesa.
2. JIByrpaHHBIH YTroJl IpyU OCHOBAHUU MPABUIIBHONW YETHIPEXYTrOJbHONW MHUPAMHUIBI
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paBeH o. Beicota nupamusl paBHa H. Haiinute 06beM KOHyca, BIMCAHHOTO B
UPAMHALY.

KonTposbHasi padora 1no teme
«O0Bbem mapa u mIomaab chepbn

Bapuant 1
1. Mennslii ky0, pedpo koToporo 10 cM, meperuiaBiieH B map. Haiinurte paguyc mapa.

2. Panmmyc mapa paBeH R. Onpenennrte 00beM mapoBOToO CEKTOPA, €CIIN Iyra B OCEBOM
CEYEHUU CeKTopa paBeH 90°.

3. Baemmnwmii auameTp nosoro mapa 18 cm, TonmmHa cteHok 3 cMm. Haiiti 06bem
CTEHOK.

Bapuanr 2
1. CsunHLOBBIN 1Iap, fuaMeTp KOToporo 20 cM, eperiaBieH B IIAPUKU C AUAMETPOM B
10 pa3 menbiie. CKOJIBKO TaKUX MAPUKOB MOJTYYUIIOCH?

2. Pagmyc mapa pasen R. Onpenenure 00beM mapoBOro CEKTOpa, €CIIu Iyra B €ro
0CEBOM ceueHHnH paBHa 60°.

3. TlosepxHOCTH mapa paBHa 2251 M%. ONpeaenuTe ero 06beM.
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