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MNOSCHUTEJIbBHASA 3AIIMCKA
K pabodeii mporpamMmMe 1o Kypcy « Anreopa-11», 11 kmacc
@enepanpHblii 0a3ucHBIM y4eOHBIM IJIaH A1 00pa3oBaTeNbHBIX YyupexaeHud Poccuiickoi
O®enepanun otBoauT 102 yaca nis 00s3aTENBHOrO M3y4eHHsI anreOpbl Ha 0a30BOM YpOBHE

CTYIIEHH CpeAHero (MOJHOro) o0pa30BaHUs - MUHUMAJIbHBIN YPOBEHb.

B 11-6 knacce Ha u3ydeHue npeamera orBogutcst 136 dacos, u3 pacuera 4 yaca B Henemo (34
y4eOHBIX He/IeN ) 3a cueT 100aBieHus 1 Jaca mo BeIOOpY 00pa30oBaTeNbHOTO YUPEKICHUS, B T.
Y. Ha KOHTpPOJIbHBIE DPAabOTBI OTBOAMTCS 8§ H. B coorBercTBMM € Y4YeOHBIM IUIAHOM H
paciucanueM MBOY rumnazum Ne 7 1. XabapoBcka Ha 2023-2024 yueOHBII ro, a Takxke ¢
roCyJapCTBEHHBIMM Ipa3gHUKaMHU JaHHas Iporpamma paccuutaHa Ha 134 uaca. M3 obmero
KOJIMYeCTBa YacoB, OTBEACHHBIX Ha H3Yy4YE€HHE Kypca airedpbl, MHOIO OBUIO COKpalleHO
KOJIMYECTBO YacoB 3a CUET YIJOTHEHUS U OJIOKOBOW MojayM y4eOHOro marepuaia Mo TeMe
«Ilosmopenue u pewenue 3aoay» Ha 2 Jaca.

Copepxanue pabouell MmporpaMMbl HaIlpaBJI€HO HAa OCBOCHHE OOYYAIOIIMMHCS 3HAHUM,
YMEHUH M HaBBIKOB Ha 0a30BOM YypOBHE, UTO COOTBETCTBYET 0OOpa30BaTEJIbHON mporpamme
MBOY rumuazuun Ne 7 r. XabapoBcka. OHa BKIItOYaeT B ce0sl BCE TEMbI, MPEAYCMOTPEHHBIC
(denepanbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOI'0 0O0Pa30BaTEIbHOrO CTAaHIApPTa OCHOBHOIO
ob1rero oOpa3oBaHusl 1O MaTeMaTHKeE.

[Ipeobnanaronmumu  GopMaMu  TEKYyLIEr0 KOHTPOJS  BBICTYNAIOT IMHUCbMEHHBIM  ompoc
(camocTOATEIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTUPOBAHUE) U YCTHBIN OIPOC.

!!e.]'lI/I:

o ¢opmMupoBaHue TpeACTaBiICHUI 00 HMIEIX U METOJaX MaTeMaTHKH; O MaTEMaTHUKE Kak
YHHUBEPCAJIHHOM SI3BIKE HAYKH, CPE/ICTBE MOJICTTHMPOBAHUS SIBJICHUN U IIPOIIECCOB;

o OBJIajIeHHE SI3BIKOM MaTeMAaTHKH B YCTHOM W THUChbMEHHOH (hopMe, MaTeMaTHYECKUMU
3HAHUSIMU U YMEHUSIMH, HEOOXOUMBIMU JIJI1 U3yYEHHUS LHIKOJIBbHBIX €CTECTBEHHOHAYUYHBIX
JUCHUIUINH, TPOAOJDKEHUsT 00pa3oBaHUsS M OCBOCHMS M30paHHOM CHEIMaJbHOCTH Ha
COBPEMEHHOM YPOBHE;

° Pa3BUTHE JOTHMYECKOIO MBILUIECHUS, AJITOPUTMHUYECKON KYJIBTYpBl, MPOCTPAHCTBEHHOIO
BOOOpaXKEHHsI, MATEMAaTUUECKOTO MBIILICHUS W WHTYHUIIUU, TBOPYECKUX CIOCOOHOCTEH,
HEOOXOMUMBIX IS MPOJOJDKEHUsT 00pa30BaHMS U ISl CAMOCTOSTEIBLHON JAEITEIPHOCTU B
00J1acTh MaTEMaTHKH U €€ NMPUJIOKEHUH B Oyaymieil mpodeccnoHaabHOM eI TeTbHOCTH;

° BOCIIUTAHME CPEICTBAMM MAaTEMAaTUKU KYJIbTYpPbl JMYHOCTH YEPE3 3HAKOMCTBO C
HUCTOpUEN pa3BUTUS MAaTEMaTHUKH, OHBOJIOLMEH MAaTeMaTUYECKUX WJIEH; IMOHUMAHUsA
3HAYMMOCTU MaTeMAaTHKH JJI1 HAYYHO-TEXHUYECKOT O IMPOrpecca.

Ha mpotspkeHun u3ydeHus MaTepualia MpearnoiaraeTcs 3aKperuieHne U OTpadoTKa OCHOBHBIX
YMEHHMI M HABBIKOB, UX COBEPIICHCTBOBAHME, a TaKXKE€ CHCTEMAaTH3alusl TMOJYYCHHBIX paHee
3HAaHUH, T.0. peIaloTCs ClIeyIOINe 3a1a4u:

3agaum:

- BBEJICHHE TEPMUHOJIOTUU U OTPa0OTKA yMEHHS €€ TPaMOTHOT'O UCIIOJIb30BAHUS;

- pa3BUTHE HABBIKOB N300 paKEHHUS CTEPEOMETPUIECKIX T€OMETPUIECKUX KOH(DUTYyparuii;

- COBEpILIEHCTBOBAHHE HABHLIKOB MPUMEHEHUSI CBOWCTB I€OMETPHUYECKUX (UTYpP KaK OMOPHI MPU
pelIeHnu 3a1ady;

- (GopMHUpOBaHHWE YMEHHUS pPEIICHUS 3a7a4 Ha BBIYUCICHUE TEOMETPUYECKUX BEIMYUH C
MIPUMEHEHUEM U3YYEHHBIX CBONCTB uryp u Gpopmy;

- COBEpIICHCTBOBAHNE HABBIKOB PEIICHUS 3a]1a4 Ha JI0Ka3aTeIbCTBO.



OcHoBHoOe coep:kaHue Kypca « Aaredopa-11».
ean u 3agaum pasgea.
1.IloBTOpPEeHuUe Kypca ajaredpnl M Hayaa anajan3a 10 kaacca (5 u).

2.Tpuronomerpuueckne ¢pynkuuu (19 4). OGnacTh omnpeneneHuss U MHOXECTBO 3HAYEHUH
TPUTOHOMETpUYECKUX (QYyHKIHH. YETHOCTh, HEYETHOCTD, TEPUOUIHOCTh TPUTOHOMETPHYUECCKUX
¢byukiuii. CBoiictBa U rpaduku QyHKIME Yy = COS X, Y = Sin X, y = tg X. O6paTtHbie
TPUTOHOMETPUUYECKHUE (PYHKITUU.

Leab: M3y4yuTh CBOWCTBA TPUTOHOMETPUYECKHX (QYHKIUNA, HAYYUTh YUAIIUXCS CTPOUTH HX
rpadukH.

3.0IpousBoaHas u eé reomeTpuueckuii cmbic (22 4). [IpoussBonnas. [IpousBoaHas creneHHoi
¢byukuuu. [IpaBuna muddepennnpopanus. [Ipon3BogHbIe HEKOTOPHIX dIEMEHTAPHBIX ()YHKIIHH.
['eomeTpuyeckuii CMBICT TPOU3BOIHOM.

Leab: BBECTH MOHATHME NPOU3BOAHOM, HAYYUTh HAXOAWTH MPOU3BOJHBIE, MCIIOJb3YS IpaBUia
muddepeHnupoBaHus.

4.IlpumeHeHne NPOU3BOAHON K HcciaenoBaHuo pynkumnii (16 4). Bo3pacranue u yobiBaHue
¢yHkuMHu. OkcTpeMyMbl (QyHKuuu. IIpuMeHeHue NpPOU3BOAHONW K IOCTPOEHHIO TIpaduKOB
¢bynknui. Hanboubiiee ¥ HaMMeHbIee 3HaYeHUs1 QyHKIHUH. BBIMYKIOCTh rpaduka (QyHKIIUH,
TOYKH Ieperuoa.

Heab: chopmupoBaTh yMEHHE peUIaTh MPOCTEHINNE MPAKTUYECKHE 3aJayd  MeETOJOM
nuddepeHnanbHOro UCUN CICHHUSL.

S.lepBooOpaznass u wmHTerpaax (15 u4). IlepooOpasnas. IlpaBuma HaxoXAEHUS
nepBooOpa3HbIX. [1nomans KPUBOIMHEHHOW TpaNelud U WHTErpall. BhlUKMCIeHne HHTErpajioB.
Brrunciienne niomaaen ¢ moMoIbo HHTErpajoB.

Ieab: 03HAKOMHUTH YYaIIUXCS C MOHATUSMH MEpBOOOpPA3HOW M MHTErpajia, HAyYUTh HaXOJIUTh
IJIOIIAb KPUBOJIMHENHON Tpaneuy B NPOCTEUIINX CITyqasiX.

6. Komounaropuka (11 4). Matematnueckas unaykuus. [Ipasuno npoussenenus. Pazmenienus
¢ noBTopeHusIMU. IlepectanoBku. Paszmemienus 6e3 nosropenuii. Coueranus 6€3 NOBTOPEHUN U
6unom HeroToHa.

Heab: MO3HAKOMUTH y4JalIUXCS C MAaTEMAaTHYECKOW WHIYKLUEH, C MOHATUAMM Pa3MEIICHHUS,
IIepeCTaHOBKH, COYETAHUS; YUUTh PElIaTh IPOCTENIINe KOMOMHATOPHBIE 3a]auu.

7.9nemMeHTHI Teopuu BeposiTHOCTe# (7 4). BeposTHOCTh cOOBbITHS. ClIOKEHHUE BEPOSTHOCTEH.
VYcioBHas BeposaTHOCTh. He3zaBucumMocTh coOBITHI. BeposTHOCTh MpOM3BENEHUS HE3aBUCUMBbIX
COOBITHIA.

Ilenb: NO3HAKOMHUTH Y4YAIIUXCS C BEPOATHOCTHIO COOBITHS, CIIO)KEHHEM BEPOSITHOCTEM,
BEPOSITHOCTBIO MTPOU3BEICHUS HE3aBUCUMBIX COOBITHH.

8. Komniekcusbie yncaa (13 4.). Onpenenenue KoMIieKcHOro yucia. CloKeHue 1 yMHOXKEHHE
KOMIUIEKCHBIX uHcel. KOMIUIEKCHO CONpsbKeHHbIE 4Kcna. Moayib KOMIUIEKCHOTO YHCIA.
Omnepanusi BeIUMTAHUA W JAeneHus. ['eomerpuyeckas HMHTEpIpETAUs KOMIUIEKCHOTO YHCIIA.
Tpuronomerpuyeckas (opmMa KOMIUIEKCHOTO YHCJIA. YMHOXEHHE W JIEJICHHE KOMIUIEKCHBIX
qucel, 3alMCaHHbIX B TpUroHOMeTprudeckoi popme. @opmyrna Myaspa. KBanpatHoe ypaBHeHHE
C KOMILIEKCHBIM HEU3BECTHBIM. VI3BlIeueHnEe KOPHS M3 KOMIUJIEKCHOTO uuciia. AnreOpandeckue
yYpaBHEHHS.

Hean: popmupoBaTh MOHATHE KOMIUIEKCHOT'O YHUCIIA, HAYYUTh BBITIOJHATH OMEPAIlUU CIIOKECHHUS,
YMHOKEHUS, BBIYUTAHUS U JICJICHUs KOMIUICKCHBIX YHCEN, M300pakaTh YUCIIa Ha KOMILJIEKCH Of
MJIOCKOCTH, O0YYUTh 3aIMMUCHA KOMILICKCHOTO YHCIIa B TPUTOHOMETpHUUIecKor Gopme.



9.YpaBHeHuss M HepaBeHCTBAa ¢ ABYMs mnepeMeHHbIMHM (10 4). JIuHeliHble ypaBHEHUS U
HEPABEHCTBA C JBYMs IEepeMeHHbIMU. HenuHeilHble ypaBHEHUS M HEPABEHCTBA C JIBYMsS
IIEPEMEHHBIMU. Y pABHEHHSI U HEPABEHCTBA C IByMsI IEPEMEHHBIMH, COACPKAIUE TapaAMETPBI.
eab: o0yuuTh NpuéMaM pelieHus: ypaBHEHUH, HEPABEHCTB U CHCTEM YPaBHEHUHN U HEPABEHCTB
C JIBYMs IEPEMEHHBIMU.

10. IToBTOpenue. Pemenue 3axay (19 4).

TpedoBauus K YPOBHIO HOATOTOBKH VUAIIUXCH:

B pesynbraTe M3ydeHHs Kypca ydaiiuecs JODKHBIL:

3HATH/IIOHMMATD:

-3HaYCHHE MATEeMATHYECKOW HAyKH IS PEHICHUS 3a/1a4, BOZHUKAIONIMX B TCOPUU U TIPAKTHKE;
MIMPOTY U OIPAaHUYEHHOCTh MPUMEHEHHI MaTeMaTHYECKUX METO/IOB K aHATN3Y U HCCIIEeIOBAaHUIO
IIPOLIECCOB U SIBJICHUI B MIPUPOJIE U OOIIECTBE;

-3HaYEHUE MPAKTHKU U BOIPOCOB, BOSHUKAIOIIMNX B CAMOW MaTeMaTuke, sl (POPMUPOBAHHS H
Pa3BUTHUSI MATEMATUYECKON HAYKH;

UEU PACHIMPEHUs YHCIOBBIX MHOXECTB KaK CII0C00a MOCTPOEHHsSI HOBOTO MAaTEMaTHYECKOTO
amnmapara JUIsl pelIeHHs MPaKTHUeCKUX 3a7a4 U BHYTPEHHHUX 3a7]a4 MaTEMaTHUKH;

-3HaUE€HUE WJAeH, METOJOB U pe3ylbTaTOB aureOppl M MaTeMaTHYeCKOro aHaiamza s
MIOCTPOEHUS MOJIeNel peabHbIX MPOIECCOB U CUTYaIUi;

BO3MO)XKHOCTH TE€OMETPHH JUIs OIKCAHHUS CBOWCTB pEajibHBIX NPEAMETOB M WX B3aHMMHOTO
PacIooXKeHHS;

-YHHBEPCAJILHBII XapaKTep 3aKOHOB JIOTUKA MAaTEMAaTUYECKUX PACCYXKICHUH, HX TPUMEHHUMOCTb
B PA3JIMYHBIX O0JIACTSAX YEIOBEUECKON JeATEIbHOCTH;

pasnmuuue TpeOOBaHUMU, MPENbSABISEMBIX K JOKa3aTeNbCTBAM B MaTEeMaTHKE, €CTeCTBEHHBIX,
COIMAJIbHO-IPKOHOMUYECKHX ¥ TYMaHUTAPHBIX HAYKaX, Ha IPAKTHKE;

-pOJb aKCHOMAaTHKH B MaTEMaTHKE, BO3MOXKHOCTh TOCTPOCHHUS MaTEMaTHUYECKHX TEOpUid Ha
aKCMOMAaTHYECKOH OCHOBE; 3HAYCHHUE AKCHOMATHKH ISl JAPYTUX O0JacTedl 3HAHUSA W Ui
MPAKTHKH;

-BEPOSATHOCTHBIX XapaKTep Pa3IUYHBIX MIPOLECCOB M 3aKOHOMEPHOCTEN OKPYIKAIOIIEr0 MUPA;
Ymerh:

-BBITIOJTHATE apuPMETHUECKUE NEHCTBUS, COYETasi YCTHBIC U MUCbMEHHBIC TIPUEMBI, TPAMEHECHUE
BBIUMCIUTEIbHBIX YCTPOICTB; HaXOAUTh 3HAUYEHUS KOPHS HATYypaJbHOW CTENEeHM, CTEIEeHU C
paloHaNIbHBIM TOKa3aTesneM, jorapudma, UCHoiIb3ysl IPU HEOOXOIUMOCTH BBIYUCIUTEIbHbBIE
yCTPONCTBA; MOJIb30BATHCS OLICHKOM U MPUKUIKON MPU MPAKTHUECKUX pacuerax;

-IPUMEHSITh TTOHSITHS, CBSI3aHHBIC C JEMMOCTBIO IEBIX YUCEII, IPH PEIICHUH MaTeMaTUICCKIX
3ajay;

-HAXOJUTh KOPHM MHOTOYICHOB C OJHOH IEpeMEHHOH, paCKJIAIbIBaTh MHOTOWICHBI Ha
MHOXHUTEIH;

-BBIIOJIHATh ~ JEHCTBUS C KOMIUIGKCHBIMH  YHCIAMH, TOJb30BAaThCS T'€OMETPUYECKOM
WHTEpIpeTaueil KOMIIEKCHBIX YHCE, B MPOCTEUIIHMX CIy4asX ---HaXOAUTh KOMIUIEKCHbBIE
KOPHH YpaBHEHHH C IEHCTBUTEIBHBIMU KO3 PHIIMEHTAMHU;

-[IPOBOJIUTH TMPEOOPA30BAHMUS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHI, BKIIOYAIOIINX CTEHCHH,
paIuKaibl, JOrapuMbl ¥ TPUTOHOMETpUYECKHE (PyHKINU;

-OnpeaeNnsITh 3HaueHne (YHKIMH 10 3HAYSHHWIO apryMEHTa MPHU Pa3IMYHBIX CIIOco0ax 3aJaHus
byHKIHH,

-CTpOUTH TpadUKN N3YICHHBIX (PYHKIIUH, BHITOIHATH TPeoOpa3oBaHus rpaduKos;

-OIUCBIBATh MO I'paduKy U Mo GopMyIie MOBEIEHNE U CBON CTBA (PYHKIIHIA;

-pemaTh ypaBHEHHUs, CHCTEMbl YpaBHEHHIA, HEPaBEHCTBA, UCIOJb3Yysl CBOMCTBA (QYHKIMH M UX
rpaduyuecKue MpeCTaBICHHS,




-HaXO/AUTh CyMMY O€CKOHEUHO yOBIBaIOLIEH reOMEeTPUUECKUI IPOrPecCHH;

-BBIYMCIIATh IMPOU3BOJHBIE M IEPBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKLUMM, NMPUMEHssI IpaBuUiia
BBIYMCIICHUSI IPOU3BOIHBIX U 1EPBOOOPA3HBIX, UCIOJIb3YS CIPAaBOYHbIE MaTEpUAIb;
-rccaenoBaTh GYHKIMU U CTPOUTH UX TpauKU ¢ TOMOIIBIO TPOU3BOIHOM;

-pemaTh 3aJa4u ¢ IPUMEHEHHEM ypaBHEHHUS KacaTeIbHON K rpaduKy QyHKINU;

-pemaTh 3aJja41 Ha HaXOXKJeHH e HauOOJIbIIero M HAMMEHbIIEr 0 3HaYeHUs (YHKIIMU Ha OTPE3KE;
-BBIYUCIIATH IUIOIIA]Ib KPUBOJIMHENHON Tpamnelnu;

-pemaTh paiuoHajbHbIE, IOKa3aTelbHbIE M JOrapupMUUYECKHe YpaBHEHUS U HEPaBEHCTBA,
HMppallMOHAJIbHBIE U TPUTOHOMETPUUECKUE YPABHEHHUSI, UX CUCTEMBI;

-JI0Ka3bIBaTh HECJIOKHbIC HEPABEHCTBA;

- pemaTtb TEKCTOBbIE 3aJa4yd C IIOMOLIbI0 COCTABJIICHHS YPABHEHHUM, M HEPABEHCTB,
HMHTEPIPETUPYS PE3YJIbTAT C yYETOM OTpaHUYECHUH YCIOBUS 3a/1a4u;

- M300pakaTh Ha KOOPJMHATHOW IMIIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHHMU W HEPaBEHCTB C
JBYMS IEPEMEHHBIMU U UX CHCTEM.

- HAXOUTh PHOINKEHHbIE PEILICHUs YPaBHEHUH U UX CUCTEM, HCIIOJIb3Ys rpaduueckuil MeTox;
- pelmaTh YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM IpaMuecKUX Mpe/iCTaBIeHUl,
CBOWCTB (DyHKLUH, TPOU3BOIHOM;

- pewath npocreine KOMOMHATOPHBIE 3a/la4yl METOAOM I1epedopa, a TaKkKe ¢ UCIOIb30BaHUEM
U3BECTHBIX (hopMyil, TpeyrosnbHuka [lackans;

- BBIUUCIATH Kod(pduuueHTs! OuHoMa HploToHa 1O ¢opMynae M € HCHOJIb30BAHUEM
TpeyronbHuka [lackans;

- BBIUUCJIATH BEPOATHOCTU COOBITUH Ha OCHOBE IOJICUETa YMCIIAa UCXOJ0B (IIpocTeiiiue ciyyan);

Hcnoan30BarTs npuoOpeTeHHbIe 3HAHHMS M YMEHHS B NPAKTHYECKONW JeATEeJIbHOCTH H
IMOBCEIHEBHOM *KM3HH JIJIA

- UccienoBaHus (MOICIMPOBAHMS) HECIOKHBIX MPAKTHUYECKUX CUTYalluii HA OCHOBE M3YYEHHBIX
¢dbopmyn u cBolcTB uryp;

-BBIUMCIICHUS JUIMH W TUJIOMIAJIe peajbHbIX OOBEKTOB IPH PEIICHHH MPAKTUYECKUX 3aj]ad,
UCIOJB3YS MPU HEOOXOAMMOCTH CIIPAaBOYHUKH U BBIUUCITUTEIHHBIC yCTPOUCTBA.

Buabl yueOHO-1I03HABATEIBHOM 1€eSITEJIbHOCTH:
HaGumonenue, skcriepuMenT, paboTa ¢ KHUTOM, CHCTeMaTH3allis 3HaHUH, pelleHue
MO3HaBaTEJIbHBIX 3a7a4 (TpobJieM), MPOBeEHUE UCCIEA0BAaTEIbCKOI0 AKCIIEPUMEHTA,
MOCTPOCHUE TPAPHKOB.
| - BHABI AeSITEJILHOCTH CO CJI0BECHOH (3HAKOBOI) OCHOBOIA:
Cnymanue oObsCHEHUH yauTens.
CrnymaHue 1 aHajau3 BBICTYIJIEHU CBOMX TOBapUILIEH.
CamocrosiTenbHas paboTa ¢ y4eOHHUKOM.
PaGoTa ¢ Hay4HO-TIONYJIAPHOM JIUTEPATyPOK;
OT100p U cpaBHEHUE MaTepuaia N0 HECKOJIbKUM UCTOYHHUKAM.
BriBog 1 1oKa3aTenbCTBO POPMYIIL.
Anam3 popmy.
Pelrenne TeKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/1a4.
BrimonHeHue 3a1aHuil 0 pa3rpaHUuCHUIO OHSATHH.
CucremaTtu3anus yaeOHOro MaTepHana.
Il - BUABI 1eITeJIbHOCTH HA OCHOBE BOCIIPUSITHS 3JIEMEHTOB 1eHCTBUTEIbHOCTH:
HaGumoienue 3a 1eMOHCTpalusIMU YUUTEIS.
[IpocmoTp yueOHbIX (HUITHMOB.
Anamu3s rpadukoB, TaOIUII, CXEM.
OObscHeHne HAOIIOIaEMBIX SBJICHUH.
N3yuenue ycrpoiicTBa mpruOOPOB MO MOEISAM U YEPTEKAM.
Ananu3 npoOJIeMHBIX CUTYaIHi.
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11 - BUABI 1€ATEIBLHOCTH ¢ IPAKTHYECKOH (ONBITHOI) OCHOBOI:
PabGoTta co cxemamu.

Pemenue 3agad.

PaboTa ¢ pazgaTouHbIM MaTEpHATIOM.

H3mepeHue BeIUUMH.

BrimontHeHHE PpOHTATBHBIX CAMOCTOSITSIIbHBIX PadoT.
Brinonnenue paboT npakTukyma.

[TocTpoenue runoTe3sl HA OCHOBE aHAIM3a UMEIONIUXCS TaHHBIX.
MonenupoBaHue U KOHCTPYHPOBaHUE.

AN YN N N N NN

Y4yeOHO-MeTOAMYECKOE 00€ecIIeueHue.

Jnst peanu3zanuu paboyeil mporpaMmbl UCMONb3YETCS Y4eOHO-MeTOAUuYeCKHii KOMILIEKT,
BKJIIOYAIOLIUH B ceOs:

1. Vuyebuuk: AnreOpa u Havasa MmaTematuuyeckoro anammsa, 11 kiacc. FO.M.Konsrus,
M.B. TkaueBa, H.E.®enoposa, M.N.111abynun, [1pocsemenne,2008-2011r.

2. Anre0pa u Hayajga MaTeMaTH4YeCcKOro aHanu3a. JlugakTuueckrue MaTepuabl.
M.U.1la6ynnn, M.B. TkaueBa, H.E.®enoposa, O.H.[lo6posa. [Ipocsemnienue, 2009-
2011r.

3. HW3yuenwe anreOpbl 1 HaYaJ I MaTEMaTHY€CKOTro aHam3a. KHATa sl yauTens.
H.E.®enoposa, M.B.Tkauesa, [Ipoceemienue, 2009-201 1r.

I'eomerpus 11

['maBHOWM 1ENBbIO0 MIKOJBHOIO OOpa30BaHUs ABISETCS pa3BUTHE peOeHKa KaKk KOMIETEHTHOM
JUYHOCTU TYTEM BKIIIOUEHHSI €r0 B pa3jIM4YHbIC BHJbI IICHHOCTHOW YE€IOBEYECKOW NEATEIbHOCTH:
yuye0a, To3HaHUE, KOMMYHUKaIUs, MPo(hecCHOHaIbHO-TPYA0BONH BBIOOD, TUUYHOCTHOE CAMOPA3BHUTHE,
LIEHHOCTHBIE OpHMEHTALlUU, IOMCK CMBICIOB JKU3HeAesTeapHOocTH. C ITHUX MO3ULMH O00yuyeHue
paccMaTpUBaeTCs Kak IpOLECC OBJAJECHHUS HE TOJBKO OINPEAEICHHOM CYMMOW 3HAHMM M CHUCTEMOM
COOTBETCTBYIOIIMX YMEHUH M HaBBIKOB, HO M K KakK IpOILlECC OBJAJAECHHUS KOMIIETEHIUSAMHU. OTO
OIPENEINIIO LIEN 00yYeHUs] MATEeMATHKH :

])6 Hanpaeieruu JTUYHOCNnIHO20 paseumus

. pa3BuUTHE JIOTUYECKOT0 MBIIUICHHUS, IIPOCTPAaHCTBEHHOIO BOOOpaXKeHUs,
ITOPUTMHUYECKON KyJbTYpbl, KDUTUUHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOIUMOM Il 00y4eHuUs B
BbICIIEH ILKOJIE 110 COOTBETCTBYIOUIEH CHELMAlIbHOCTH, B Oyayuied npodeccuoHaIbHON
JEeSITENIbHOCTH;

. (dhopMHUpOBaHUE TPEACTABICHUM O MaTEMaTUKE KAaK YHHUBEPCAIBHOM SI3BbIKE HAYKH,
CpeICTBE MO CTUPOBAHMS SIBJICHHUI U MPOIECCOB, 00 HAESIX U METOAaX MaTeMaTHKU
. OBIIAQJICHUE MAaTeMaTHYECKUMH 3HAHUSMU U  YMEHHSIMH, HEOOXOJUMBIMH B

MOBCETHEBHOW JKM3HM, JIsI M3yYEHUs IIKOJIBHBIX ECTECTBEHHOHAYYHBIX AMCUUIUIMH Ha 0a30BOM
YPOBHE, Ui TONy4eHHs] 00pa3oBaHUs B O0JACTSAX, HE TPEOYIONMX YIIyOJICHHOW MaTEeMaTUYECKOM
MOATOTOBKHU;

. BOCIIUTAHUE CPEICTBAMU MAaTEMATUKH KYJIbTYpbl JUUHOCTH: OTHOUIEHUS K MaTEMaTUKE
KaK YacTH OOIlEeYeIOBeUYEeCKOM KyJIbTYphl: 3HAKOMCTBO C HCTOpPUEH pa3BUTUS MaTEMaTUKH,
IBOJIOIMEH MaTeMAaTUYeCKUX HJIeH, MOHMMAaHUS 3HAYMMOCTH MaTEeMAaTHUKH [UIs OOIIEeCTBEHHOTO

nporpecca.
2) 6 memanpeomMemHoOM HaANPasieHuu
o (dbopMupoOBaHHE TIPENCTABICHHA O MaTeMaTHKE KaK 4YacTH OOIICYeIOBEYECKOM

KYJIbTYPBI, O 3HAYUMOCTU MATCMATHUKU B PA3SBUTHU IUBUIIU3AIITUU U COBPCMECHHOT'O 06H_I€CTB3.;



o pa3BUTHE TPEACTABICHUI O MaTeMaTHKE Kak (opMe ONMUCaHHs U METOJE IMO3HAHHS
nevictButensHocTH.  Co3maHWe  yCNMOBMMA — JUIi  NPHOOpPETEHUS  OMbITa  MaTEMaTHYECKOTO
MO/JIEIM POBAHHSI,;

. (opmMupoBaHue OOIIMX CIOCOOOB MHTEJUIEKTYAIbHOMN JESITENbHOCTU, XapaKTEePHBIX IS
MaTEMAaTHKH W SIBIISIONIMXCS OCHOBOM ITO3HABATENFHOW KYJBTYpPbI, 3HAYUMOH JJISl PA3IIMYHBIX Chep
YeJIOBCUECCKOM JIEATCILHOCTH,

3) 6 npeomemuom HanpasieHuu

° OBJIaJACHUEC MATCMATHYCCKUMHU 3HAHUAMHU HW  YMCHHAMMU, HCO6XO,Z[I/IMBIMI/I JJIL
MMPpOaAOJDKCHU S 06y‘{eHI/I}I, H3YUYCHUEC CMCKHBIX JUCHUILINH, IPUMCHCHUS B HOBCGHHGBHOﬁ KHN3HU,
L4 CO3JaHuC (I)YH}IaMCHTa AJ1 MaTEMATUYCCKOI'O pa3BUTUA, (bOpMI/IpOBaHI/ISI MEXaHU3MOB

MBIIJICHUSA, XapPAKTCPHBIX AJIA MaTe6bMaTHIECKOHN ACATCIIBHOCTH.

Pabouas nporpamma yuebnoro npeamera «I'eomerpus» anst 11 knacca pazpaboraHa Ha OCHOBE:

e (eneparbHOr0 KOMITIOHEHTA TOCYJAPCTBEHHOT'O CTaHApTa CPEIHEro 00Iero oopa3oBaHus,

e [locTanoBienue ['TaBHOro rocyaapcTBEHHOr0 CaHUTapHOro Bpauya Poccuiickoit @enepannu ot
29 nexabps 2010 1. N 189 r. Mockga "O6 yrBepxkenuu CanlluH 2.4.2.2821-10 "CanurapHo-
SMUJIEMHUOJIOTHYECKUE  TpPeOOBaHHMS K  YCIOBUSIM W OpraHuM3allud  OOyd4eHHs B
0011e00pa3oBaTENIbHBIX YUPEKICHHUIX ",
«KoHuermms 1yXxOBHO-HPAaBCTBEHHOTO Pa3BUTHUS M BOCIIMTAHUS IMYHOCTHU TpakaaHnHa Poccrmy;
O6pa3zoBaTenbHON MPOrpaMMBbI CPEJHET0 O0IIEro 0Opa3oBaHMSL;
Vye6noro miana MbOY rumuaszuu Ne 7;
Astopckoit mporpammbl A.I'. Mepansk, . A. Homuposckuii, B.b. ITononckwuii, M.C. Sxwup.

[Iporpamma paccuntaHa Ha 2 yaca B HEJIEJIt0, BCEro 68 4acos.

B xome ocBoeHHMs cofep)KaHUS MaTEeMaTHYECKOro OOpa30BaHMUs —ydalluecs OBJAJEBAOT
Pa3HOOOPa3HBIMU CIIOCOOAMU EATEIbHOCTH, IPUOOPETAIOT M COBEPLICHCTBYIOT ONBIT: IOCTPOCHUS U
UCCIICIOBAHUSI MAaTEMaTUYEeCKUX MOJIeJIell JUId ONMCAaHMS M PEILICHUs NMPHUKIAIHBIX 3a/1ad, 3a/1a4 U3
CMEXHBIX JUCIHIUIMH, BBIIOJHEHUS W CAMOCTOSTEILHOTO COCTAaBICHHS aJTOPHTMUYECKHUX
NpeANvCaHNi U MHCTPYKIUI Ha MaTeMaTHYECKOM MaTepHalie; BHIITOJHEHUS PACYETOB MPAKTHYECKOTO
XapakTepa; UCIOIb30BaHUSI MATEMAaTHUECKUX GOPMYII H CaMOCTOSITEIIBHOTO COCTaBJICHUsS (hOPMYJT Ha
OCHOBE 0000 LIEHMSI YaCTHBIX CIy4aeB U dKCIIEPUMEHTA;

CaMOCTOSITENILHON pabOThI ¢ HICTOYHUKAMH WH(POpMAIIMK, 0000IEHHS M CHCTEMAaTH3alluH TT0Tyd eHHOM
UH(OPMAIIUHU, UHTETPUPOBAHUS €€ B JINYHBIH OIBIT;

NPOBENICHHUS J0KA3aTeJbHBIX pPACCYXICHUH, JOTMYeCKOro OOOCHOBAaHHUS BBIBOJIOB, PA3JIMYCHUS
JIOKa3aHHBIX U HEJOKa3aHHBIX YTBEPXKAECHUH, apryMEHTUPOBAHHBIX U 3MOLIMOHAIBHO YOEIUTEIbHBIX
CYXJECHHM;

CaMOCTOSITENIbHON W KOJUIEKTUBHOW JEATEIbHOCTH, BKIIOYEHHS CBOUX DPE3YJIbTATOB B PE3YJbTATHI
pabOTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHS C MHEHHEM JIPYTHX YYAaCTHUKOB y4eOHOTO KOJUIEKTHBA
¥ MHEHHEM aBTOPUTETHBIX UCTOYHHUKOB.

Br10op cuctembl 00ydyenuss 1 YMK no npeamery st peanusanuu paboueil mporpaMMbl OCHOBaH
Ha aHajM3e 00pa3oBaTeIbHbIX MOTPEOHOCTEN yJyaluxcs U uX poauTeneil, B cooTBeTcTBUY ¢ 3aKOHOM
«O6 o0Opa3zoBaHMM» OCHOBHOW IIEJIbIO SIBJISIETCS OOECHEeYeHHE BBICOKOTO YpPOBHs IPENojaBaHUs
npeIMeToB y4eOHOro IulaHa, COOTBETCTBYIONIETO YCIOBHUSM  TOCYJApPCTBEHHBIX CTaHAapTOB
o0Opa3oBaHus 1 TPEOOBAHUSAM COBPEMEHHOT O HH(POPMAIITMOHHOT' O O0IIIECTBA:

. CootBerctBre Y MK BO3pacTHBIM U IICUXOJIOTHYECKHM OCOOCHHOCTSM y4aluXcs;
. COOTHECEHHOCTD € COAEPIKAHUEM I'OCYJapCTBEHHOM UTONOBOM aTTECTalUu;

. 3aBepIIEeHHOCTh y4eOHOM JINHUY;

. ObecrieueHre MPEEMCTBEHHOCTH O00pa30OBaTENbHBIX IMPOrpaMM Ha Pas3HBIX
CTYIEHSX 00y4eHHS,

. Bo3mokHOCTE  BBIOOpa COBPEMEHHBIX TMOAXOAOB H3YyUYCHUS JUTEPATYypHI

(1esITeNbHOCTHBIM, KOMMYHHKATUBHBIA U JIMYHOCTHO-OPHUEHTUPOBAHHHBIN).



BbiOpanHblii  yueOHUK st M3ydeHHs Ha 0a30BOM YpOBHE Kypca reomerpun B 11 Kkiacce
0011e00pa3oBaTeIbHON IIKOJBI COOTBETCTBYET (QelepaibHBIM KOMIIOHEHTaM [ ocymapCTBEHHOTO
cTaHaapTa oomiero oopa3oBaHus MO MaTEMATHKE.

[IporpaMmMa cocTaBieHa Ha OCHOBE O0s3aTENBHOIO MHHMMYyMa COZAEp)KaTelbHOW 00nacTH
obpazoBaHus «MaTeMaTuka», a TakKe Ha OCHOBE (elepajbHOro KOMIIOHEHTa IOCYIapCTBEHHOI'O
Cranzapra 0OCHOBHOro o01ero oopazoBanus no marematuke. Cucrema ypokoB YCJIOBHA, HO BCE ke
BBIJICTISIFOTCS CIIEAYIONINE BUBL:

Ypox-nexyus. IlpenmonaratoTcsi COBMECTHBIE YCHUJIMSI YUYMUTENS U YYEHUKOB ISl pelIeHUs oOuiei
npoOJieMHOM MO3HaBaTeIbHOMN 3a1au. Ha TakoM ypoke HCIonb3yeTcs JeMOHCTPAIlMOHHBIA MaTepHra
Ha KOMITBIOTEPE, pa3paObOTaHHBIN YUUTEIEM UM yUYEHUKAMU, MYJIbTUMEIUHHBIE TPOIYKTHI.
Kombunuposannulii ypox npenmonaraeT BbIIIOJHEHNE paOdOT U 3alaHnuii pa3HOro BUJA.

Ypok—ucpa. Ha ocHOBe UTpOBOM NEATEIBHOCTH y4YalllMeCcs IO3HAIOT HOBOE, 3aKPEIUIIOT U3Y4EHHOE,
0TpabaThIBalOT pa3IU4HbIC YdeOHbIC HABBIKH.

Ypox pewenus 3a0au. BeipaGaThIBalOTCS Y yJallMXCsl YMEHUS U HaBBIKM PELICHUs 3aJjady Ha YPOBHE
00s13aTeIbHON ¥ BO3MOXHOM IMOATOTOBKE.

Ypok-mecm. TectupoBanue NpoBOJUTCS € LIEJIBIO IUAarHOCTUKU IIPOOENOB 3HAHUM, KOHTPOJIS YPOBHS
00yYEHHOCTH y4alllMXcsl, TPEHUPOBKHU TEXHUKE TECTUPOBAaHUA. TeCThl MPEAIaraloTcsl Kak B I€4aTHOM
TaK U B KOMIBIOTEPHOM BapuaHTe. [IprueM B KOMIBIOTEPHOM BapHaHTE BCETJa C OrpaHHUYEHUEM
BpPEMEHH.

Ypox - camocmoamenvnas paboma. llpennararorcst pa3Hble BUABI CAMOCTOSTEIBHBIX padoT.

Ypok - koumponvras paboma. KoHTpoJIb 3HAHUH TIO IPOHACHHON TeMe

[IpenonaBanue Bepercs mo yueOHuky ['eomerpust 11kmacc: Yueb. ais o0meoOpa3oBat. yupexaeHui/
A.I'. Mep3nsik, {.A. Homuposckuii, B.b. Ilononckuii, M.C. fxup — M.: Benrana - I'pag, 2020.

I[To paboueit mporpamMmme — 68 yacos.

Coneprxanue TeM y4e0HOr0 Kypca

1. Koopounamut u éexmopuot ¢ npocmpancmaee (16 uacos)
JlexapTOBBI KOOPIMHATHI TOYKH B MPOCTpaHCTBE. BekTophl B mpocTpancTBe. CI0KEHUE W BRIYUTAHUE
BEKTOPOB. YMHOXE€HHE BeKTopa Ha uucio. ['omorternsa. CkaiasipHOE IpPOU3BEIEHHE BEKTOPOB.
['eoMeTprudeckoe MECTO TOUEK MPOCTPAaHCTBA. YpaBHEHHE TTockocTH. KoHTponbHas padora Nel.

2. Tena Bpamenusi (29uacos)

Humauaap. KomOuHanuu mumuHapa u npu3Mbl. Konyc. YcedueHHbli konyc. KomOuHanum koHnyca u
nupamuael. KontpomnbHas padora Ne2. Illap u cdepa. YpaBHenue chepsl. BzanMHoe pacmosioxkeHue
cdepbl U MIOCKOCTH. MHOrOrpaHHUKH, BIHCAHHbIE B chepy. MHOrOrpaHHHUKH OMHCAHHBIE OKOJIO
cdepbl. KomOunanum uununapa u chepsl, Konyca u cgepbl. KonTponbHas padora Ne3.
3.06vémbl men. [Lnowaow cghepot. (17uacos)

O6beéM Tema. DopMynbl Ui BBIYUCIEHUS 00bEMa Tpu3Mbl. DOPMYJIBI 1711 BBIYUCICHUS O0BEMOB
nupaMuabl U ycedeHHoW mupamuibel. Kontponenas pabotra Ne4. O06bEMbI Ten BpauieHus. [Lnomans
chepsnl. KonTponbHas pabota NoS.

5. Iloemopenue (6 yacos)

TpeOoBaHusi K yPOBHIO MOATOTOBKH yyamuxca 11 kiacca
B pe3ynbraTe nzydeHus Kypca ydalmecs: JOJKHBIL:

3HATh:

. OCHOBHbBI€ IIOHSTHUS U ONPEAEIEeHUS T€OMETPUUECKUX (PUTYp IO TPOrpaMMe;

. (OpMYITHPOBKH aKCHOM IUTAHUMETPHH, OCHOBHBIX TEOPEM M UX CIICIICTBHIA;

. BO3MOKHOCTH T'E€OMETPUM Il ONMCAaHUS CBOMCTB peEaJbHBIX IPEAMETOB M HUX
B3aMMHOT'0O PaCIIOJI0KEHHUS B IPOCTPAHCTBE;

. POJIb aKCHOMATHUKHU B T€OMETPUH;

YMETb:



o COOTHOCUTh IJIOCKME TE€OMETPUYECKHE (QUIypbl U TPEXMEpPHbIE OOBEKTHI C HUX
ONHCAHUSAMU, YepTEeXKaMH, N300paXKEHUSAMH; pa3jinyaTh U aHAJIU3UPOBATH B3aUMHOE PACIOJIOKEHUE

¢uryp;

o n300pakaTh reoMeTpuueckue (UIrypbl M Tela, BBIIOIHATH YEPTEK IO YCIOBHIO
3a/1a4y;
. pelmarb  reoMeTpUYecKHe  3aJadyd, ONMpPasChb Ha  HU3y4YEHHBIE  CBOWCTBA

IUTAHUMETPUYECKUX H CTEPEOMETPHUYECKUX GUTYp M OTHOLICHHH MEXAy HUMH, [IPUMEHSs
anreOpanvecKuii U TPUTOHOMETPUYECKHI armapar;

. IPOBOJUTh JIOKA3aTEIbHBIE PACCYXKIEHUS MpPU pPEHICHUWM 3a4ad, J0Ka3blBaTh
OCHOBHBIE TEOPEMBI Kypca;

. BBIUNCIIATH JIMHEHHBIE 3JEMEHTBHl M YIJbl B IPOCTPAHCTBEHHBIX KOH(UIypalusx,
00BbEMBI U TUTOIIA/IU TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN U MX MPOCTEHIINX KOMOUHAIIHIA;

. OPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JJIi BBIYMCICHHUS OTHOIIECHMI,
PAcCTOSIHUM U YTJIOB;

o CTPOMTDH CEYEHMSI MHOTOI'PaHHUKOB M U300paykaTh CEUEHUs TEN BPAIIECHUS;

. UCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUS B NMPAKTHUUECKON NEATENbHOCTH U

JUId  NOBCEIAHEBHOM JKU3HM :

KoHTposnbHble paboThl HampaBieHbl Ha HPOBEPKY YPOBHs 0a30BOW MOATOTOBKHM Y4aIIUXCS, a
TaKkXke Ha AU(GEepeHIUPOBAHHYIO MPOBEPKY BlafeHUs (HOpMaTbHO-ONEPAaTUBHBIM MaTEeMaTH4YECKUM
anmnaparoM, CliocOOHOCTb K MHTEIPalluK 3HAHUH 10 OCHOBHBIM T€MaM Kypca.

[IpoMeXyTOUHBI  KOHTpPOJIb  3HAHMM  OCYLIECTBJISIETCS C  IMOMOIIBIO  IPOBEPOYHBIX
CaMOCTOSITENIbHBIX PadoT, 3JIEKTPOHHOTO TECTUPOBAHUS, TPAKTUYECKUX PadoT.

BaxHbIM yclIOBUEM IpPaBUIbHON OpraHu3aluy y4eOHO-BOCHHMTATEIBHOIO IpoLecca SBIAETCS
BBIOOp YYHMTENEM pallMOHAIbHONW CHCTEMBbl METOJ0B W IPHUEMOB OOYy4eHHs, cOanaHCHUPOBAHHOE
COYETaHHE TPAAMIMOHHBIX M HOBBIX METOAOB OOYyuYEHHUS, ONTUMHU3UPOBAHHOE IPHUMEHEHUE
O0BSICHUTENIbHO-NJUTIOCTPUPOBAHHBIX M AIBPUCTUYECKUX METOAOB, HCIOJIB30BAHHE TEXHUYECKUX
cpeactB, UKT - komnoHeHTa. YueOHBIH mpolecc HE0OX0IUMMO OpUEHTHPOBATh Ha palllOHAJIbHOE
COYETaHHE YCTHBIX U IMUCbMEHHBIX BUIOB PabOTHI, KaK MPU U3YYEHUM TEOPHUH, TaK U NPU PEIICHUN
3a1a4. BHMMaHue yauTens JoKHO ObITh HAIIPAaBICHO HA Pa3BUTHE PEUH ydaluxcs, GopMupOBaHHE
y HUX HaBBIKOB YMCTBEHHOTO TpyJa — MJIAHWPOBaHHE CBOEH pabOThI, MOUCK pallMOHAIBHBIX MyTel
€€ BBINOJIHEHUS, KPUTUYECKYIO OLIEHKY PE3YJIbTAaTOB.

B PE3YIbTATE H3YYCHUA MATEMATHKHA HA 0a3o0BOM YPOBHE YICHHUK TO/IKCH

3HATh:

. 3HAYEHUE MAaTEMATUYECKOW HAYKH JUI pelIeHUs 3aa4, BOZHUKAIOUIUX B TEOPUH U IIPAKTUKE;

. LIUPOTY U B TO K€ BPEMSI OrPAaHUYEHHOCTh TPUMEHEHUS MAaTEMaTUHYECKUX METOA0B K aHAJIU3Y U
MCCJIEIOBAHUIO MPOIIECCOB U SIBIIEHU B MIPUPOJIE U OOIIECTBE

. 3HaueHHe MPAKTHUKU U BOMPOCOB, BO3HUKAIOIIMX B CaMOil MareMaTuke s (pOpMHUpPOBAHUS H
pa3BUTH MATEMATUYECKON HAYKH;

. HWCTOPUIO Pa3BUTUA NMOHATHUS YHUCIA, CO3JAHHUS MATEMAaTUYECKOTrO aHalIu3a, BOBHUKHOBEHUS U
pa3BUTHS T€OMETPUH;

. YHUBEPCAJIbHBINA XapaKTep 3aKOHOB JOTMKM MAaTEeMAaTUYECKUX pacCyKJIEHUH, UX MPUMEHUMOCTh
BO BCEX 00JIACTSIX YEJI0BEUECKOU JIEATEIbHOCTH.

ymemby:

. pacro3HaBaTh Ha YePTEKAX M MOJIEIISX IPOCTPAHCTBEHHBIE (POPMBI;

. COOTHOCHUTH TPEXMEpHBIE O0BEKTHI C UX OMHCAHHUSIMHE, U300paK CHHUSIMH,

. OMUCHIBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE;

. apryMEeHTHUPOBATh CBOU CYXKJIEHHS 00 3TOM PacCHOJIOKEHUH.

OcHOoBHasgs (Qopma oOpraHm3ali O00pa30BaTENBHOrO Ipollecca — KIACCHO-YPOYHAsl CHCTEMA.

[TpenycMaTpuBaeTCsi IpUMEHEHHUE CIEAYIOIINUX TEXHOIOTUI 00 yueHHS:
1. TpaAULMOHHAs KJIACCHO-YPOUHAas



JEeKIHUU

MIpaKTUYECKuEe paboThI

3JIEMEHTBI IPOOJIEMHOr0 00y4eHUs

TEXHOJIOTUH ypOBHEBOU AU depeHranuu

310pOBbE cOeperaroime TEXHOIOT U

. KT

Buasl u GopMbl KOHTPOJIS: JAMArHOCTUYECKHE KOHTPOJBHBIE PAa0OOTBI; CaMOCTOATENbHBIE PAaOOTHI,
KOHTPOJIbHbIE Pa0OThI, TECTHI.

B xome ocBoeHus coAaepkKaHHMA ~MaTEMaTHYECKOro O00pa3oBaHMs  ydallldecs OBJIAJIEBAIOT
pa3zHoO00pa3HBIMU CIIOCO0AMU JEATENbHOCTH, IPUOOPETAIOT U COBEPIICHCTBYIOT OIBIT: OCTPOCHUS U
UCCIIEZIOBAaHNS MaTEeMaTUUECKUX MOJEJIEN Il ONMCAHUS M pElIeHUs NPUKIAIHBIX 3a7ad, 3a7ad U3
CMEXKHBIX AMCUMILINH; [Ipn n3yueHnn Kypca reoMeTprun penaroTcs

Noabkown

3aoauu:

° W3YYUTh HOBBIE BUJIbI UHCIIOBBIX BBIPAXKEHUH U POpMYT;

) COBEPILEHCTBOBATH MPAKTUYECKUE HABBIKU U BEIYUCIUTENbHYIO KYIBTYPY.

° 3aKpENUTh CBEACHHS O BEKTOPaxX M JICUCTBUSAX C HUMH;

) BBECTH IMOHATHE KOMILIAHAPHBIX BEKTOPOB B IPOCTPAHCTBE;

) chopMHpOBATH YMEHUE YYANIUXCS MPUMEHSITh BEKTOPHO-KOOPAMHATHBIM METOJ K PEIICHUIO

3ala4 Ha BBIYHUCICHUC YIJIOB MCXKAY IPSAMBIMH U IUIOCKOCTAMU H paCCTOSIHI/Iﬁ MCXKAY ABYM
TOYKAMH, OT TOYKH J[0 TIJIOCKOCTH;

o AaTh ydalliuMCs CUCTEMATUYCCKHUE CBCICHUA 00 OCHOBHBIX TeJIaX U MOBEPXHOCTAX BpalICHUSA
IUIMHApE, KOHYce, cdepe, mape;

o BBECTH IOHATHE O0BEMA Tella U BBLIBECTH q)OpMy.HLI JJIs1 BBIYMCIICHUA 00BbEMOB OCHOBHBIX
MHOI'OI'PAHHHKOB.

Jluteparypa u cpeacTBa 00yueHus:

Y4eOHUKHU B I€YaTHOW U AJIEKTPOHHOU hopme:

1. Mep3msx A.I'., Homuposckuit J[.A., Tlononckuii B.b., AAxup M.C. « I'eomeTrpus. 11 knacc.
ba3oBbii ypoBeHB». Y4eOHUK i ydamuxcsi oO0meoO0pa3oBaTeNbHBIX OpraHuzaunuii, M.
BenTtana-I'pad, 2020r.;

MeTonuueckue mocoous:

2. bynko E.B., Mep3nsax A.T'., Homuposckuii [.A., [Tononckuit B.b. SAxup M.C. «I'eomerpus 11
kJiacc. bazoBeliii ypoBeHb». MeToaudeckoe nmocodue, M. Bentana-I"pad, 2020r.

3. Jwmnmaktnueckuit Marepuan «l'eomerpusa. 11 xmace» bynko E.B., Mepsnak Al
Homuposckuii I.A., [Tonounckuit B.b. SIxup M.C., M. ,Benrtana — I'pa,2020r.



