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PaGouas mporpamma no mnpeamery «MaremaTuka» pa3zpaboTaHa Ha OCHOBE
TpeboBanuii K pesynbraram ocBoeHuss OOII OO0 MOV «"ananeiickas COLL»
1.Ilnanupyembie pe3yabTaThl
JInyHOCTHBIE M MeTanpeMeTHbIE Pe3yJbTaThl
Mamemamuka 5, 6 Knacc 6blnyCKHUK HAYYUMbCA:
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: MHOXECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTh;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOAWTH MepeceyeHue, 00beIMHEHNE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAUSX.

® pacro3HaBaTh JOTUYECKH HEKOPPEKTHBIC BbICKA3bIBAHUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE IMOHSATUSMHU: HATypajlbHOE YHUCIO, LEN0E YHCIIO,
OOBIKHOBEHHAs APOOb, IecATUYHAS TPOOb, CMEIIAaHHOE YKCII0, PAIlMOHAIBHOE YHCIIO;

® CIOJIb30BaTh CBOMCTBA YMCEN U MpaBWiIa JEHCTBUN C PallUOHATILHBIMU YHCIAMHU TIPU
BBIIIOJIHEHUH BBIUMCIICHHIA;

® LCIOJIH30BAaTh MIPU3HAKU JICIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh PallMOHAJIbHBIEC YUCIIA.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

® OIICHUBATH PE3YJbTaThl BHIYUCICHUI MPU PEIIEHUH MPAKTUYECKUX 33714,

® BBIOJIHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYALUSAX;

® COCTaBJATh UYMCJIOBBIE BBIPAXKEHUS MPHU PELICHUU MPAKTUYECKUX 3a/ay W 3a7ad M3
JIPYTUX y4eOHBIX MPEIMETOB.
CTaTuCTHKA ¥ TEOpHUs BEPOSATHOCTEH

e [IpencraBusTh JaHHBIC B BUJE TaOJIHII, TUArpamm,

e yuTaTh HHPOPMAIIUIO, IPEJCTABICHHYIO B BUIE TAOJIUIIbI, THATPAMMBI.
TexcToBbIE 3aAa4UN

e Pemath HECIOXHBIE CIOKETHBIE 3a/1adydl Pa3HBIX TUINOB Ha Bce apudMeTHUYecKue
JIEHCTBHS,

® CTPOUTH MOJZIENb YCIOBHS 3a1aud (B BUAE TaOMHUIIBI, CXEMbI, PHCYHKa), B KOTOpPOI

JaHbl 3HAUYCHUA JIBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIWMYHH, C HCIBIO ITIOMCKA PCIICHWA 3a1a4u,



® OCYIIECTBJIATH CIIOCOO TMOMCKA PELICHUS 33/1a4H, B KOTOPOM DPACCYKJICHHE CTPOUTCS
OT YCJIOBHS K TPEOOBAHHIO WJIM OT TPEOOBAHMS K YCIOBHUIO;

® COCTaBIISTH IJIAH PEUICHUS 33]a4u;

® BbIACIIATH 3TAllbl pCHICHUA 3aa4u,

® UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YILTATEI B 3aJ1a4€, UCCIEA0BATh OIYYEHHOE
peIlIeHHE 3a]1auu;

® 3HATh Pa3IUYUEe CKOPOCTEH 00BEKTa B CTOSYCH BOJE, MPOTHB TEUCHUS U 1O TEUCHUIO
peKH;

e peraTh 33/1a4M HA HAXOX/ICHUE YaCTH YMCIIa ¥ YUCIIA 110 eT0 YacTH;

® peraTh 33/1a4M Pa3HbIX TUIOB (Ha padoTy, Ha MOKYIKH, Ha TBM)KEHHUE), CBSA3BIBAIOIINX
TPH BEJIMYMHBI, BBIICISITh 3TH BEJTMYMHBI M OTHOIICHHS MEXTy HUMH,

¢ HaxXxOAWUTbh MPOUCHT OT YHCJA, YUCIJIO IO MPOLUCHTY OT HEro, HAXOAUTH IMPOLICHTHOC
OTHOILIEHHE JBYX YHCEJ, HAXOIUTh IPOLECHTHOC CHUKCHHE WA MPOICHTHOE IOBBIIICHUE
BCJIMYMHBI;

® pelIaTh HECIOXKHBIC JIOTHUECKUE 3a/1a41 METOJIOM PACCYKICHHIA.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

® BBIJBUIaTh THIIOTE3bl O BO3MOXHBIX TPEACIbHBIX 3HAUCHHSIX HMCKOMBIX BEIMYHH B
3azaye (JenaTh IPUKHUIKY)

HO.TIy‘lI/IT BO3MOKHOCTb HAYYUTHLCH
9J1eMeHThI TCOPUHU MHOKECTB U MaTeMaTU4ecKoil JOruKu

(] OHGpHpOBaTB INOHATUAMHU. MHOXECTBO, XapaKTepI/ICTI/IKI/I MHOXECTBaA, J3JICMCHT
MHOECTBA, MyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TIOJIMHOXKECTBO, MPUHAITICKHOCTD,

®  OMNpeneNsITh MPUHAJICKHOCT 2JIEMEHTAa MHOXKECTBY, OOBETUHEHUIO U TIEPECCUCHUIO
MHOKECTB; 33/1aBaTh MHOKECTBO C IOMOILBIO MEPEUNCIEHUS HIEMEHTOB, CIIOBECHOTO OITUCAHUSI.
B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

® PpacnosHaeambs 10cuU4eCKuU HEKOPPEKNIHble 6bICKA3bIBAHRUA,

® CMpOUmMb YenouKu yMo3axKito4e Uil Ha OCHO8€e UCNOIb308AHUS NPABUTL TOSUKU.
Yucna

L] OHGpHpOBaTB IIOHATUAMMNU . HaTypam,Hoe YHuCJI0, MHOXECTBO HaTypaJ'II)HI)IX YHUCCEII,
I[EJI0€ YUCIIO, MHOKECTBO LIEJIBIX YHCEl, OOBIKHOBEHHAsS IPOOb, JeCITHYHAs IPOOb, CMEIIAHHOE
YUCJIO, pPAallMOHAIBHOE YHUCJIO, MHOXECTBO PAlMOHAIBHBIX  YHCEN, TreoMeTpuYecKas
I/IHTepHpeTaHI/ISI HaTypanLme, OECIIbIX, paHI/IOHaJ'II)HI)IX;

® TOHUMATh U OOBSACHATH CMBICI MO3UIIMOHHON 3alMCH HATYPAJTBLHOTO YUCIIA;

®  BBINOJHATH BBIYUCIICHUS, B TOM YUCJE C UCIOJIb30BAHUEM MPHUEMOB PAllMOHATBHBIX

BBIYHCIICHH, 00OCHOBBIBATH aJITOPUTMBI BHITIOJTHEHUS JIEHCTBUI;



®  JCIOJIb30BaTh MpU3HAKK Jenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbI u
MPOU3BENICHUSI YHUCENI TPHU BHINOJHEHUH BBIYUCIEHUNH W pEHIeHWH 3a/ad, OOOCHOBBIBATH
MPU3HAKY JICIUMOCTH;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTBIO;

®  yHOPSAOYMBATH YKCIA, 3AIIMCAHHBIE B BUJIE OOBIKHOBEHHBIX U AECSITUYHBIX ApOOEH;

e naxoauth HOJ[ u HOK uucen u ucnonb30BaTh UX MpU PEIICHUH 3374;.

®  ONEpUpOBaATh MOHITHEM MOAYJb YHCIA, T€OMETPUYECKas WHTEPHpPETaLus MOIYJIs
qyucia.

B noBceqHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeAMETOB:

® [PUMEHATH MpaBWIa MNPUOJIMIKEHHBIX BBIYUCICHUM NpPU PEHICHUH HPAaKTHYECKUX
3a]a4 U peleHu! 3a1a4 APYyrux yueOHbIX IPEIMETOB;

®  BBINOJHATH CPABHEHUE pPE3YJbTATOB BBIYMCICHHUI IpPU PEHICHUH NPAKTUYECKHX
3a/1a4, B TOM YHCIIe TPUOJIMIKEHHBIX BIYUCICHUMH;

® COCTaBJIATb YMCJIOBBIE BBIPAKEHMUS M OLICHUBATh WX 3HAYECHHUS NIPHU PELICHUU
MPaKTUYECKHX 3a/1a4 M 33714 U3 APYTUX y4eOHBIX MMPEIMETOB.

YpaBHeHUs1 M HEPaBEHCTBA

e OnepupoBarb MOHATHUSMHU: PABEHCTBO, YHCIOBOE DPABEHCTBO, YpaBHEHUE, KOPEHBb
ypaBHEHUS, PEIICHUE YPaBHEHHUS, YUCIOBOE HEPABEHCTRO.
CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

e  OmepupoBaTh MOHATUSAMH: CTOJIOYATHIC M KPYTrOBBIC AMATPAMMBI, TAOJIHIBI TAHHBIX,
cpeaHee apu(pMETUYECKOE,

®  U3BJIEKaTh, HHGOPMAIIHMIO, TPEICTABIICHHYIO B Ta0IUIIAX, HA TarpaMmax;

®  COCTaBIIATH TaOJUIIbI, CTPOUTH AUArPaAMMBbl HA OCHOBE JaHHBIX.

B noBcenHeBHOI KU3HM U NPU U3Y4YEeHUH JAPYTUX NPeIMETOB:

®  U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(OPMAINIO, TIPEICTABICHHYIO
B TaONMUIIaX U HA AUArpaMMax, OTPAKAIOII[YI0 CBOWCTBA U XapaKTEPUCTUKH PEAIbHBIX MPOIIECCOB
U SIBJICHUU.

TekcToBbBIE 3a71a4H

e PemaTh OpoCThIE U CIOXKHBIEC 3a/1a4M Pa3HbIX TUIIOB, a TAKXKE 3a/1a4d MOBBIIICHHOU
TPYIHOCTH;

®  JCIOJIb30BaTh pa3HbIEe KpPaTKHUE 3alMCH KaK MOJEIHM TEKCTOB CJIOXKHBIX 3a7ad s
MOCTPOEHUS MOMCKOBOW CXEMBI U PEIICHUS 33]1a4;

® 3HATh U MPUMEHATH 00a crroco0a MOMCKa penieHus 3a1a4 (0T TPeOOBAHUS K YCIOBHIO

U OT yCJIOBHSI K TP€OOBAHHUIO);



®  MOJEIUPOBATh PACCYXACHUS MPU MOUCKE PEIICHHUS 33124 C TOMOILBIO Tpad-CXEMBI;

e  BBIJCIATH ATAlbl PELICHUS 33/1a4U U COACpKAHUE KaKOro dTana;

®  UHTEPHPETUPOBAaTh BBIYMCIUTENIBHBIE pE3yibTaTbl B  3a7auye, HCCIEI0BaTh
IIOJIyUEHHOE PEILIEHUE 3aauu;

®  AHATU3UPOBATH BCEBO3MOXKHBIEC CUTYallMH B3aUMHOTO PACIOJIOKEHUS IBYX OOBEKTOB
U U3MEHEHHE MX XapaKTEePUCTHK IPH COBMECTHOM JBM)KEHUU (CKOPOCThb, BPEMs, PacCTOSIHUE)
IPU pEIIeHUM 3ajad Ha JIBUXKEHUE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOMOJIOXKHBIX
HaIPaBJICHUSX;

®  HCCIENOBaTh BCEBO3MOJKHBIE CUTYallUH IIPH PEIICHUU 3a1ad HAa JBUKCHHE IO PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMbI OTCUETA;

e  pewiath pa3sHOOOpPA3HbIC 33Ja4u «HA YACTH»,

e pewaTth 1 00OCHOBBIBATH CBOE PELICHUE 33]a4 (BBIICIATh MATEMaTHUECKYIO OCHOBY)
Ha HaXO0>KJIEHUE YaCTH YMCIIa U YHUCIIa 110 €r0 YaCTU Ha OCHOBE KOHKPETHOI'O CMbICIIa ApoOu;

® 0CO3HaBaTh U OOBACHATh MICHTUYHOCTb 33Jau Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPH
BEIMYMHBI (Ha paOoTy, Ha MOKYIKH, Ha JBUXKECHHE); BBIACIATH 3TU BEIMYMHBI U OTHOLICHUS
MEXJy HHUMH, NPUMEHATh UX IpPHU PELIEHUH 3a/ad, KOHCTPYHMpPOBaThb COOCTBEHHBIE 3aJaud
YKa3aHHBIX TUIIOB.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEIMETOB:

e BBICIATH INPU PEUICHMM 3aJa4 XapaKTEPUCTUKH paccMaTpuBacMoOl B 3ajaye
CUTyalluH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX A0CTPAarMpOBAIUCH), KOHCTPYHPOBATH
HOBBIE CHUTyalldd C YYE€TOM 3THUX XapaKTEepPUCTUK, B YAaCTHOCTH, IMPH pEUIeHUM 33aJad Ha
KOHIEHTPAILlUH, YIUTHIBATh INIOTHOCTh BEIIECTBA;

e pemiath U KOHCTPYHUPOBATh 33Jjaul Ha OCHOBE PAaCCMOTPEHUS PeasIbHbIX CUTYallUid, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYMCIUTEIbHBINA PE3YyiIbTaT;

e  pemiath 33Ja4M Ha JABM)KEHUE IO PEKe, pacCMaTpuBasi pa3Hble CUCTEMBI OTCUETA.

Anzebpa, 7-9 Knacc 6bInyCKHUK HAYYUMbCA:
DJIeMEeHTBI TEOPHH MHOKECTB 1 MATEMATHYECKOH JIOTUKH

e OnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHUSMHU: MHOKECTBO, 3JIEMEHT MHOXECTBA,
MIOJAMHOK€ECTBO, IIPUHAJIEKHOCTD;

®  33]aBaTh MHOXKECTBA IIEPEUYMCIICHUEM HX JIEMEHTOB;

® HaXOAWTH MepeceyeHne, 00beJMHEHHE, TOJIMHOKECTBO B MPOCTEUIIIUX CUTYALIUX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMHU: OIpe/eeHHe, aKcuoma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS NOATBEPKIACHUS CBOMX BBICKA3bIBAHMIA.

B noBcetHeBHOM KU3HM M TIPH U3YYECHHH APYTUX NPEIMETOB:



®  ICIIOJIB30BaTh TpaduuecKoe MPEICTABICHHE MHOXECTB JIs ONMUCAHHS PEaTbHBIX
MIPOLIECCOB U SIBJICHUH, IPU pPEUICHUH 3a/1a4 IPYTUX y4eOHBIX MPEAMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATUSMHU: HATYpaJbHOE YMCIIO, IIEJI0e YHCIIO,
OOBIKHOBEHHast JpoOb, JAecsATHYHAs ApoOb, CMEIIaHHas JpoOb, palMOHAIBLHOE YHCIIO,
apru(MEeTHUECKUI KBaIPaTHBIM KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U IIPABUJIA ACWCTBUM IIPU BBIIIOJHEHUHN BBIYMCIICHUN;

®  HCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUN BBIYUCICHUN
Y PELICHUY HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIEHHUE PALIMOHATIBHBIX YACENI B COOTBETCTBUU C IPAaBUJIAMU;

®  OLICHMBATh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO LEIOro YnCa;

®  pacrno3HaBaTh PAllMOHAJIbHBIEC U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBceqHeBHOM KU3HM U NPU U3YYEeHHUH JAPYTUX NPeIMeTOB:

®  OLICHMBATh PE3YJIbTATHI BBIUMCICHUN MIPU PEIICHUH MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHUE YHCEN B PEAIbHBIX CUTYALUSX;

®  COCTaBJISITh YHMCIIOBBIE BBIPAXKEHHS MPHU PEIICHUM MPAKTUYECKUX 3a7a4 U 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxkaecTBeHHbIE TPe0OPA30BAHUSA

e BrinonHATh HECHOXKHBIE MpeoOpa3oBaHUsS AJI BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDOKEHMM, COAEp)KAIMX CTENEHM C HaTypalbHBIM IOKa3aTejleM, CTENeHU C IENIbIM
OTPHLIATEIIBHBIM IIOKa3aTelIeM;

®  BBINOJHATH HECJIOXKHBIE MPeoOpa3oBaHUs LEIBIX BBIPAKECHU: PaCKphIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;

®  HCIOJIb30BaTh (DOPMYNBI COKpAIIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAAPATOB) JIJIsl YIPOIIICHUS BEIYMCICHUM 3HAUCHHU I BBIPAXKEHUH;

®  BBHIMOJHATH HECJOXKHBIE TMPeoOpa3oBaHUsl APOOHO-TMHEWHBIX BBIPAKCHUN U
BBIPOKEHHUM C KBaJIPATHBIMU KOPHSIMH.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

e [IOHMMAaTh CMBICII 3aIMCH YHCIIa B CTAHAAPTHOM BHJIE;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHEM «CTaHAAPTHAS 3aIHCh YUCIIA».

YpaBHeHUsS M HEPABEHCTBA



e OnepupoBarb Ha 0a30BOM YpPOBHE MOHSATHSMH: PaBEHCTBO, YMCIIOBOE PABEHCTBO,
ypaBHEHHE, KOPEHb YpPaBHEHHUs, PEICHHE YPABHEHHUs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pellIeHNEe HEPABEHCTBA;

®  IIPOBEPATH CINPABEIMBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peulaTh JIMHEHHbIC HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOAAILIMECH K
JIMHEUHBIM;

®  peulaTh CUCTEMbl HECIIOKHBIX JIMHEWHBIX YpaBHEHUI, HEPAaBEHCTB;

®  IIPOBEPSATH, SABIACTCS JIM JAHHOE YKMCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);

e  pemiath KBaJpaTHBIC YpaBHEHUS 1O (GOpMYIie KOpHEH KBapaTHOTO YpaBHEHHS,

e  1300paXkaTh PEUICHUS HEPABEHCTB U UX CUCTEM HA YHCJIOBOM IPSIMOM.

B noBcegHeBHOI :KM3HHM M IPU U3YYEHHH JPYIHX NPEAMETOB:

®  COCTaBJIATh U PELIATh JIMHEWHbIE YPABHEHMSI NPU PELICHUM 3a7a4, BO3HUKAIOLIUX B
Jpyrux y4yeOHBIX MpeaMeTax.

DOyHKIUHA

e Haxonuth 3HaueHue QYHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HaxoJuTh 3HAUYEHHE ApPryMEHTa IO 33JaHHOMY 3HAYEHHIO (YHKIIMH B HECIOKHBIX
CUTYalUsX;

® ompeneNnaTh IOJIOKEHHE TOYKH IO €€ KOOpAMHATaM, KOOpPAMHATBl TOUKU IO ee
HOJIOKEHUIO Ha KOOPJMHATHON TIOCKOCTH;

e 10 rpaduKy HaxXoAuUTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYCHUH, HYIH
(GyHKLIMU, TPOMEXYTKHM 3HAKOIOCTOSHCTBA, TMPOMEXYTKM BO3pacTaHUs M  yObIBaHUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNs QYHKIUU;

®  CTpPOUTH IpadUK JUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMU (JIMHEHHO,
KBaJIpaTUYHOM, 00paTHON MPOMOPLHUOHAIIBHOCTH);

e ompenenaTh NPUOIMKEHHbIE 3HAYEHUs KOOPAUHAT TOYKHM IepeceyeHHs IpauKoB
byHKIIHI;

e omepupoBaTh Ha  0a30BOM  YpOBHE  MOHATHSAMM:  IOCIEIOBATEIbHOCTD,
apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus;

e pemarh 3aJayd HAa TMPOTPECCHM, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEIMOCPEICTBEHHBIM IOJICYETOM 0€3 TPUMEHEHUS (POPMYIL.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:



®  UCMOJB30BaTh 'paMKU PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH JIJIsl ONIpEaesICHUs UX
CBOMCTB (HauOoJIbIIME M HAUMEHbIIME 3HAYEHUs, MPOMEKYTKM BO3pacTaHHUsA M YyObIBaHU,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATEIbHBIX 3HAUYCHUH U T.11.);

®  UCNOJIb30BaTh CBOMCTBA JMHEWHOW (PYHKIUM U ee rpauK IpU peIleHUH 3aaad U3
JpYruX y4eOHBIX PEAMETOB.
CraTucTHKA U TeOpHUs BepOSATHOCTEH

e lmerp mpencTaBieHHE O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CJIy4aifHOTO COOBITHSI, KOMOMHATOPHBIX 3ajadax;

e pematb MPOCTEHWIIME  KOMOMHATOpPHBIE — 33Ja4d  METOJOM  MIpPSIMOTO |
OpraHU30BaHHOTIO 1epedopa;

®  TPEICTaBIATH JaHHbIC B BUE TAaOJHII, AUAarpaMm, rpaduKoB;

e  yuTaTh HH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TAOJIUIIbI, IUATPAMMBI, TpaduKa;

®  OIpeneNniaTh OCHOBHbIE CTATUCTUYECKUE XapPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOATHOCTb COOBITHS B IPOCTEHIINX CIyYasiX;

®  UMETb IIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBICHUSIX.
B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYIHX NPEAMETOB:

®  OLIEHUBAaTh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM I1epedopa;

® UMeThb NPEJCTABICHHE O POJM HNPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSATHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIC CTATUCTHYECKUE XAPAKTEPUCTUKH, MOJIyUYECHHbIE B MpoLecce
peleHNs MPUKIIAAHOM 3a/1au, U3yUEeHUs PEATbHOTO SBICHMUS;

®  OLIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SIBICHUM B HECIIOKHBIX CUTYaIUIX.
TexcroBbI€ 321241

e Pemath HECIOXKHbBIE CIOKETHBIE 3aJaud pPa3HbIX THIIOB Ha Bce apu(pMETHUYECKHE
JIeHCTBHS,

® CTpOUTh MOJETb YCIOBHMS 3ajaud (B BHJAE TaOJMIBL, CXEMbl, PHUCYHKA WIH
yYpaBHEHHsI), B KOTOPOW JaHBI 3HAUYEHHS JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEIIMYHH, C IEJIHIO
TIOWCKA PEIICHHUS 3a1a4H;

®  OCYIIECTBIISITH CIIOCOO IMOMCKA PEHICHHS 33/1a49H, B KOTOPOM PacCyKICHHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHHIO HITH OT TPEOOBAHMUS K YCIIOBHIO;

®  COCTaBIIAITH IUIAH PEIICHUS 3a/1a9H;

®  BBIJICIATH ITAIBI PEUICHUS 3aa4H;

®  UHTEPHPETHPOBATH BBIUMCIUTENIbHBIE pe3ylbTaThl B  3ajJaye, HCCIENI0BaTh

MOJIYYCHHOC PCIICHUEC 3a1a4u,



e  3HATh pa3NM4Ke CKOpOoCTel 00BEKTa B CTOSUEH BOJIC, POTUB TEUCHUS U 110 TEUCHUIO
pEKH;

e  pemiarh 3aJa4¥ Ha HAXOXKICHUE YaCTH YKCIIa U YHCIIA TIO €r0 YaCTH;

e pemiath 3amadd  Pa3HBIX THUIOB (HA paboTy, HA TOKYNKH, Ha JIBUKCHHE),
CBSI3BIBAIOIINX TPU BEIMYHMHBI, BBIICISATh 3TH BEIMYMHBI U OTHOIICHHUS MEXTy HUMH,

®  HAaxOJUTh MPOIEHT OT YMCJA, YUCIIO MO MPOIEHTY OT HEro, HaXOAWTh MPOIICHTHOE
CHIDKEHHE WIJIM TIPOIICHTHOE TIOBBIIICHUE BETMYMHBI;

®  pemiath HECIOXKHBIC JIOTHYECKUE 33/1a9l METOJIOM PACCYKICHUH.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  BBIBUTATh TUIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3aj1a4e
BEJIMYUH (JIe7IaTh IPUKUIIKY ).

I'eomempus, 7-9 Knacc 6bInycKHUK HAYUUMbCA:
I'eomeTpuueckne purypsi

e  OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH '€OMETPUUECKUX (UTYD;

e u3BIeKaTb WHGPOpPMALMIO O TEOMETPUYECKUX (Urypax, IpeICTaBICHHYIO Ha
yeprexax B SBHOM BUJE;

® [pUMEHATHh JJIA pelleHus 3ajJjad TIeoMeTpudeckue (akThl, €CIU YCIOBUS HX
NpUMEHEHHUS 3aaHbl B IBHOH (hopme;

e pemarh 33Jaud HAa HAaXOXKJIEHUE TIEOMETPUYECKHX BEJIMYMH IO oOpasuam Wi
aJIropuTMam.
B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA T€OMETpUYECKUX (UTYp UId pPELICHUs TUIIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX [TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.
OTHoIeHNs

e OnepupoBaTb Ha 0a30BOM YpOBHE MOHSATHSAMM: PABEHCTBO (UTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajuIeIbHOCTh NPSAMBIX, MEPHEHAUKYIIPHOCTh MPSMBIX, YIJIbI
MEXy NPSMBIMH, IEPHEHANKYIISIP, HAKIOHHAs, IPOESKIHSI.
B noBceHeBHOM KU3HM M IPH M3YYEHHUH IPYTUX NPeIMeTOB:

®  CIOJIB30BATh OTHOIIEHUS JUIsl PELICHUS MPOCTEHIIMX 3a/ady, BO3HUKAIOUIUX B
peanbHON KU3HU.
HN3mepenus u BbIYUCICHUS

e BbInonHATE W3MEpEHWE MIUH, PACCTOSHUN, BEIMYMH YIJIOB, C IIOMOIIBIO
MHCTPYMEHTOB Il U3MEPEHUH JJIUH U YIJIOB;

e npuMeHATh (OpMYJBl NMEPUMETPa, IUIOUAId U 00beMa, IJIOUIaJu TMOBEPXHOCTH

OTACJIbHBIX MHOT'OT'PAHHUKOB ITPU BBIYUCIICHUAX, KOTAAa BCC NAHHBIC UMCIOTCS B YCIIOBUU;



e npuMeHATH TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIAAEH B MPOCTEUIIINX CIydasiX.
B noBcenHeBHOM KU3HM U IPH U3YyYEeHUU APYTUX NPeIMETOB:

®  BBIUHCIATH PACCTOSIHMS HAa MECTHOCTH B CTAaHJIAPTHBIX CUTYyalMsX, IJIOMAIUd B
NPOCTEUIINX CIyYasx, IPUMEHATh (OPMYIIbI B TPOCTEHUIIINX CUTYaLUAX B TOBCEHEBHOM KU3HU.
I'eomeTprueckue nocTpoeHnst

e M300paxkaTh TUIOBBIE IIOCKHE (UTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKU U C
IIOMOII[bI0 UHCTPYMEHTOB.
B noBceqHeBHOM KU3HM U NPU U3YYEHUM APYTUX NPeIMETOB:

o BBITIOJIHATH HpOCTGI;'IHlPIe MMOCTPOCHUA Ha MCECTHOCTH, HGO6XOI[I/IMBIG B peanLHoﬁ
JKU3HHU.
I'eomeTpuyeckue npeodpa3oBaHus

e Ctpouth Gurypy, CHMMETPUUYHYIO TaHHOU (PUType OTHOCUTENHLHO OCH M TOUKH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  pacro3HaBaTh JBKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

®  pacrno3HaBaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MHpE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e OrmepupoBath Ha 0a30BOM ypOBHE TMOHSATUSMU BEKTOpP, CyMMa BEKTOpPOB,
IMMPOU3BCACHUC BCKTOPA HA YHNCJIO, KOOPAWHATHI HA IIJIOCKOCTH,

e onpeneniaTh NPUOMMKEHHO KOOpAWMHATBI TOYKM 1O €€ H300paKeHUI0 Ha
KOOPAWHATHOW INIOCKOCTH.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  JCIOJIb30BaTh BEKTOPHI JJISI PEIICHUS MPOCTEHIITNX 3a]1a4 Ha OMpeeTIeHUE CKOPOCTH
OTHOCUTCIIBHOT'O IBUXXCHUS.

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYHTHCHA B 7-9 Kiaccax

DJieMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

e OmnepupoBaTb TOHATHSMHU: OIpEAEIICHHE, TEOpeMa, aKCHOMa, MHOXECTBO,
XapaKTePUCTUKU MHOXKECTBA, DJJIEMEHT MHOXXECTBA, IIyCTOe, KOHEYHOE M OECKOHEYHOE
MHOXECTBO, IOJMHOXKCCTBO, IPUHAAJIC)KHOCTD, BKIIFTOYCHHUEC, pABCHCTBO MHOKCCTB,

e  W300pakaTh MHOXECTBA M OTHOIIIEHNE MHOYKECTB C TIOMOIILI0 KPYToB Diiepa;

®  OmNpeneNsITh MPUHAICKHOCT SJIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECEUCHUTIO
MHOECTB,;

L4 3a1aBaTb MHOKECTBO C ITOMOIIBIO MEPCUNCIICHUS 3JIEMCHTOB, CJIOBECHOT'O OIMMCAHUSA,



®  ONEpUPOBaATh MOHATUSMU: BBICKa3bIBAaHWE, UCTUHHOCTh U JIO)KHOCTb BBICKA3bIBAHUS,
OTPUIIAHUE BBICKA3bIBAaHWW, OMEpaIlMd HaJ BbICKA3bIBAHUSIMHU: U, WIH, HE, YCIOBHbBIC
BBICKA3bIBaHUs (MMIUIUKALINHN);

®  CTPOMUTH BBICKA3bIBAHUSI, OTPULIAHUS BbICKA3bIBAHUM.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  CTPOUTH LIEMOYKH YMO3AKIIOUCHHI HA OCHOBE HMCIOJIb30BAHMS TTPABUII JIOTUKH;

®  JCIOJIb30BaTh MHOXXECTBa, OIEpalldd C MHOXECTBaMH, UX rpaduyeckoe
MIPEICTABJICHHE JIJIsl OMTMCAHUS PEAIbHBIX MPOIECCOB U SIBJICHUH.
Yucaa

e OnepupoBarh TMOHATUSIMH: MHOKECTBO HATYypPaJIbHBIX YHCEJ, MHOXECTBO IEJIbIX
YKUCeJI, MHOXECTBO PAIMOHAJIBHBIX YHCEN, HPpPALUOHAIBHOE YHCIO, KBAJPATHBIA KOPEHb,
MHOXECTBO JIEMCTBUTENIBHBIX UYHCEJ, T€OMETpPHUYECKass MHTEPHpPETALMs HATypalbHbIX, LIEJIbIX,
palMOHAIbHBIX, NEUCTBUTEIbHBIX YUCEN;

® [OHUMATh U OOBACHATH CMBICI IMO3ULIMOHHOMN 3aMTUCH HATYPaJIbHOTO YHUCIIA;

®  BBINOJHATH BBIYUCIICHUS, B TOM YHUCJIE C UCIOJIB30BAHUEM MPUEMOB PAllMOHATBHBIX
BBIYMCIICHHI;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YHCEIl C 3aJJaHHON TOYHOCTBIO;

®  CpaBHUBATH pallMOHAIbHBIC U UPPALMOHATILHBIC YNCIA;

®  IPEICTaBIATH PAMOHAIBHOE YUCIIO B BUJE IECATUYHOMN ApOOH

®  YIOPSAOYMBATH UMCIIA, 3aIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOMN JIpo0H;

e nHaxoauth HOJ/] m HOK uucen u ucnonp30BaTh UX NP PELICHUN 3a4au.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® MPUMEHSTh MpaBWJIa MPUOIIKEHHBIX BBIYUCICHHH TpPU PEIICHUH MPAKTHUYECKUX
3a/1a4 ¥ PEIICHUH 3a7a4 JPYruX YICOHBIX TIPEIMETOB;

®  BBINOJHATH CPABHEHUE pPE3YJbTATOB BBIYMCICHHUI MPU PEHICHUH MPaKTUYECKHX
3a/1a4, B TOM YHCIIe TPUOJIMIKEHHBIX BIYUCICHUM;

®  COCTaBIIATH W OLICHWBATh YMCJIOBBIC BHIPAKECHUSI MIPU PEUICHUHU MPAKTUYECKUX 3a/1a4
Y 3aJ1a4 U3 JPYruX Y4eOHBIX MPEIMETOB;

® 3aMMCHIBaTh H  OKPYIVIATh YHCIOBBIE 3HAYEHUS  PEATbHBIX BEIWYHUH C
WCITOJTIh30BAHUEM Pa3HBIX CHCTEM H3MEPEHUSI.
ToxnecTBeHHBbIC IPeo00pa3oBaHus

e  OmnepupoBaTh MOHATUSMHU CTENIEHU C HATYpaJbHBIM IMOKA3aTEJIEM, CTETICHH C IICJIBIM

OTpULATCIIbHBIM ITOKA3aTCIICM;



®  BBINOJHATH NPEOOpPA3OBaHUsI IIENBIX BBIPAXKCHUI: NEHCTBUS C OJHOWICHAMH
(cioxeHHe, BBIUMTAHHWE, YMHOXKEHHUE), NEHCTBHS C MHOTOWICHAMH (CIOXCHHE, BBIYUTAHHE,
YMHOXEHHUE);

®  BBHINOJHATH pA3JI0KCHUE MHOTOWICHOB HA MHOXHTEIM OJHHM U3 CIIOCOOOB:
BBIHECEHHUE 33 CKOOKY, TPYNIHPOBKA, UCTIOJIh30BAaHUE (POPMYIT COKPAIIICHHOTO YMHOXKCHHS,

®  BBIJICIATH KBAJAPAT CYMMBI H Pa3HOCTH OJTHOUYICHOB;

®  pAacKJIaJbIBaTh HA MHOKUTEIU KBAJIPATHBI TPEXWICH;

®  BBINOJHATH TNPEOOPA30BaHMS BBIPAKEHUH, CONEPIKAIMUX CTEMEHU C IEJIbIMU
OTPHIIATEIbHBIMUA TI0KA3aTeNISIMUA, TEePEXOJUTh OT 3allUCH B BHIE CTEICHU C IEJIBIM
OTpULATCIIbHBIM ITOKA3aTCJIEM K 3aIllMCH B BUAC Z[pO6I/I;

®  BBHINOJHATH MPEOOpa3oBaHUs APOOHO-PANMOHAIBHBIX BBIPAKEHHIA: COKpAICHUE
Ipo0eid, MpUBeICHNE ANreOpanvdeckux qpooeii K 00IIeMy 3HaAMEHATEII0, CIIOKCHHE, YMHOKCHHE,
JIeJICHNE aJreOpanveckux qpooeid, BO3BeIeHUE alreOpandeckoit 1poOu B HATYPATbHYIO U IICITYIO
OTPHIIATEIIHYIO CTEIICHb;

e  BBINOJHATH IPE0OPA30BaHUS BBIPAKEHUM, COIEPIKALINX KBaAPAaTHbIE KOPHU;

o BBIACIIATh KBaApaT CyYMMbI WKW PAa3HOCTU ABYYJICHA B BBIPAXKCHHUAX, COACPIKAIINX
KBaJ[paTHbIC KOPHH,

®  BBINIOJHATH IPEOOPA30BAHUS BBIPAKCHHIM, COISPIKAITIX MOIYJIb.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

L BBITIOJIHATH npeo6pasoBaHm[ n HeﬁCTBHﬂ C yucJjiaMiy, 3allTMCaHHbIMH B CTaAHAAPTHOM
BUJIE;

e  BBLINOJHATH MPEeoOpa3oBaHUs aNreOpanyecKuxX BBIPAKEHUN MpPH pEHIeHUM 3aaady
JIPYTUX y4eOHBIX MPEIMETOB.
YpaBHeHUsI 1 HEPABEHCTBA

e  OmnepupoBaTh MOHATUSIMHU: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHHUSI, pPEUICHHUE
HEPAaBEHCTBA, PAaBHOCHWJIbHBIE ypaBHEHHS, O0JacTb ONpEJENIeHUs YpaBHEHHs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI UJIN HEPABEHCTB);

o peuarb JINHENHbIE YpaBHCHHA W YPAaBHCHUA, CBOJUMBIC K JIMHENHEBIM C IIOMOIIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMii;

o pe€uiaTe KBAaAPATHBIC YpPaBHCHHA U YPAaBHCHUA, CBOJHMMBIC K KBaJApaTHBIM C
MOMOIIBIO TOXKAECTBEHHBIX MTPE0Opa30BAHUI;

e  pemath APOOHO-JIIMHENHBIE YPAaBHEHUS;

e pemare NpPOCTEMIIME  HpPpPAlMOHAIBHBIE  ypaBHEHUS  BHJIA f(x) =a,

\/f(x):\/g(x);




e  pelaTh YpaBHEHHs BUIA X = a:

®  peulath ypaBHEHUs CIIOCOOOM Pa3IOKEHHsI HA MHOXKUTENIN U 3aMEHbI IEPEMEHHOM;

®  UCNOJIB30BaTh METOJ HMHTEPBAJIOB JUISl PELICHUS LENbIX U IPOOHO-paliMOHAIBHBIX
HEPaBEHCTB;

e  pelaTh JIMHEWHBIC YPABHEHHS U HEPABEHCTBA C IIapaMETPAMHU;

®  peIaTh HECJIOKHbBIE KBaPATHBIC YPABHEHHUS C IapaMETPOM;

®  pelaTh HECJIOKHbBIC CUCTEMBI JINHEWHBIX YPAaBHEHUH C ITapaMeTpaMu;

®  pelIaTh HECJIOKHbBIC YPABHEHUS B LIEJIBIX YHUCIIAX.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

® COCTaBJIATb U pEIIaTh JUHEMHBIE M KBAJIpaTHbIE YpPaBHEHUs, YPAaBHEHHS, K HUM
CBOJAILMECS, CHCTEMbl JIMHEWHBIX YpPaBHEHUMH, HEPAaBEHCTB IIPU PELICHUM 3a7ad APYTrux
y4eOHBIX IPEMETOB;

®  BBHINOJHATH OLEHKY IPaBJONON00Us pe3yJbTaTOB, MOIYy4aeMbIX IPH pEIIECHUH
JUHEHNHBIX W KBAJpPATHBIX YPAaBHEHUN M CHUCTEM JIMHEHWHBIX YPAaBHEHUU W HEPABEHCTB IIpU
pEIIeHNH 3a/1a9 APYTUX YIEOHBIX MPEIMETOB;

e BbIOMpPaTh COOTBETCTBYIOIIME YPABHEHMs, HEPABEHCTBA WJIM MX CHCTEMBI IS
COCTABJICHUS] MATEMAaTUYECKON MOJIEIIN 3aIaHHON PEAIBHON CUTYallMU WIH IIPUKIIAIHOM 3a1a4H;

®  yMETbh MHTEPIPETUPOBATH NOJYUYEHHBIN MPU PEIICHUN YPaBHEHUS, HEPABEHCTBA WU
CHUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peaJbHOM CUTYalluH WY IIPUKIIAAHON 3a/1a4N.
DOyHKIUHA

e OmnepupoBaTh MNOHATHAMH: (YHKIUMOHAJIBHAS 3aBUCUMOCTh, (QYHKIUSA, TIpaduk
byHKIMH, cnocoObl 3aaHusl (PYHKIIMH, apTyMEHT M 3HadeHHe (PYHKUUHU, 001acTh ONpeIeeHHs
U MHOXECTBO 3HAYEHMH (QYHKUUH, HYIH (QYHKUUH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb (PYHKIIMH, YETHOCTH/HEYETHOCTh (DYHKLINU;

®  CTpPOUTH rpaduKu JIMHENHOM, KBaJpaTUYHON byHKUIUH, obOpaTHOH

k
MPOMOPLUUOHATEHOCTH, (YHKITUH BUAA: Y = a + b’ y=x,y=¥x, y=|x;
X+

e Ha MpuMepe KBaJApaTUYHON (YHKIUHU, HCIOIB30BaTh MpeoOpazoBaHusi rpaduka
¢ynkun y=f(X) s nocrpoenus rpaduxos GyHKuni y — af (kx+b)+c;

®  COCTaBIIATh YPAaBHEHUS MPSMOU MO 33aJaHHBIM YCIOBHUSM: MPOXOJAIICH uepe3 JBe
TOYKH C 3aJaHHBIMH KOOPJWHATAMH, IMPOXOJANIEH depe3 JMaHHYH TOYKY W TapajuieTbHON
JTAHHOM NPSIMOW;

®  ucclenoBaTh (PYHKIHIO 110 €€ TpaQuKy;



® HAXOAUTh MHOXECTBO 3HAYCHHUH, HYIHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJIpaTUIHOH (DYHKITHH;

®  ONEpPHPOBATH TOHATHSAMH: IOCIEIOBATEIBHOCTh, apu(METHUECKasi IMPOTPECcCHs,
reOMETPUYIECKasi IIPOTPECCHs;

e  pemiath 3a7a4d Ha apU(YMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHIO.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

*  WUIIOCTPUPOBATH C TIOMOIIBIO rpaduka peabHyI0 3aBUCHMOCTbD HIIM MPOIIECC 10 UX
XapaKTEPUCTHKAM;

®  WCIOJIB30BaTh CBOMCTBA W TpaduK KBAJAPATUYHON (DYHKIMH MPH PEUICHUU 33134 U3
JpYruX y4eOHBIX TPEAMETOB.
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e Pemats mpocThie U CIOXKHBIE 33/]a4d Pa3HBIX THIIOB, & TAKXKE 3a/a4H MOBBIIICHHON
TPYAHOCTH;

®  WCNOJNB30BaTh Pa3HbIe KPaTKHE 3alMCH KaK MOJIENIM TEKCTOB CIIOKHBIX 3a/1ad JUIS
MIOCTPOCHHS TIOMCKOBOM CXEMBI U PEIICHUS 3a/1a4;

®  pa3nMYaTh MOJENb TEKCTa M MOJENb PEIICHUs 3a7adl, KOHCTPYHPOBATh K OIHOM
MOJICIIN PEIICHUST HECTIOXKHOM 3a/1a4u pa3Hble MOJICIH TEKCTA 3a1a4u;

®  3HATh M MIPUMEHATH 00a crioco0a MOUCKa pelIeHus 3a1a4 (0T TpeOOBaHUS K YCIOBHUIO
U OT yCJIOBHS K TPeOOBaHHUIO);

®  MOJEIMPOBATh PACCYKICHHS IIPHU MOWCKE PEHICHHUS 33124 C IOMOIIBIO Tpad-CXEMBI;

®  BBIJICNATH ITAIBI PEUICHUS 337a4 U COJIEPKAHNE KaXKIOTO ITAra;

e yMeThb BBIOMpATh ONTHUMAJBHBIA METOJ pEIICHHWS 3aJa4d W OCO3HABaTh BHIOOD
METO/a, paccMaTpUBaTh pA3UYHbIE METOJbI, HAXOIWTh pa3Hble pEUICHHUs 3aJadyd, eCld
BO3MOYHO;

®  AHATM3WPOBATH 3aTPYAHEHUS TPU PEIICHUH 3a/1a4;

®  BBINOJHATH PA3UYHBIC MPEOOpPa30BaHUS MPEUIOKEHHOW 3a/1aud, KOHCTPYHPOBAThH
HOBBIE 33J1a41 U3 JaHHOMW, B TOM YHCJIie 0OpaTHEIE;

®  UHTEPHPETHPOBATH BBIUMCIUTEIBLHBIE PE3YIbTAaThl B  3ajJade, HMCCIEAOBAThH
MOJIy4eHHOE pelIeHNe 3a/auy;

®  AHATM3WPOBATh BCEBO3MOXKHBIE CHTYaIlMH B3aUMHOTO PACIIOJIOKECHHUS ABYX OOBEKTOB
U M3MEHEHHE MX XapaKTEePUCTHK MPH COBMECTHOM JBM)KEHUU (CKOPOCThb, BPEMs, pPacCTOSIHUE)
IpU pelleHUM 3ajjay Ha JIBUKEHHE IBYX OOBEKTOB Kak B OJHOM, TaK W B IMPOTHBOMOJIOMXKHBIX

HaITpaBJICHUAX



o HCCJIICA0BAaTh BCCBO3MOXKHBIC CUTYyallUU IMPU PCHICHUU 3a/la4 Ha ABUXKCHUC IO PCKC,
paccMaTpUBaTh pa3HbIe CHCTEMBI OTCYETA;

e pemiath pPa3HOOOPA3HBIC 33]]aUl «HA YACTHY,

e pemath U 00OCHOBBIBATH CBOE PELICHHE 33/1a4 (BBIACIATH MAaTEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJICHUE YaCTH YMCIIa ¥ YUCIIA I10 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;

o 0OCO3HaBaTh U 06'LSICH$ITB HUACHTUYHOCTL 3aJda4 pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPU
BEJIMYMHBI (Ha pa0OTy, HA TOKYIKH, Ha JBIKCHHE), BBIACIATH 3T BEJIWYMHBI M OTHOIICHUS
MEXJy HUMH, NPUMEHATh WX IpPU pEIICHWU 3a/ad, KOHCTPYHpOBaTb COOCTBEHHBIC 3aJ]a4
YKa3aHHBIX TUIIOB;

o BJIaACTb OCHOBHBIMU METOJaMU PCHICHUA 3a/la4 Ha CMECH, CIIJIaBbl, KOHIICHTPAIIUH

e pemiath 3aJaYd Ha MPOLEHTHI, B TOM YHUCIE, CJIOXHBIC MPOLEHTHI C 000CHOBaHUEM,
HCIIOJIB3YsI pa3HBIE CIIOCOOBI;

e  pemiatk JOTHYECKUE 3374l PA3HBIMH CIIOCOOAMH, B TOM YHUCIIE, C JIBYMS OJIOKAMH H
C TpeMA 6JIOKaMI/I JaHHBIX C TIOMOIIBIO Ta6JH/III;

e pemiath 3a7a4d M0 KOMOWHATOPHUKE M TEOPUM BEPOATHOCTEH HA OCHOBE
HCIIOJIB30BAHHUA U3YYCHHBIX MCTOOOB U 000CHOBBIBATH PCIICHUC,

®  pemIaTh HECJIOKHBIC 337a91 110 MATEMAaTHIECKON CTAaTHCTHKE;

® OBJQJICTh OCHOBHBIMH METOJAMHU PCIICHHS CHOKETHBIX 3a7ad: apu(MeTHUCCKUi,
anreOpanvyeckuii, mepedop BapuaHTOB, TEOMETPUIECKUHN, TpadUIeCKUil, IPUMEHSITh UX B HOBBIX
10 CPAaBHCHUIO C U3YYCHHBIMH CUTYyallUAX.

B noBceHeBHOM KU3HU M IPH U3YYEHHH JAPYTUX NMPEIMETOB:

e BBJCIATH TNPU PEIICHWH 337a4 XapaKTePUCTUKH paccMaTpuBacMol B 3ajaye
CUTyallud, OTJIMYHBIE OT peaibHBIX (T€, OT KOTOPBHIX abCTParupoBaINCh), KOHCTPYHPOBATH
HOBBIC CHUTyallUKM C YYC€TOM OTHUX XaApPAKTCPUCTUK, B YACTHOCTH, IpHU PCIICHHUMU 3aJad Ha
KOHICHTPAIUH, YIUTBIBATH IJIOTHOCTH BCIICCTBA,

e  pemath W KOHCTPYHPOBATH 3a7[a4i Ha OCHOBE PAaCCMOTPEHUS PEATbHBIX CHTYAIIHiA, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIUMCIUTEIbHBINA PE3YJIbTaT;

o peiaTth 3aJa4r Ha ABMIKCHUC I10 PCKE, pacCMaTpuBada pa3sHbIC CUCTEMbI OTCUCTA.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH

o OHepI/IPOBaTB HOHSITUAMH: CTOJIOYATHIE U KPYroBBIC JUarpaMMBbl, Ta6J'H/II_[BI JaHHBbIX,
cpenHee apudmeTnuecKkoe, MenraHa, HaubobIlllee U HaUMEHbIIee 3HAYCHUsI BRIOOPKH, pazMax
BBIOOPKH, TUCIIEPCUS U CTAHIAPTHOE OTKIIOHEHHE, ClTydaliHas N3MEHUYUBOCTb;

®  U3BJIEKaTh HUH(OPMAIIHIO, IPEACTABICHHYIO B TA0INIIAX, HA AUarpaMmax, rpagukax;

L COCTaBJIATH Ta6J'II/IIII)I, CTPOUTH JUArpaMMbl 1 rpa(bmm Ha OCHOBC JaHHBIX,



e OmepupoBaTh NOHATUAMH: (aKTOpHan 4YKciaa, MEPEeCTAHOBKM UM  COYETaHMS,
Tpeyroiabauk [lackans;

®  IIPUMEHSTH IPABUIIO IPOU3BEACHUS NP PEIIEHUM KOMOMHATOPHBIX 3aj1ay;

e onepupoBaTh NOHATHUSAMU: CIIyYalHBIM OMNBIT, CIy4alHbIA BBIOOp, HCIBITAHUE,
JJIEMEHTAapHOEe cllydailHoe coObITHE (MCXO0J), KIJIACCMYECKOE OIpe/IeIeHue BEPOSITHOCTU
CJIy4alfHOrO COOBITHSI, ONIEPALIUU HAJl CTyYalHBIMU COOBITUSAMU;

®  NpPEeACTaBIATh HH(POPMALIMIO C TIOMOLIBIO KPYToB Diliiepa;

e  pemarh 3aa4d Ha BBIYUCIICHUE BEPOSITHOCTH C ITOACYETOM KOJIMYECTBA BAPUAHTOB C
HOMOILbI0 KOMOMHATOPUKH.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NPeJIMETOB:

®  U3BJEKaTh, UHTEPIPETUPOBATH U IIPE0OPa30BbIBATh MH(POPMAIUIO, IPEICTABICHHYIO
B Ta0uuIax, Ha AMarpammax, rpadukax, OTpakaronlyl0 CBOMCTBA U XapaKTEPUCTUKU PEabHBIX
MPOLECCOB U SIBJICHUI;

®  ONpeleNsTh CTATUCTUYECKHE XaPAKTEPUCTUKH BHIOOPOK MO TabiuliaM, Juarpammam,
rpadukam, BHIIOIHITH CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PELICHUS 3aJ]auu;

®  OLECHUBATh BEPOSTHOCTbh PEAJIbHBIX COOBITUI U SIBICHUH.

I'eomerpuueckue purypsi

e  OnepupoBaTh NOHATUAMU F'€OMETPUUYECKUX PUTYD;

e U3BJIEKaTb, MHTEPOPETUPOBATH M  NpeoOpa3oBeIBaThb  MHPOPMALUIO O
reOMEeTpUUECKUX (PUTYpax, MPEeICTABICHHYIO Ha YePTEkKaxX;

® [IpUMEHSTh TeOMeTpuYeckue (axkThl JUIsl pelieHus 3anad, B TOM YHCIIE,
IIPEII0JIaratoIuX HECKOJIBKO I1aroB PEIICHHUS;

e  (opmynHrpoBaTh B MPOCTEHUIINX CAydasX CBOMCTBA U MPU3HAKU (DUTYD;

e  JIOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKICHMUS;

e BIAJCTh CTaHAAPTHOM Kiaccudukanuedl MIOCKUX GUryp (TPEyroJbHUKOB H
YETBIPEXYTOJIbHUKOB).

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® CIOJIb30BATh  CBOMCTBAa TIeOMETPUYECKMX GUIyp Uil  pelleHus  3aaay
IIPAKTUYECKOI0 XapakTepa U 3a/1a4 U3 CMEKHBIX AUCLUIIIMH.

OTHowIeHNs

e OmnepupoBaTb MOHATUSMH: paBEHCTBO (uUryp, paBHbIE (UTYpPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapajuIeIbHOCTh MPSAMBIX, NEPNEHIUKYISIPHOCTb IMPSMBIX, YIJIBI MEXIY
OpsIMBIMHU, TEPIEHANKYIAp, HAKIOHHAs, MpPOeKIus, mnojodue ¢uryp, mnoaodHsle GUrypsl,

M0/100HbBIE TPEYTOJIbHUKH;



e npumeHsATh Teopemy Daneca ¥ TeopeMy O NPOMOPLUOHAIBHBIX OTPE3KaX IMpHU
pEeIlIeHNH 3a/1a4;

®  XapaKTepu3OBaTh B3aUMHOE PACIOJIOKEHHE NPSIMOH M  OKPYKHOCTH, JABYX
OKPYHOCTEH.
B noBce1HeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  HCIIOJI30BAaTh OTHOLICHUS JUIsl pEIICHUS 3a/1a4, BOSHUKAIOIINX B PeajbHON KU3HU.
HN3mepeHus u BbIYMCICHUS

e OmnepupoBaTh MNPEACTABICHUSMU O AJUHE, IUIOMIATU, OObeMe KaK BETHYMHAMHU.
[Tpumenste Teopemy Iludaropa, Gopmynsl miomaau, odbeMa MPH PEHICHMH MHOTOIIATOBBIX
3aJa4, B KOTOPBIX HE BCE JaHHBIC MPEICTABJICHBI SBHO, @ TPEOYIOT BBHIYMCICHUH, ONEPUPOBAThH
0oJsee MUPOKUM KOIHMUECTBOM (HOPMYIT UTHHBI, IJIOUIAANA, 00beMa, BEIYUCIATh XapaKTEPUCTHKI
KoMOMHammii (uryp (OKPYKHOCTEd W MHOTOYTOJIBHHKOB) BBIYHCIATH PACCTOSHUS MEXKIY
burypamu, MpUMEHSATH TPUTOHOMETPUYECKHE (OPMYJBI JUIsl BBIYMCICHUN B 0O0JE€ CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIICHUS] HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIICHHOCTH;

®  TIPOBOJUTH IIPOCTHIC BHIUUCICHUS HA 0OBEMHBIX TEJIAX;

e  (GopMyIMpPOBATH 337241 HA BBIYUCIICHHUE JIJIMH, TUIOMIAZACH 1 00BEMOB U peIIaTh UX.

B noBceaqHeBHOM KH3HHU U IPpUA U3YYCHHUH APYIUX NPEAMETOB:

®  IIPOBOJUTH BBIYMCIICHUS HA MECTHOCTH;
e npuMeHATh (GOPMYNbl NpPU BBIYMCICHUAX B CMEXKHBIX YUEOHBIX IpeaMeTax, B
OKPY’KaIOILEH IEeHCTBUTEILHOCTH.
I'eomeTpruyeckue nocrpoeHust
e 300paxkaTh reomeTpuuecKre GUrypsl IO TEKCTOBOMY M CUMBOJIBHOMY ONHUCAHUIO;
e  CcBOOOJHO ONEPHUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECIIOKHBIX CITydasix,
®  BBINOJIHATH IOCTPOEHUS TPEYrOJBHUKOB, IMPUMEHATb  OTIAEIbHBIE  METOMBI
IIOCTPOEHUN LUPKYJIEM U JIMHEUKOU U IMIPOBOAUTH IIPOCTEHUIINE UCCIEIOBAHUS YUCIIA PELICHUN;
e  u300paXkaTh TUIIOBBIE IUIOCKUE (GUTYPHI U OOBbEMHBIE TEJIa C MOMOIIIBIO MPOCTEHIINX
KOMITBIOTEPHBIX HUHCTPYMEHTOB.
B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:
®  BBINOJHATH MPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOIMMblE B peallbHOMN
KU3HY;
®  OIEHUBATh pa3Mephl peasibHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.
IIpeoOpa3oBanus
e  OmnepupoBaTh NOHITHEM ABUKECHUS U TPE0Opa30BaHUs MOA0OMS, BIAJIETh IpUEMaMH

MMOCTPOCHUA (I)I/Il"yp C HCHOJb30BaHUEM JBHXKCHHH U Hp606pa3OBaHI/II7I HOIIO6I/I}I, MMPUMCHATDb



MOJTYyYEHHbIC 3HAHUS U OMBIT MOCTPOCHUH B CMEKHBIX MPEIMETaX M B PEATbHBIX CUTYyAIUAX
OKpYKarollero Mupa;

e cTpouTh (QuUrypy, mogoOHyH JTaHHOH, IOJIb30BAaTHCS CBOMCTBAMH TMOJOOWS ISt
000CHOBaHUS CBOMCTB QUTYD;

® T[PUMEHATh CBOWCTBA [BIDKEHUH [UIsI TPOBEACHHUS MPOCTEUINX OOOCHOBAHUI
CBOWCTB QUryp.
B noBceaqHeBHOM KM3HU U NIPU U3YYEHUH IPYTUX MPEAMETOB:

® [PUMEHSTh CBOMCTBAa JABWKEHUW M TMPUMEHSTH MOA00ME JUIsl TOCTPOCHUU U
BBIYMCIICHHH.
BekTopbl M KOOPpAMHATHI HA MJIOCKOCTH

e OmnepupoBaTh MOHATUSIMU BEKTOpP, CYMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha YUCJIO, YIOJl MEXAY BEKTOPAMH, CKAISIPHOE MPOU3BEAECHUE BEKTOPOB, KOOPIUHATHI
Ha IUIOCKOCTH, KOOPIMHATHI BEKTOPA;

®  BBINOJHATH JACHCTBUSA HaJ BEKTOpaMU (CIOKEHUE, BBIYUTAHUE, YMHOXXCHHE Ha
YHUCJI0), BBIYUCIATH CKAJIIPHOE MTPOU3BEICHUE, OMPEACIIATh B MIPOCTEUININX CIy4Yasx Yroid MExIy
BEKTOPAaMH, BBIIOJHATh PA3J0KEHUE BEKTOpPA HA COCTABISIOIIME, MPUMEHSATh IOJyYECHHbIE
3HaHUSA B (PU3MKE, MOJIb30BAaTbCA (OPMYNON BBIUMCICHHSI PACCTOSHUS MEXAY TOYKAMH IO
W3BECTHBIM KOOPJIWHATAM, HCIIOJIB30BAaTh YpaBHEHUS (PUTYp JJIsl pelIeHUs 3a1ad;

® [IPUMEHSATb BEKTOPhl U KOOPAMHATHI JJISI PEUICHHUS TEeOMETPUYECKHX 3ajlad Ha
BBIYMCJICHHUE JIJIMH, YIJIOB.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

UCIOJIb30BAaTh IOHATHS BEKTOPOB W KOOPAMHAT JUId pelIeHHs 3anad 1o (Qu3MKe,
reorpauu U ApyruM yuyeOHbIM ITpeaMeTaM

BbINMyCKHHUK IOJYYHT BO3MOKHOCTH HAaYYHMTbCAd B 7-9 Kiaccax I yCHELIHOIO
NPOAOJIKeHUsI 00pa30BaHus HA YIUIy0JIeHHOM YPOBHe

DJIeMeHTbI TeOPMU MHO’KECTB M1 MATEeMaTH4eCKOH JIOTUKH

e (CB00OAHO OMNEpPUPOBATH MOHATUSAMH: MHOXECTBO, XapaKTEPUCTHUKU MHOXKECTBA,
3JIEMEHT MHOJKECTBa, MyCTOE, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, IMOJAMHOKECTBO,
MIPUHA/IJIEKHOCTb, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/JaHIE€ MHOKECTBA;

® 3ajJ]aBaTh MHOXECTBA Pa3HbIMU CIIOCO0AMH;

® [IPOBEPATH BBHINOJIHEHUE XapaKTEPUCTHUECKOIO CBOMCTBA MHOYKECTBA;

° CBO60)IHO ONnepupoBaTh IMOHATUAMH. BBICKA3BIBAHUC, HWCTHUHHOCTb W JIOKHOCTH
BBICKA3bIBAHHA, CJIOXHBIEC H IIPOCTHIC BBICKA3bIBAHUA, OTPHIAHUEC BBICKaSBIBaHHfI;
HUCTUHHOCTE MW JIOKHOCTH YTBCPXKIACHUA W €TI0 OTpULAHUA, OICpalMi HaI
BBICKA3bIBAHUSIMU: H, WU, HE; YCIOBHBIC BHICKAa3bIBAHUS (MMILTHKALINN);

® CTPOUTH BBICKA3BIBAHUSA C UCITIOJIB30BAHUEM 3aKOHOB anre6p51 BBICKa3bIBaHHIA.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:
® CTPOUTH PACCYKJIEHUS HAa OCHOBE UCIIOJIb30BAHMSI IPABUII JIOTUKY;



UCIIOJIb30BAaTh MHOXKECTBA, OMEPAIMH C MHOKECTBAMH, UX TpaduiecKoe MPeACTaBICHUE IS
OTNHUCAHUsI peaJbHBIX TMPOIECCOB W SIBICHUH, MPH pEIICHWH 3a1ad APYrHuX Y4eOHBIX
MIPEAMETOB.

Yucaa
CB00OOHO OTMIEpUPOBATh MOHATHAMU: HATYypaIbHOE YMCIIO, MHOYKECTBO HATypaIbHBIX YHCEII,
[IEJI0€ YKCJIO, MHOXECTBO IICJIBIX 4YHCeN, OOBIKHOBEHHas JpoOb, ACCITHYHAS JIPOOb,
CMEIIaHHOE  YHWCJI0, palMOHAIBHOE  YHUCJIO, MHOXECTBO  pallMOHAIBHBIX  YHCEII,
UPPALMOHATLHOE YHCIO, KOPEHb CTENEeHU 1N, JEHCTBUTEIBHOE YKCIIO, MHOXECTBO
JNIEUCTBUTENIbHBIX ~ YHCEN, TEeOMETpUYECKas MHTEpPIpeTalus HaTypaJbHBIX, IEJbIX,
palMOHAIBHBIX, IEUCTBUTEIIBHBIX YHCEIT;
MOHUMAaTh W OOBSICHATH PA3HHUILy MEXKIY TMO3UIIMOHHOM M HETO3UIMOHHOW CHCTEeMaMH
3aIIMCH YHCET;
MIePEBONTH YHCIIA U3 OJHOW CHCTEMBI 3aIMCH (CUCTEMBI CYMCIICHHSI) B IPYTYIO;
JIOKa3bIBaTh W HCIOJIb30BATh MPHU3HAKHU ACIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOM3BEICHHUS YUCEI IPY BBHITIOJIHCHUH BBIUMCICHUN U PEIICHUN 3a/1a4;
BBITIOJIHSITH OKPYTJICHUE PAIMOHAIBHBIX U UPPAMOHATBHBIX YHCEII C 33JaHHON TOUYHOCTHIO;
CpPaBHHUBATH JICHCTBUTEIIBHBIC YK CIIa PA3HBIMU CITIOCOOAMU;
YIOPSAOYMBATh YMCIIA, 3allMCAaHHBIE B BHUJIE¢ OOBIKHOBEHHON M JIECATUYHON ApoOu, 4ducia,
3aMMcaHHbIC C HCIIOJIh30BAHUEM apH(METHUYECKOrO0 KBAJPATHOTO KOPHS, KOPHEH CTerneHu
Ooumble 2;
Haxoauth HOJ[ m HOK wumcen pa3HbIMH crioco0aMu W HMCIOJIb30BaTh MX IPH PEHICHUU
3a/1ad4;
BBITIOJHATh BBIYUCIICHUS W TMPEOOPA30OBAHUS BBIPAKEHUH, COJCPIKAIIUX JACHCTBUTEIHHBIC
YKCclia, B TOM YKCJIe KOPHU HATYPAJIbHBIX CTETICHEH.

B noBceHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
BBITIOJIHSTh M OOBSICHATH PE3yJbTaThl CPABHEHHS PE3yJbTATOB BBIYUCICHUM MPHU PEUICHUU
MPAKTUYECKUX 3a/7a4, B TOM YHWCJIE MNPHOIMKEHHBIX BBIYUCICHUN, HCIONB3Yys pa3HbIe
crocoObl CpaBHEHMUI;
3alUChIBaTh, CpPaBHUBATh, OKPYIJVIATh UHWCIOBBIE JIAHHBIE pEATBHBIX BEJIMYHMH C
MCIIO0JIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;
COCTABJISITh W OIICHUBATh Pa3HBIMU CIIOCOOAMM YHCJIOBBIE BBIPAKEHUS TPH PEIICHUN
MPaKTUYECKHX 3aJ1a4 M 3a7a4 U3 JAPYTUX y4eOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0OpPa3oBaAHUA
CB00OOIHO OTIEpUPOBATH MOHATUSIMHU CTETICHH C IIEJIBIM U IPOOHBIM MTOKA3aTENIEM;
BBITIOJHSATH I0Ka3aTeIbCTBO CBOMCTB CTEIMEHU C LIETBIMU U APOOHBIMH MMOKa3aTeIsIMHU;
ONEPUPOBATH MOHATUAMHU «OAHOUJIEH», «MHOTOUYJIEH», «MHOTOWIEH C OJHON MEPEMEHHOI,
«MHOTOYJIEH C HECKOJIbKUMHU MEPEMEHHBIMUY», KOI(PPUIIMEHTH MHOTOUIEHA, «CTaHIapTHas
3aIlMCh MHOTOWJICHAY, CTCIICHb OJHOYJICHA 1 MHOT'OYJICHA;
CBOOOJIHO BIAJETh TMpPHEMaMHU TPEOOpa30BaHUA IENBIX U JPOOHO-PAMOHATBHBIX
BBIPAKECHMUI;
BBITIOJIHSTh ~ PA3fIO)KCHHE MHOTOWICHOB Ha MHOXHUTEIM pPa3HBIMH  CIIOCOOaMH, C
WCITOJIb30BaHUEM KOMOWHAIIMK pa3IMUHBIX TPUEMOB;
HCIIOJIh30BaTh TeopeMy Buera um Teopemy, oOpaTtHyro Teopeme Buera, nis moucka KopHeEH
KBQJPAaTHOTO TpeXwieHa W JUIs PEHICHHsS 3a7ad, B TOM YHCJE 3ajJad C MapaMeTpaMu Ha
OCHOBE KBaJIpaTHOTO TPEXWICHA,



BBIIIOJIHATH JI€JICHHE MHOIOUYJIEHA HA MHOTOWIEH C OCTaTKOM;
JI0OKa3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEU U KOPHEH CTEIICHHU N,

BBINOJIHATH IPe00pa30BaHuUs BbIPAXKEHUI, COEPIKAINX KBAJpaTHbIE KOPHU, KOPHU CTEIECHU
n;

CBOOOJTHO  ONEpPUPOBAaTh IOHATUAMHU  «TOXKAECTBO», «TOXKIECTBO HAa MHOYKECTBEY,
«TOKIECTBEHHOE MPe00pa30BaHUEY;

. kY = .k
BBITIOJIHATDH pa3HHqHBIe HpeO6p330BaHI/IH BI)Ipa)KeHI/II/I, conep;xaumx MO,Z[YJ'II/I.( x ) x

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:
BBINOJIHATh TPEOOpa3oBaHUsl M JCHCTBUA C OYKBEHHBIMH BBIPDOKEHHUSIMH, YHCIIOBBIC
K03(PHULUEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BUJIE;
BBINOJIHATh TPe0oOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUN NpU pELUICHUH 3a1ad Jpyrux
y4eOHBIX MPEIMETOB;
BBINOJIHATh MPOBEPKY MPaBIONOA0OMS (U3UUYECKUX M XUMHUYECKHX (OpMYJT Ha OCHOBE
CpaBHEHUs Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHus U HEpaBeHCTBA
CB000OIHO OIepHpOBaTh NOHATUSMU: YPaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U
HEPAaBEHCTBA, YypaBHEHHUE, SBISAIOLIEECS CIEACTBUEM JpPYroro YypaBHEHHS, YpaBHEHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, pABHOCHJIbHBIE IPEOOPAa30BaHUS YPAaBHEHU;
pemarh pa3Hble BUJbl YpaBHEHUII U HEPABEHCTB M HUX CHUCTEM, B TOM YHUCIIE HEKOTOpbIE
ypaBHEHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UPPALlMOHAIbHBIE;
3HaTh TeopeMy Buera a1 ypaBHEHUI CTENIEHU BbIIIE BTOPOH;
[OHUMaTh CMBICI TEOPEM O pABHOCWIBHBIX M HEPAaBHOCHJIBHBIX IpPEeoOpa3oBaHUsAX
YPaBHEHUH U yMETb UX JOKa3bIBaTh;
BJIAJIETh PA3HBIMU METOJIaMU pEIICHUsS YypaBHEHUI, HEPAaBEHCTB M HUX CHUCTEM, YMETh
BBIOMPATh METOJI PELICHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;
UCIIOJIb30BAaTh METOJl WHTEPBAJIOB JJIsi pPELIEHUS HEPaBEHCTB, B TOM 4HcCIE JApPOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOIIUX B €051 UppaIliOHAIbHbIE BBIPAXKECHUS,
pemath anredpavyecKue ypaBHEHUS W HEPABEHCTBA M HX CHUCTEMBbl C IapaMeTpamu
anredpandeckuM 1 rpauueckuM MeToaMu;
BJIAJIETh Pa3HBIMUA METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;
pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;
n300paxkaTb MHOYKECTBA Ha IUIOCKOCTH, 33/1aBacMble€ ypaBHEHUSIMHU, HEPaBEHCTBAMH U HUX
CUCTEMAaMHU.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NMPEIMETOB:
COCTaBJISITh U pelIaTh YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI IPU PEIIEHUU 3a/1ad JPYTUx
y4€OHBIX TIPEIMETOB;
BBITMOJHATh OLEHKY MPaBAOINOA00Ms pe3ylbTaToB, MOJyYaeMbIX IMPU PEIIEHUH Pa3TUUYHBIX
yYpaBHEHUM, HEPABEHCTB U X CUCTEM IPHU PEUICHUH 3a/1a4 IPYTUX y4eOHbBIX MPEAMETOB;
COCTaBJIATh W pEIIaTh ypaBHEHHS M HEPABEHCTBA C IapaMeTpaMH IPU PELICHUH 3aaad
JIPYTUX y4eOHBIX MPEIMETOB;
COCTaBJIAITh YPAaBHEHNE, HEPABEHCTBO MJIM UX CHUCTEMY, ONHCHIBAIOIINE PEATbHYIO CUTYALIHIO
WIM NIPUKJIAIHYIO 337a4y, HHTEPIPETUPOBATh MOJIYUEHHBIE PE3YIIbTATHI.

DOYyHKIUH



CB0oOOHO oOMEpUpPOBaTh TOHATHSAMH: 3aBUCUMOCTb, (YHKIHMOHAJIbHAs 3aBUCUMOCTD,
3aBHCHMas U He3aBUCHMasl lepeMeHHbIe, (QYHKIUS, CIOCOObI 3aJaHusl QYHKIIUHU, apTYMEHT U
3HayeHHe (QYHKIHUH, OOJACTh ONpeAeNieHUsT W MHOXKECTBO 3HAYCHHs (QYHKIHMH, HYIU
GyHKIIMHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (YHKIUMH, HaumOoJbllee U
HaMMEHbIIIee 3HAUCHHSI, YeTHOCTH/HEYETHOCTh (DYHKIUH, TIEPUOJUYHOCTh (DYHKIMH, TpaduK
¢yHKUIMY, BepTHKaIbHAs, TOPU3OHTAIbHAS, HAKIOHHAS aCUMITOTHI; TpaguK 3aBUCHMOCTH,
HE ABIISIONICHCS PyHKIUEH,

CTpOUTh rpaduku (PYHKIMI: JIMHEHHON, KBAAPATUIHOMW, TPOOHO-ITMHEHHON, CTEIEHHOM NP

pa3HbBIX 3HAUCHHSIX IOKA3ATENs CTENEeHH, Y — I

HCIIONB30BaTh MpeobpasoBanms rpaduka Gpynkmun Y = (X) s MOCTPOCHUS TPaPUKOB

byHKIN
aHAJIM3UPOBATh CBOWCTBA (DYHKIMI U BUJ rpadKa B 3aBUCUMOCTH OT IIAPaMETPOB;

i y=af (kx+b)+c;

CBOOOJIHO OIIepUPOBATh HOHATUSAMMU: II0CJIEI0BATENbHOCTb, OrpaHUYEHHast
[0CJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaromas (yObIBarolias) IOCIIEI0BaTEbHOCTD,
npeJien MoCaeA0BaTeNbHOCTH, apu(pMeTHUECKas NPOTrPeCCHsi, TEOMETPUUECKas MPOrpeccus,
XapaKTEepUCTHUECKOE CBOMCTBO apu(PMETHUIECKON (T€OMETPUYECKOI ) TPOrpeccui;
UCIOJIb30BaTh METOJl MaTeMaTHMYeCKOW MHAYKIUHM JUIs BbIBOJa (hopmyi, JOKa3aTeslbCcTBa
PaBEHCTB M HEPABEHCTB, PEILICHH 3a/1a4 Ha JIeIUMOCTb;
UCCIIEI0BaTh M10CIIEI0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;
pemath KOMOMHUPOBAHHBIE 33/]aul HAa apu(PMETUYECKYIO U TEOMETPUUECKYIO IIPOrPECCUH.

B noBceaHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:
KOHCTPYHpPOBATh M HCCIIENOBAaTh (PYHKIMH, COOTBETCTBYIOLIME DPEaJTbHBIM IpoIeccaM H
SIBJICHUSIM, MHTEPIPETHPOBATH IMOJNYYCHHBIE PE3yJIbTaThl B COOTBETCTBUHU CO crenu(pukoit
HCCJIETyEMOT'0 TIpOLEcCca UJTU SIBJICHUSI,
UCTIOJIB30BaTh TPa(UKK 3aBUCUMOCTEH IS UCCIIEIOBAHMS PEATIbHBIX MIPOIIECCOB U SBJICHUI;
KOHCTPYUPOBATh U UCCIEeN0BaTh (DYHKIIMU IPU PELICHNH 33134 IPYTUX Y4€OHBIX TPEIMETOB,
UHTEPIPETHUPOBATh TOJIYYEHHBIE PE3yJbTaThl B COOTBETCTBHU CO CHEUU(UKON yueOHOTro
npeaMera.

CraTucTHKA M Teopusi BePOSITHOCTEH
CB0oO0OHO oOmepupoBaTh MOHATUSAMHU: CTOJIOUAThle M KpPYroBblE JUArpamMMbl, TaOIHIIbI
JTaHHBIX, CpelHee apudmeThyecKkoe, MeauaHa, HaumOOJbllee W HaUMEHbIIee 3HAYCHUS
BBIOOPKH, pa3Max BBIOOPKH, JHUCIEPCUS U CTaHAAPTHOE OTKJIOHEHHWE, cllydaiiHas
M3MEHYUBOCTb;
BbIOMpaTh Haubojee YAOOHBIM crmoco® mpencTaBaeHus HHGOpMalMM, aJeKBAaTHBIM ee
CBOMCTBAM H IIEJISIM aHaJIN3a;
BBIYUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKHU;
CBOOOZHO oOmepupoBaTh MNOHATUAMHU: (aKTOpUan 4HciIa, NEPEeCTAaHOBKH, COYETAaHUS U
pa3MeleHust, TpeyronbHuk Ilackans;
CBOOOZHO OMNEpPUPOBATH MOHATHUSMU: CIy4alHBIN OMBIT, CIy4yailHBIH BBIOOP, HCHBITAHUE,
dJIEMEHTApHOE CiIydailHoe coObITHE (MCXO0M), KJIACCHYECKOE OMpEeNeeHne BEPOSTHOCTH
CJIydaifHOTO COOBITHS, OTNepaly HaJl CIIy4alHbIMU COOBITUSMHU, OCHOBHbIE KOMOWHATOPHBIE
bopmysl,
CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CIIy4alHBIM OIBIT, CIy4ailHBIH BBIOOpP, HCIIBITAHUE,
JJIEMEHTapHOE CllyyailHoe CcOOBITHE (MCXOM), KIACCHYECKOEe OIpeNeIeHne BEpOSTHOCTH



CJlydyailfHOro COOBITHS, OTEpallMK HaJl CIy4alHbIMU COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE
bopmysr,
3HATh IPUMEPHI CIyYaiHbIX BEIMYMH, U BBIYUCIISATH UX CTATUCTUUECKUE XapaKTEPUCTHKH;
UCTIOJIb30BaTh (POPMYIIbI KOMOMHATOPHKY MPH PEIICHNH KOMOWHATOPHBIX 33/1a4;
peaTh 3aa4u Ha BEIYMCIICHUE BEPOSTHOCTH B TOM YHCJIE C HCIIOJIb30BaHHEM (OPMYII.
B noBcegHeBHOIi :KM3HM M PU U3YYeHHH APYTHX NPeAMETOB:
IPEACTaBIATh MH(POPMALIMIO O pealIbHBIX IPOLieccax U sIBICHUSAX CIOCOOOM, aZleKBaTHBIM €€
CBOWCTBAM M IIEJIN MCCIICIOBAHHUS;
aHaAJIM3UPOBaTh U CPABHUBATh CTATUCTUYECKHE XAPAKTEPUCTHKH BBHIOOPOK, MOTYYEHHBIX B
npoliecce PeuIeHus MPUKIATHON 3a/1a4M, U3YUYEHHS PEAIbHOTO SIBICHUS, PEIICHUS 3a1a4H U3
JpYruX yu4eOHbIX IPEAMETOB;
OLIEHUBATh BEPOSATHOCTh PEANIbHBIX COOBITUI U SIBICHUM B PA3JIMYHBIX CUTYaLUSX.
TexcToBBIC 3a1a4H
Pemiate mpocThie U CIOXKHBIE 3a/1a4M, a TAKXKE 3a7a4 MOBBIIIEHHONW TPYAHOCTU U BBIJEIATH
UX MaTeMaTUYECKYIO OCHOBY;
pacrio3HaBaTh pa3HbIe BUJIBI U THITHI 33/1a4;
UCTIOJIB30BaTh pa3Hble KpPATKUE 3alUCH KaK MOJIETH TEKCTOB CIIOKHBIX 3agad W 3a7ad
MOBBIIIEHHON CIIOKHOCTH JUISI TOCTPOSHHSI TOMCKOBOW CXEMBI M PEIICHUs 3a/1a4, BRIOMPATh
ONITUMAJIBHYIO JJISl PACCMATPUBAEMOM B 33]1au€ CUTYalluy MOJIeNTb TEKCTa 3a/1a4H;
pa3nuyaTth MOJIENb TEKCTa M MOJEIb PEIICHHs 3aJaud, KOHCTPYHPOBAaTh K OJAHON MOJenu
pelIeH s CI0XKHBIX 3a71a4 pa3HbIe MOJIEIIN TEKCTa 3a1a4H;
3HaTh M NMPUMEHATH TPH CIIOCOOA MOUCKA pelleHus 3ajau (0T TpeOOBaHUS K YCIOBHIO U OT
yclIoBUS K TpeOOBaHHUIO, KOMOMHUPOBAHHBIN);
MOJICJIUPOBATh PACcCYKJICHMS ITPU MONUCKE PELICHUS 33/1a4 ¢ IOMOILBIO I'pad-CXEeMBbI;
BBIJICIIATH ITAIBI PELICHUS 337]a4d U COJIEPKAHUE KaXKIOTO ITAra;
yYMETh BBIOMpATh ONTHMAIBHBI METOJ pEIleHHs 3a7add W OCO3HABaTh BBIOOP METOja,
paccMaTpuBaTh pa3IMYHbIE METOJIbI, HAXOIUTH pa3HbIC PEIICHUS 33a49H, €CIIM BO3MOKHO;
aHAJM3UPOBATh 3aTPYAHEHUS IPU PEIICHUH 3a/1a4;
BBITOJIHATh Pa3/InyHbIE MpPeoOpa3oBaHUs MPEUIOKEHHON 3aJaud, KOHCTPYUPOBATh HOBBIE
3aJa4u U3 IaHHOH, B TOM 4HcJie 0OpaTHBIE;
UHTEPIPETUPOBATh BBIYMCIUTEIbHBIE PE3yJbTaThl B 3ajaye, HCCIEN0BaTh MOJYYEHHOE
peleHne 3aauu;
U3MEHATHh YCJOBHE 33134 (KOJMYECTBEHHBIE WIIM KAaueCTBEHHBIC JaHHBIC), HCCIEOBAThH
U3MEHEHHOE MTPeoOpa30BaHHOE;
AQHAJTM3UPOBATh BCEBO3MOXKHBIE CHUTYAI[MM B3aHMHOTO DPACIOJIOXKEHHS ABYX OOBEKTOB H
U3MEHEHHE MX XapaKTePHCTUK MPU COBMECTHOM JBM)KEHUH (CKOPOCTH, BPEMSI, PACCTOSTHUE)
NpY peIIeHUH 3a/1a4 Ha IBM)KCHUE ABYX O0BEKTOB KaK B OJJTHOM, TaK U B IIPOTHUBOIIOIOKHBIX
HalpaBJICHUAX, KOHCTPYHPOBATh HOBbIE CUTYallMd Ha OCHOBE M3MEHEHHUsS YCIOBHMH 3amauu
IpU ABWKEHUHU TIO PEKE;
UCCIIIOBAaTh BCEBO3MOXHBIE CHUTYAIlMM TpW pEIICHUHM 3a]ad Ha JBIKCHHE TI0 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;
pemrats pa3HOOOpa3HbIE 3a/1a4N «HA YaCTH»;
pematb 1 00OCHOBBIBATh CBOE pEIICHHE 3a]ad (BBLACIATH MaTeMaTHYECKyI0 OCHOBY) Ha
HaXOXXJICHUE YaCTH YKCIIa M YHCIIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPOOH;



OOBSICHATh UACHTUYHOCTD 33J1au Pa3HbIX THIIOB, CBSI3BIBAIOLIMX TPU BEIUYHMHBI (Ha padoTy,
Ha TOKYNKW, Ha JBIKCHWE), BBIICISATH OTH BEIMYUHBI M OTHOIICHHUS MEKAY HUMH,
NPUMEHSTh UX NP PELIICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 32124 YKa3aHHBIX THIIOB;
BIIQJICTh OCHOBHBIMH METOJaMU pEIICHUS 3a7ad Ha CMECH, CIUIaBbl, KOHIICHTPAIIHH,
UCIIOJIB30BaTh MX B HOBBIX CUTYAIUSX [0 OTHOIICHHUIO K M3YYEHHBIM B IpoIIecce 00yUeHUS;
pemars 3adadyd Ha MPOILEHTH, B TOM YHCIE, CIIOXHBIE IPOLEHTHI ¢ OOOCHOBaHUEM,
UCTIOJIB3YS pa3HbIE CIIOCOOHI;
pelaTh JOTHYECKHEe 3a/1a4u Pa3HbIMU CIIOCOOAMH, B TOM YHCIIE, C IBYMS OJIOKAMU U C TPEeMS
0JI0KaMH JaHHBIX C IIOMOIIBIO TaOJINII;
pemath 3agadd 10 KOMOMHATOPUKE M TEOPHU BEPOSITHOCTEH HAa OCHOBE HCIIOJIB30BaHUS
W3YYECHHBIX METOJIOB M 0OOCHOBBIBATH PEIICHUE;
pelaTh HECIIOKHBIC 3a7a4y 110 MATEMaTHYECKON CTaTUCTHKE,
OBJIAJICTh OCHOBHBIMH METOJJAMU  PCIICHUS CIOKETHBIX 3aJa4: apu(PMETHUCCKHIA,
anreOpanyeckuii, epedop BapUaHTOB, FEOMETPUYCCKH, rpadUyecKuii, MPUMEHATh HX B
HOBBIX 110 CPAaBHEHUIO C U3YUYCHHBIMU CUTYAIUSX.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:
KOHCTPYUpPOBATh HOBBIC Il JTAHHOW 3allaud 3a/la4Hble CUTYAIlMd C Y4YETOM pPeajbHbIX
XapaKTEPUCTHK, B YACTHOCTH, TP PEIICHUH 3a/1a4 HA KOHIICHTPAIMH, YYUTHIBATh IJIOTHOCTh
BCIIECTBA; pellaTh W KOHCTPYHPOBAaTh 3a3Jadyd Ha OCHOBE pPACCMOTPEHUS peallbHBIX
CHUTYyaIlHii, B KOTOPBIX HE TPEOYETCs TOYHBII BHIYUCIUTEIBHBIN PE3YIIbTaT;
pelath 3aJa4d Ha JBM)KEHUE 110 PEKe, pacCMaTpUBasi pa3HbIC CUCTEMBbI OTCUETA;
KOHCTPYHPOBATh 33aUHbIC CUTYAIUH, TPUOIMKEHHBIC K PEATbHOM JIEHCTBUTEIIBHOCTH.

I'eomerpuueckne purypbi
CBOOOJTHO ONIEPUPOBATH TCOMETPUUSCKUMHU TIOHATHUSMH TP PEIICHUU 3a7a4d ¥ MMPOBEICHUN
MaTEeMATHYECKUX PACCYKICHUIH;
CaMOCTOSITENNbHO  (OpPMYNIHUPOBATh OMpEAENeHUs] TeOMETPHUYEeCKUX (Uryp, BBLABUTaTh
TUTIOTE3bl O HOBBIX CBOMCTBAX W MPHU3HAKAX TCOMETPUUYECKUX (UTYP M 0OOOCHOBHIBATH WIIH
OMpOBEpraTh UX, 0000IIATh WM KOHKPETHU3UPOBATH PE3YJIbTAThI HA HOBBIC KIIACCHI (PUTYD,
MIPOBOJIMTH B HECJIOKHBIX CITydasX KIacCH(DUKAMIO PUTYP MO Pa3TUIHBIM OCHOBAHUSM;
WCCIICIOBATh YEPTE)KH, BKIFOUas KOMOWHAIMU (QUTyp, H3BJICKaTh, WHTEPIPETHPOBATH W
peoOpa3oBEIBATH HHPOPMAIIHIO, MPEACTABICHHYIO Ha YepTekKax;
peliaTth 3a7aud TeOMETPUYECKOT0 COJIepPKaHus, B TOM YUCIE B CHUTYAIUsIX, KOT/Ia allfOPUTM
pEIICHUsT HE CIeAYeT SBHO W3 YCJIOBHS, BBITIOJHATH HEOOXOMUMBIC IS PEIICHUS 3aJlaud
JIOTIOTHATEIFHBIC MTOCTPOCHHUS, HCCIICIOBATh BO3MOKHOCTh IPUMEHEHHUS TeopeM U (HopMyIT
JUTSL pETICHUS 33]1a9;
dbopMynUpOBaTh U JOKA3bIBATH TEOMETPUUYECKUE YTBEPIKICHUSI.

B noBceaHeBHO KU3HM ¥ IPH U3YYEHUH APYTUX MPEAMETOB:
COCTaBIISITh C MCMOJIH30BAHUEM CBOMCTB M€OMETPUYECKHX (UTYp MATEeMAaTHUYECKHUE MOICIH
JUIS pEIICHUs 3aJa4y MPaKTUYECKOrO XapakTepa M 3al1ad W3 CMEKHBIX JTUCIUIUIMH,
WCCJICIOBATh MMOTYYCHHBIE MOJICIIA U MHTEPIIPETUPOBATH PE3yJIbTaT.

OTHoIEHHU
Brnaiets MoHSATHEM OTHOIICHHS KaK METAIPEIMETHBIM;
CBOOOJHO OMEpPUPOBATh MOHATHSAMH: PaBEHCTBO (UTYp, paBHBIE (QUTYpPHI, PABEHCTBO
TPEYroJbHUKOB, MAPAJUICIBHOCTh HPSIMBIX, MEPHCHIUKYISAPHOCTD MPSAMBIX, YIJIbI MEXIY



MPSIMBIMH, TIEPIICHIUKYJISP, HAKJIOHHAS, MPOEKIUsA, Moaooue ¢Guryp, moaoOHbIe (QUTYpHI,
0J00HBIE TPEYTOJIbHUKH;
MCIIOJIb30BaTh CBOMCTBA MOI00MS U paBeHCTBa (PUTyp IpU pPelIeHUU 3ajay.

B noBceaHeBHOI KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMETOB:
UCIOJIb30BAaTh OTHOUICHMS JJIsi MOCTPOCHMSI M HCCIEAOBAHUS MaTeMaTUYeCKUX MOJeen
00BEKTOB peaabHON KHU3HU.

N3mepenus u BbIYMCIEHUS
CBoOoHO omepupoBaTh MOHATUSAMHU JUIMHA, IUIOHIA/b, OOBEM, BEJIMYMHA YyIJIa Kak
BEJIMYMHAMU, UCIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABICHHOCTh MPHU PELICHUH 3a7a4
Ha BBIYHCJICHHE, CAMOCTOATEIbHO MOIY4YaTh M HCIOJIb30BaTh (HOPMYIbI Ui BBIYUCICHUN
miomaneii u 0o6beMoB (uryp, cBoOOIHO OMEPHPOBATH IIMPOKUM HabopoMm ¢opMyn Ha
BBIUMCJIEHUE IPU PEUIEHMM CIIOKHBIX 337ad, B TOM YHWCJIE€ M 3aJa4 Ha BbIUHCICHHE B
KOMOMHAIMSIX OKPYKHOCTH U TPEYroJIbHUKA, OKPY>KHOCTH M YETHIPEXYTOJIbHUKA, & TAKXKE C
IIPUMEHEHUEM TPUTOHOMETPUU;
CaMOCTOSITENILHO (POPMYITUPOBATH TUIIOTE3bI U MTPOBEPSITH X JOCTOBEPHOCTbD.

B noBceaHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:
CBOOOAHO omepupoBaTh (HOpMyIaMH MPHU PELICHUH 337a4d B IPYTHX y4eOHBIX MpeaMeTax u
[IPU NIPOBEICHUU HEOOXOAUMBIX BHIYHCICHUN B pealbHON KU3HU.

I'eomeTpuueckune nocTpoeHus
OnepupoBaTh MOHATHEM HAOOPA JIEMEHTOB, ONPEACIIAIOIINX TEOMETPUUECKYIO PUTYpY,
BJIaJIETh HAOOPOM METOJIOB ITOCTPOSHHUH TUPKYIIEM U TNHEUKOMH;
IIPOBOAMTD aHAIM3 U PEAIN30BbIBATh ATAIbI PELICHMS 3a/1a4 Ha TIOCTPOECHHUE.

B noBceaHeBHOM JKU3HM ¥ NIPM U3Y4YEeHUH APYTUX NMPeAMETOB:
BBITIOJIHATH MOCTPOSHUS HA MECTHOCTH;
OILICHUBATh Pa3Mepbl PeajbHbIX 00BEKTOB OKPYXKAIOIIET0 MHUPA.

IIpeoOpa3oBanus
OnepupoBarh IBHKEHUSAMH U IPEOOPA30BAHUSIMU KaK METANPEAMETHBIMU MTOHATUSIMU;
ONepUpOBaTh TOHSATHEM JBI)KEHUS M mpeoOpa3oBaHus mono0us s 0OOCHOBAHHUH,
CBOOOHO BJIa/IETh IPUEMAMHU [TOCTPOCHUS (PUTYp C TOMOIIbIO ABMXKEHUN U TpeoOpa3oBaHus
noao0us, a Takke KOMOMHALMAMU IBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;
MCIIOJIb30BaTh CBOWMCTBA ABM)KEHHUH M IMpeoOpa3oBaHMM JUid MPOBEACHHUS OOOCHOBAaHUS U
JI0Ka3aTeNNbCTBA YTBEPKACHUM B TEOMETPUH U JPYTUX y4EOHBIX MTpeIMeTax;
M0JIb30BaThCSl CBOMCTBAMM JBM)KEHUH 1 peoOpa3oBaHMii IPU PELICHNH 3a/1a4.

B noBceaHeBHO KU3HM U NIPM U3YUYEHHHU APYTUX NPeIMETOB:
HNPUMEHSTH CBOMCTBA ABMKEHUN U IPUMEHSATH 1101001€ /17151 TOCTPOEHUI U BEIYMCICHHUM.

BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH
CBo6oiHO omepupoBaTh MOHATUSMHU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOMU3BE/IECHUE
BEKTOpPa HA YHNCJO, CKAJSIPHOE IPOU3BEACHUE BEKTOPOB, KOOPAMHATHI Ha IUIOCKOCTH,
KOOPJAMHATHI BEKTOPA;
BJIAJICTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JUISl peIleHHs 3a/jad Ha
BBIUNCJIEHHUE U JOKA3aTENIbCTBA;
BBIMIOJHATh C TIIOMOIIBI0O BEKTOPOB W KOOPAMHAT JOKAa3aTEJbCTBO M3BECTHBIX €My
reoMeTpuueckux (pakToB (CBOMCTBA CpeAHMX JIMHHM, TEOPEM O 3aMEYaTeNbHBIX TOYKaX U
T.I.) ¥ [TOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;



® UCMOJB30BAaTh YpaBHEHHUS (UTYp AN pelieHHus 3aJad M CaMOCTOSTEIBHO COCTaBISAThH
YpPaBHEHUS OTJEIBHBIX IIIOCKUX (QHUTYD.
B noBce1HeBHOI KU3HM M NIPH U3yYeHUH JAPYTUX MPeIMeETOB:
UCIIOJIb30BATh MOHSATHS BEKTOPOB M KOOPIMHAT IS PEIICHHs 3a/1ad 1Mo (Gu3uke, reorpadpuu u
JIPYruM y4eOHBIM IpeIMEeTaM.

Conep:xanue y4eOHOro npeaMera MaTeMaTuKa

Maremartuka, 5 kjaacc (170 u)

1. Jlunuu (11 y)
JluHuM Ha TMIOCKOCTU. 3aMKHYThIE U He3aMKHyTble JMHUHU. CamoliepeceKaromuecs JHHUU.
[Tpsimast, oTpe3ok, nyd. JlIomanas. J[muHa oTpe3ka, MeTpuuecKue equHUIbI JUTUHBL. OKPYKHOCTb.
[TocTtpoenne koHpUrypanmuii W3 TPSAMOH, €€ YacTel, OKPYXHOCTH Ha HEIMHOBAaHHOW U

KJIeTyaTou Oymare.
OcCHOBHBIC LIENHM - Pa3BUTh NPEACTABICHHWE O JMHHUIX HA IUIOCKOCTH M IPOCTPAHCTBEHHOE
BOOOpa)XKEHUE YYAIIMXCs, HAYYUTh H300pakaTb MPSIMYyI0 W OKPYXHOCTh C TIOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB.

2. Hamypanonvie uucna (12 u)
Hecsatuunas cuctema cuucieHus. PuMckas Hymepanus Kak MpuUMep HEMO3UIIMOHHON CHUCTEMBbI
cuncnenus. Harypanbubiii psan. M3o0paxkeHrne HaTypadbHBIX YHMCeI TOYKAMH Ha KOOPAMHATHOM
npsimoii. CpaBHEHHE HaTypalbHBIX ynces. OKpyriieHne HaTypallbHbIX YHCEll.
Pemnenne KoMOMHATOPHBIX 3a/1a4 IEPEOOPOM BCEX BO3MOYKHBIX BapUAHTOB.
OcHOBHas 1IeJIb - CHCTEMAaTH3UPOBATh M Pa3BUTh 3HAHUS yUAIUXCs O HATYPAIbHBIX YHCITAX.

3. [eiicmsus ¢ hamypanouvimu yuciamu (21 u)
CrnoxeHne HaTypalbHBIX YHCEN; CBOMCTBO HYJSl NPH CIIOKEHUH. BBUMTaHWE Kak JEHCTBHE,
00paTHOE CIIOKEHUIO. YMHOXXCHHE HATypalbHBIX YHCEN; CBOWCTBA HYJS W CIUHUIBI TPH
YMHOXXEHUH. JleneHue kak neicTBHe, oOpaTHOe YMHOXKEHMIO. Bo3BeneHue uucna B CTENeHb ¢
HaTypaJbHbIM I[IOKa3aTelneM. BpbluncieHue 3HAYeHMH YHCIOBBIX BBIPAXKEHUH; MOPSIOK
neiictBuil. Pemenue 3a1a4 apuMeTHUECKUM METO/IOM.
OcHOBHas 1eNb - 3aKpeNuTh M Pa3BUTh HABBIKM BBIOJHEHMS JEHCTBUH C HaTypaJbHBIMHU
YHCIIAMH.

4. Hcnonvsosanue ceoticma oeticmsuii npu eviyucienusx (10 u)
[lepemecTuTeNIbHOE W COYETATENHHOE CBOWMCTBA CIOXEHHS W YMHOXXEHHS; INpeoOpa3oBaHHE
CyMM W Tpou3BefieHWH. PacnpenenuTensHOEe CBOHCTBO YMHOXEHHS OTHOCHUTEIIBHO CIIOKEHUS;
BBIHECEHHME OOILEro MHOXHUTENS 3a ckoOKu. [Ipumepbl pannoHaIbHBIX BhIYMCICHUN. Perienue
3aa4 apu(pMETHUECKUM CIIOCOOOM.
OcHoBHas 11€71b - CPOPMHUPOBATH HAYAJIbHBIE HABBIKU MPE0OPa30BaHUS BBIPAKEHUH.

5. Venwvt u mnoeoyeonvruxu (9 u)
Vron. Ilpsmo#, ocTpelid, TymoW yribel. [3MepeHne W NOCTPOEHWE YIJIOB C IOMOUIBIO
TpaHcnopTupa. JloMaHble W MHOTOYTOJBHUKH. BpImykible MHOroyronbHukd. [lepumetp
MHOTOYTOJTbHUKA.
OcHOBHBIE 1I€TM - MO3HAKOMUTh C HOBOM TeOMeTpudecKoll (GUrypoid - YIJioM, HOBBIM
U3MEPUTENbHBIM ~MHCTPYMEHTOM - TPAaHCHOPTHPOM, Ppa3BUTh H3MEpPUTENIbHBIE yMEHHE,
CHCTEMaTH3UPOBATh MPEJCTABICHUS O MHOTOYTOJIbHUKAX.

6. Jenumocmsv uucen (16 u)



Jenurtenu u KpaTHblE 4YHUCIla; HAaUOONBIIMK OOIIMI AEeNUTEeNbh U HauMeHblIee olliee KpaTHOE.
[Tpocthie U cocTaBHBIC yncha. Pa3noxeHne yuciaa Ha MPOCThIe MHOXHUTEIH. J[eIMMOocTh CyMMBbI
u npousBeneHus. [lpusnaku ngenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octarkom; pazOueHue
HATYpaJIbHBIX YHCEN HA KJIACCHI TI0 OCTAaTKaM OT JICJICHUS.
OcHOBHas 11eJb - TO3HAKOMHTD y4YaIlUXCs ¢ MPOCTEHIINMU MOHATUAMU TEOPUH IETUMOCTH.

7. Tpeyeonvruxu u yemoipexyeonvruxu (10 u)
Tpeyronbuuku u ux Buibl. [IpsmoyronpHuk, kBazapaTr. PasenctBo ¢uryp. Ilnomans
PSIMOYTOJIbHUKA, €TUHUIIBI TUIOMIA]TH.
OcHoOBHBIE 1I€JIU - TIO3HAKOMUTH y4alllUXcsl ¢ KiaccuuKaiuei TpeyroabHIUKOB M0 CTOPOHAM U
yriiaM, CBOWCTBaMHM MPSMOYTOJIbHUKA U €TO JAWaroHajei, HayduTh CTPOUTDH MPSMOYTOJBHUK Ha
HEJIMHOBaHHOM Oymare, chopMUpOBaTH MOHATHE PaBEHCTBA QUTYP, MIPOIOIIKUTH POPMUPOBAHUE
METPUYECKUX IIPEICTABICHUMN.

8. pobu (19 u)
[IpencraBienue o ApoOu Kak crocode 3arnucu 4acTH Beau4HHbI. [IpaBuiibHbIE U HETIpaBUIIbHBIC
npobu. M3obpaxkenue npoOeit ToukaMu Ha KOOpAUHATHON mpsiMoil. OCHOBHOE CBOMCTBO ApOOH.
Coxkparienue npob6eii. [IpuBenenue npodu k HoBomy 3HameHaremno. CpaBHeHue qpobeil. 3anuch
HATYpaJIbHOTO YKCTIa B BUAE JPOOH.
OcHoBHBIE TIETH - cHOPMUPOBATH y YUYAIIMXCS MOHATUS JIPOOH, MO3HAKOMHTH C OCHOBHBIM
CBOWMCTBOM ApOOM M MpPUMEHEHHEM €ro il NpeoOpa3oBaHUsS IpoOel, HayduTh CPaBHHUBATH
IpoowH.

9. Jleiicmesus ¢ opobsimu (35 u)
Crnosxenue u BeluuTaHue apodeit. CmemanHas Apo0b; MpeICcTaBIeHHe CMEIIaHHON ApoOU B BHIE
HENPAaBWJILHOM M BBIJCICHUE IIENIOM YacTH YWClIa U3 HENpPaBWIBHOW ApoOU. YMHOKEHUE H
neneHue ApoOeid; B3auMHO-oOpaTHble ApoOu. HaxokneHue yYacTH Lenoro W Lejoro Mo ero
yactu. Pemienue 3agau apuMeTHUECKUM CITIOCOOOM.
OcHoBHasl 11e/1b - BBIpA0OTaTh MPOYHBIC HABBIKM BBIMOJHEHUS apu(METHUYECKUX JIEHCTBUHN C
OOBIKHOBEHHBIMH IPOOSIMH.

10. Muozoepannuku (11 u)
Mpuororpannuku.  Ilpsmoyronesueiii  napamienenunen. Ky6. Ilupammupa.  PasBepTku
MHOTOTPaHHHKOB.
OcHoBHasl 1[eNb - Pa3BUTh MPOCTPAHCTBEHHBIE MPEJICTABICHHS YUAIUXCs IMyTeM OpraHU3aluu
pa3sHOOOpa3HOM EATENFHOCTH ¢ MOJICJIIMU MHOTOTPAaHHUKOB M UX U300paKEHUSIMH.

11. Tabruywvr u ouacpammor (9 u)
Urenue Tabnui ¢ AByMs Bxojamu. Mcronb3oBaHue B TaOJHMIaX CHENMATbHBIX CHUMBOJIOB U
o0o3nauenuii. Cronbuareie auarpamMmsbl. [Ipocteifmine npuemsl cOopa U IpeacTaBICHUS
uH(pOpMaLINH.
OcHoBHas 1eb - cHOPMHUPOBATH YMEHUE HM3BJIEKATh MH(POPMAIUIO M3 HECIOXHBIX TaOIHIl U
CTOJIOYATHIX AUATPAMM.
Ilosmopenue - Tu.
Maremaruka, 6 knace, (170 9)

1. [pobu u npoyenmut (20 u)

[ToBTOpenue: moHsTHE IpOOHM, OCHOBHOE CBOMCTBO JApOOM, CpaBHEHHE U YIOPSAOUYMBAHUE

npoOel, TpaBuiIa BBIMOJTHEHUs apudMeTHYeCKHX AeHCTBUUA ¢ ApoOsmu. [IpeoOpasoBanue
BBIPAKEHHH C IIOMOIIHI0 OCHOBHOTO CBOMCTBA ApoOH. Penenre oCHOBHBIX 3a/1a4 Ha APOOH.
[TonsiTue mpouienTa. HaxokieHne nmporieHTa OT BETUIHHBI.

Cronbuareie quarpaMMBbl: 9YTEHHE U TOCTpoeHne. KpyroBeie quarpaMMel.



OcHOBHBIE  IIENHM - CUCTEMATHU3UPOBaTh 3HAHUS 00 OOBIKHOBEHHBIX APOOAX, 3aKpEenuTh M
pa3BUTHh HABBIKU JIEHCTBUN C OOBIKHOBEHHBIMH JPOOSMU, TO3HAKOMUTH YYAITUXCS C MOHATHEM
IPOIICHTA, a TAK)KE PA3BUTh yMEHUE paboTaTh C quarpaMMamH.

2. Ilpamvie na niockocmu u 6 npocmpancmee (7 )
Ilepecekaromuecss npsimble. BepTukanbHble yribl, UX CBOMCTBO. llapainensHble mnpsmsle.
[TocTpoeHre mnapajieNbHbIX W MEPHEHIUKYIAPHBIX MpsMbIX. [IpuMepbl mnapauiedbHBIX U
NEPIEeHIUKYJISAPHBIX IPSIMBIX B OKPYXKAIOIIEeM MUPE.
PaccTosnue Mexnay IByMsi TOYKaMH, OT TOYKHA A0 HPSIMOH, MEXIY ABYMs MapayljieIbHBIMU
PSIMBIMHU, OT TOYKHU J0 TUIOCKOCTH.
OCHOBHBIE LIENM - CO3AATh y y4YaIIUXCS 3pUTEIbHBIE 00pa3bl BCEX OCHOBHBIX KOH(UTYpAIHid,
CBSA3aHHBIX C B3aMMHBIM PACIOJIO)KEHHEM JBYX IPSMBIX Ha IUIOCKOCTM M B IIPOCTPAHCTBE,
chopMHpOBaTh HABBIKH IOCTPOSHUS MApAJUICIbHBIX U MEPIEHAUKYISPHBIX MPSIMBIX, HAYYUTh
HAXOJUThb PACCTOSIHUE OT TOYKHU JI0 MIPSIMON, MEXTY JIBYMsI MapaJUIECIbHBIMU IPSIMBIMHU.

3. Hecamuunvie opoou (9 u)
Hecsatuunas 3anuch npobOeil. IlpencraBienne OOBIKHOBEHHOW IpoOM B BUJE JAECCATUYHOW U
JNECATUYHON B BHUIEC OOBIKHOBEHHOH; KpHUTEpUN OOpPaTUMOCTH OOBIKHOBEHHOH apoOu B
necsaTuuHyro. M300paxeHue AECITUYHBIX JpoOeil TOouykaMH Ha KOOPAMHATHOM MPSIMOM.
CpaBHeHue ecATUYHbIX Ipo0eil. JlecsTuunble Jpodu U MeTpUUyecKas cucTtemMa Mep.
OcHOBHBIE 1I€JIM - BBECTH MOHATHE JECATHUYHON IpoOM, BbIpaOOTAaTh HABBIKM YTEHMS 3aIIUCU
JECATUYHBIX Ipo0OeH, X CpaBHEHUS; CHOPMHUPOBATH YMEHUS MMEPEXOJUTH OT JACCATHUHON Tpodu
K OOBIKHOBEHHOM, BBIIMOJIHATH 00paTHBIE MPEeoOpa30oBaHUsI.

4. Jeticmsus c oecamuunvimu Opoosimu (27 u)
CrnoxeHue U BBIYUTAHHE NECATUYHBIX ApoOel. YMHOXKEHUE U JIeJIeHHE JEeCATUYHON JpoOH Ha
10. VYMmHOXeHHEe U JelleHue MAECATUYHBIX JApoOeil. OKpyrieHue AecATUYHBIX ApoOeit.
[TpubmmkeHHoe yacTHOe. BoinmonHenune neiicTBril ¢ 0OBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH.
OcHoBHbIE 117U - chOPMHUPOBATH HABBIKK JIEHCTBUN C JECATUUYHBIMH IPOOSMH, a TAK)KE HABBIKU
OKpPYTJIEHUS IECATUYHBIX IpoOeil.

5. Oxpyarcnocmo (9 u)
B3anMmHOe pacnonokeHue MNpsMOM M OKPY)KHOCTH, JABYX OKpyxkHocTell. KacartenbHas k
OKpYXHOCTH U ee moctpoeHue. [loctpoeHue TpeyroibHUKa Mo Tpem crtopoHaMm. HepaBeHcTBO
TpeyroiabHuka. Kpyriele tena.
OcCHOBHBIE  II€NTM - CO3AaTh y YYAIIMXCs 3pUTENIbHbIE 00pa3bl OCHOBHBIX KOH(UIyparuid,
CBSA3aHHBIX C B3aMMHBIM pACIOJIOKEHUEM MPSMON M OKPYXHOCTH, JIBYX OKPYXHOCTEH Ha
IUIOCKOCTH; HayYUTh CTPOUTH TPEYTOJbHUK IO TPEM CTOpPOHaM, c(OpMHUPOBATh MpPECTaBICHNE
0 KpYyTJIBIX Tenax (1ap, KOHYC, IMIUHAP).

6. Omnowenus u npoyenmot (17 u)
OTtHoleHue yncen u BeanuruH. MaciuTab. JleneHue B JaHHOM OTHOILIEHHH.
BolpakeHue mpoLEeHTOB JAECATUYHBIMU IpOOSIMHU; pELlIEHUE 3ajJad Ha IMPOLEHTHI. BripaxkeHue
OTHOIIECHHSI BEJIMYHH B ITPOLIEHTAX.
OcHoBHbIE LeIN - TIO3HAKOMHUTH C TMOHATHEM '"oTHomieHWe" U cHopMHUpPOBATH HABBIKU
WCIIOJIb30BAaHUSI  COOTBETCTBYIOLIEH TEPMHUHOJOTMH; Ppa3BUTh HABBIKM BBIUMCIIEHHUA C
IIPOLIEHTaMH.

1. Bwipasicenus, popmynvl, ypasrenus (15 u)
[Ipumenenue OyKB Ul 3alUCH MaTeMaTHUYECKHUX BBIpAXEHUH M NpeuiokeHuid. bykBeHHbIE
BBIpQXEHHUSI M YUCIOBble MOJCTaHOBKU. Dopmynbl. Dopmyibl NepUMETpa TpPEYroibHHKA,



nepuMeTpa M IUIOMIAAM MpPSIMOYroJibHHKa, oObeMa mapamienenunena. OopMynbl UIMHBI
OKPYKHOCTH U IUIOLIAAU Kpyra.
VpaBuenune. Kopenb ypaBHeHusi. CocraBiieHUE YpaBHEHUS MO YCIOBHUIO TEKCTOBOU 3a/1aUHu.
OcHOBHBIE ~ 1IeNTH - COPMHUPOBATH MEPBOHAYAIBHBIC MPEACTABICHUS O SI3bIKE MAaTEMaTHUKH,
OIHKCaTh C TOMOIIBI0 (OPMYII HEKOTOPHIE U3BECTHBIC YYAIIMMCS 3aBUCUMOCTH, TO3HAKOMUTH C
dbopMynaMu JJIMHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

8. Cummempus (8 u)
OceBas cummetpusi. Ocy cummetpun Gurypsl. Lientpansaas cummetpusd. [loctpoenue ¢urypsl,
CUMMETPUYHOM JIaHHOW OTHOCHUTEJIBHO NpPSIMOM M OTHOCUTEIBHO TOYKH. CumMeTpus B
OKpPY’KaIOIlleM MUDE.
OcHOBHBIE 1I€JIM - IO3HAKOMUTh yYalllUXCsl C OCHOBHBIMM BHJIaMU CUMMETPUH Ha IJIOCKOCTH;
HAY4YUTh CTPOHUTH (PUTYpY, CHMMETPUYHYIO TaHHOH (HUrype OTHOCHUTENBHO IMPSIMOHM, a TaKkKe
TOYKY, CUMMETPUYHYIO JAHHOW OTHOCHUTEIBHO TOYKH; JaTh IIPEICTABICHUE O CUMMETPUU B
OKPY’KaOIleM MHUDE.

9. ILenwvie yucna (13 u)
Yucna, mpOTUBOMNOJIOXKHBIE HATypalbHBIM. "Psan" mensix uucen. M3o0pakeHue LETBIX YHUCEN
TOYKaMHU Ha KOOpAMHATHOU npsiMoil. CpaBHeHME LenbIX uncen. CI0XKEeHUEe U BBIYMTAHUE LIEIIbIX
YHCell; BBIIOJIHUMOCTD OIEPAallMH BBIYUTAHMS. Y MHOKECHHME U JIE€JICHUE LEIbIX YMCEN; NPaBUIIa
3HAKOB.
OcHOBHbBIE 1I€JIM - MOTHUBUPOBATh BBEJECHUE OTPULIATENBHBIX 4YHCEN; cHOPMUPOBATh YMEHUE
CPaBHUBATH LIEJIBIE YKCIIA C OIIOPON HA KOOPAMHATHYIO IIPSIMYIO, @ TAK)KE BBIIIOJIHATH AEUCTBUSA C
LEJIbIMUA YU CIIaMHU.

10. Payuonanvuole uucna (17 1)
OtpunarensHsle ApoOHble uncna. llonarue panuonanpHOro uucna. M3o0paxkeHue uwmcen
TOYKaMHU Ha KOOpAMHATHOW mnpsimoil. IIporuBomonoxkuele uyucna. Moayns yucna,
reoMeTpuueckas uHTeprperanus Moayis. CpaBHEHHE pallMOHAIBHBIX uncel. ApudmMerndeckue
JENCTBUS C pallMOHaIbHBIMU YHCIIAMH, CBOMCTBA apu(PMETUUYECKUX JIEHCTBUI.
IIpumepsl HCHONB30BaHUSA KOOpPAMHAT B peainbHOM mpakTuke. lIpsmoyrosbHas cucrema
KOOpJMHAT Ha IulocKocTH. KoopAauHAThl TOYKM Ha IUIOCKOCTH, alciucca W OpAMHATA.
[TocTpoenue Touek u GUTyp Ha KOOPIUHATHOM TIOCKOCTH.
OcCHOBHBIE  LI€JIM - BBIPA0OTaTh HABBIKM JEMCTBUHM C MOJOXKHUTEIBHBIMH U OTPHULATEHBIMU
quciaaMu; cOPMHUPOBATH NPEACTABICHUE O IEKAPTOBOM CUCTEME KOOPIMHAT Ha MIOCKOCTH.

11. Muozcoyzeonvnuxu u muocoepannuxu (9 u)
Cymma yrnoB TpeyrosiabHuka. IlapamienorpaMm u ero cBoicTBa, IOCTPOEHHUE MapalIeIorpaMmMa.
[TpaBuiibHBIE MHOrOYrojbHUKU. [lnomaau, paBHOBEIMKHE U PaBHOCOCTABIIEHHBIE (UIYDBHI.
IIpuzma.
OcHOBHBIE 1I€7M - Pa3BUTh 3HAHUS O MHOTOYTOJIbHUKAX; Pa3BUTh MPEICTABICHUE O TUIOMIA/IAX,
C ujeell mnepekpauBaHUs (QUIYyppl C LEIbI0 ONpeAeNeHUs €€ IUIomagu; cpopMHUpOBaTh
npe/cTaBieHue O Mpu3Me; 0000IMUTh MPHOOPETEHHBIE N€OMETPUYECKUE 3HAHUS U yMEHUS U
HAYYHUTh IPUMEHSTH UX IPU U3YYECHUH HOBBIX (PUTYp M UX CBOMCTB.

12. Muooswcecmsa. Kombunamopuxa. (8 )
[Tonsstue MHOXkecTBa. IlpuMeppl KOHEUHBIX W OECKOHEUHBIX MHOXecTB. [lonMHOXecTBa.
OCHOBHBIE YHUCIIOBbIE MHOKECTBA W COOTHOIICHHS MEXIy HHUMH. Pa30ueHue MHOXKECTBa.
OObenuHeHne U nepeceyeHre MHOKecTB. MiumocTpaiusi OTHOIIEHUH MEXIy MHOKECTBAMU C
MTOMOUIBIO KPYTroB Dujepa.
Pemenrie KOMOMHATOPHBIX 33/1a4 epeOOPOM BCEX BO3MOKHBIX BAPHAHTOB.



Crnydaiinoe coosiTHe. JlocTOBepHOE M HEBO3MOKHOE COOBITHSI. CpaBHEHHE IIIAHCOB COOBITHIA.
OcCHOBHBIE 1I€JH - O3HAKOMUTH C MPOCTEUIIUMHU TEOPETUKO-MHOKECTBEHHBIMHU TTOHSATUSIMU,
Takke cHOPMUPOBATH NMEPBOHAYAIHHBIC HABBIKM UCIOJIB30BAaHUS TEOPETHKO-MHOXKECTBEHHOTO
S3bIKQ; PA3BUTh HABBIKUA PEIICHUS KOMOMHATOPHBIX 33Ja4 MyTeM Iepedopa BceX BO3MOMKHBIX
BapHAHTOB.
13. Iloemopenue (10 u)
Aareopa, 7 kaacc (102 1)
1. Jlpobu u npoyenmor (11 u)
CpaBHeHue apoOeii. Beraucienust ¢ panuoHanbHbIMU 4KciaMu. CTENeHb ¢ HAaTypaJbHBIM

nokasaresneM. 3ajadd Ha IpoueHTbl. CTaTUCTUYECKUE XapaKTEPUCTUKH.
OCHOBHBIE IIETH - CHCTEMATH3UPOBATh M OO0OOIUTH CBeAeHUS 00 OOBIKHOBEHHBIX U
JECSATUYHBIX Ip0o0siX, 00eCIeYnTh HAa 3TOM OCHOBE JajbHEHIlIEe Pa3sBUTUE BBIUMCIUTEIbHBIX
HaBBIKOB, YMEHUH peIIaTh 3a/1aud Ha MPOIEHTHL; CPOPMHUPOBATH MEPBOHAYAIBHBIC YMEHUS
CTaTUCTUYECKOTO aHAJIN3a YUCIIOBBIX IaHHBIX.

2. Ilpsamas u obpamuas nponopyuonaibHocmo (8 u)

3aBucumocty 1 Gopmyisl. [Ipsimas nponopruoHanbHOCTh. OOpaTHast MPONOPIUOHAIBHOCTb.
[Tponopunu. Pemenne 3agad ¢ noMoiupto nponopuuii. [IponopunonansHoe neneHue.
OcHoBHblEe 1enM - chopMHUpOBaTh NPEJICTaBICHUS O TpPAMOM U OOpaTHOM
IPONOPLUMOHAIILHOCTSX BEJIUYMH; BBECTH IOHATHE MPOMOPLHUM M HAYYUTh Yy4alUXCs
MCII0JIb30BaTh IPONOPLUH IIPU PELICHUH 3a/1a4.

3. Beeoenue 6 anceopy (9 u)

bykBeHHast 3anmuch CBOWCTB JeiicTBuii Haj uyuciaamu. I[IpeoOpa3zoBaHue OyKBEHHBIX
BeIpakeHUil. PackpbiTe ckoOok. [IpuBeenune nmo1o0HbIX claraeMbix.

OcHOBHBIE 1IeNU - CPOPMHUPOBATH y y4alllUXcs NEpBOHAYAJIbHBIE NPEACTABICHUS O S3bIKE
anreOpbl, O OyKBEHHOM HCUUCIIEHUHM; HAYYHUTh BBIIOJHATH 3JIEMEHTAapHbIE 0Oa30BbIe
npeoOpa3oBaHusi OyKBEHHBIX BBIPA)KEHUI.

4. Vpasnenus (10 u)

Anrebpanueckuil crnoco0 pemenus 3anad. KopHu ypaBHeHus. PemieHue ypaBHEHM.
Pemenue 3aga4 ¢ mnoOMoIIbIO YpaBHEHUN.

OcHOBHBIE 1I€IH - MO3HAKOMUTH YYalIUXCs C MOHSATUEM yYpaBHEHUS U KOPHS ypaBHEHUS, C
HEKOTOPBIMU CBOICTBaMH ypaBHEHHH; C(HOPMHUpPOBATh YMEHHE pellaTb HECIOXKHbIE
JUHEWHbIE YPAaBHEHUS C OJJTHOW MEPEMEHHOM; HauaTh 00yuYeHUE PEeLICHUIO TEKCTOBBIX 3a7a4
areOpanyeckuM CriocoOOM.

5. Koopounamet u epaghuxu (10 u)

MHoOxecTBa TOYEK Ha KOOPAUHATHOM NpsAMoin. PaccTosiHue Mexay TOYKaMu KOOPIMHATHOM
npsiMoii. MHo’kecTBa TOYEK Ha KoopAMHATHOM IuiockocTH. ['paduxu. Emé Heckoabko
BaXXHBIX rpapuKkoB. ['paduku BOKpyr Hac

OcHOBHBIE 1IENIN - Pa3BUTh YMEHUs, CBA3aHHbIE ¢ pabOTON Ha KOOPAMHATHOM MpsSMOM U Ha
KOODIMHATHOM MIOCKOCTH; MO3HAKOMHUTB € TpadUKaMH 3aBUCUMOCTel y=X, y=-X, y=X 2, y=X
3 y= |x|; chopMHpOBaTh MEepBOHAYAIbHbIE HABBIKW MHTEPIpETAi T'PpadUKOB peaslbHbIX
3aBUCUMOCTEM.

6. Csoticmea cmenenu ¢ namypanvhvim nokazamenem (10 u)

[IpousBenenue n yactHoe ctemneHeil. CTeneHb CTENeHH, MPOU3BEACHUS U apodu. PereHune
KOMOMHATOpHBIX 3a/1a4. [lepecTraHOBKH.



OcHoBHBIE 1IeNM - BBIPa0OTaTh YMEHHUE BBHINOJIHATH JACUCTBUS HaJ CTENEHAMU C
HATYpaJIbHBIMH TIOKA3aTeNsIMU; HAYYUTh MPUMEHSTh MPABUJIO YMHOXKCHUS TPU PEUICHUH
KOMOMHATOPHBIX 33]1a4.

7. Mnocounenwi (16 u)

OpHowieHbl W MHOTOWIeHbl. CIIO)KEHHE W BBIYMTAHUE MHOTOWICHOB. YMHOXXCHUE
OJIHOYJICHAa Ha MHOTOWIEH. YMHOXXEHHE MHOrowieHa Ha MHoroujeH. DopMylbl KBajpara
CYMMBI M KBajjparta

Paznocrtu. Pemenue 3aga4 ¢ moMoIbo ypaBHEHUH.

OcHoBHBIE 1I€JIU - BBIPAOOTaTh YYEHUS BBINOIHSITH JEHCTBUS C MHOIOWICHAMH, IPUMEHAThH
dbopMyInbl KBagpaTa CyMMBI M KBajpaTa pPa3HOCTH, Kyba CyMMBbI M KyOa pa3HOCTH s
npeoOpa3oBaHus KBaipaTa U Ky0a JBy4IeHa B MHOTOUWICH.

8. Pasznooicenue mHo2ouneHo8 na muodcumenu (16 1)

Breinecenmne obmiero MHOXkwuTenst 3a CKoOku. CrocoO rpymmupoBku. Dopmyna pazHocTH
kBagparoB. DopMmynbl pa3sHOCTH U CcyMMbl KyOoB. Pa3znoxkeHue Ha MHOXUTEIH C
MPUMEHEHHEM HECKOJBKUX CIOCO0OB. PelieHue ypaBHEHMII C MOMOIIBIO Pa3jOKEHUS Ha
MHO>KUTEJH.

OcHOBHBIE LIENH - BEIPAOOTaTh YMEHHE BBIIOIHATH PA3I0KEHUE Ha MHOXKHUTEIHU C MTOMOIIBIO
BBIHECEHHUs OOIIEro MHOXHTENIS 3a CKOOKM W CIOCOOOM TPYNIUPOBKU, a TaKXKe C
npuUMEHEHHEM (OPMYIT COKPAIEHHOTO YMHOKEHUSI.

9. Yacmoma u sepossmuocms (7 4)

Crnyuaitnble coObiTus. YacToTa ciaydaiiHOro coObITHs. BeposTHOCTB Cily4aiiHOTO COOBITHS.
OcHOBHBIE 1IEJIH - MTOKa3aTh BO3MOKHOCTh OLICHWBAHUSI BEPOSITHOCTH CIIy4alHOTO COOBITHS
IO €ro YacToTe.

10. Iloémopenue. Umozosas xoumponvras paboma (5 u)
Aureopa, 8 kaace (102 4)

1. Aneebpauueckue opoou (20 u)

Uto Takoe anreOpamveckas npoOb. OCHOBHOE CBOMCTBO ApoOu. CloXKeHHE U BBHIYMTaHUE
anreOpandyeckux  Jpobeil.  YMHOXeHMEe W JelieHue — anredpamdeckux — JIpooeil.
[IpeoOpa3zoBanne BBIpAKEHHM, coiaepkammx anredpanyeckue ApoOu. CTemneHb ¢ IeNbIM

nokazaresneM. CBOWCTBA CTENEHHU C IIEJIBIM ITOKa3aTeNeM.

OcHoBHas 1enb — c(OpMUPOBAaTH YMEHMS BBINOJHATH JEUCTBUS C alNreOpandyecKuMu
Opo0sMHU, NEHCTBHA CO CTEMEHSMHM C IEJbIM I0Ka3aTeleM; pPa3BUTh HABBIKU PpEIICHUS
TEKCTOBBIX 3aj1ay alNreOpandeckuM MeTO/IOM.

2. Ksaopamnuie xopHnu (15 u)

3amava 0 HAaXOXKJEHUM CTOPOHBI kBaapara. Mppamumonansueie uncna. Teopema ITudaropa.
KBanpatHblii kopeHs (anrebpamdeckuii moaxon). I'paduk 3aBucumoctn  y=vx. CBoiicTa
KBaJpaTHBIX KopHel. IlpeoOpa3oBaHue BbIpakeHUH, coJepXkalluX KBaJpaTHbIE KOPHHU.
KybOuueckuii KOpeHb.

OcHOBHasl 1eJIb — Hay4uTh MPEoOpa3oBaHUSIM BbIPAXKEHHUH, COJAEp)KAIIMX KBaJpaTHBIE
KOPHHM; Ha MpUMepe KBaJPaTHOrO U KyOW4YecKoro KopHed chopMUPOBATH MPEICTABICHUS O
KOpHE N-i CTENEHMN.

3. Ksaopammuwie ypasnenus (19 u)

KBanpatHoe ypaBHeHue. @opMyiibl KOPHEM KBaJIpaTHOrO ypaBHEHMs. PelleHne TEeKCTOBBIX
3a/1a4 COCTaBJIEHUEM KBaJIpaTHBIX ypaBHeHuil. Teopema Buera. Pa3noxeHne Ha MHOKUTENN
KBaJIpaTHOI'O TPEXWJICHA.



OcHOBHas 1leJIb — HAy4uTh pelIaTh KBAJApaTHHIE YPABHEHUS U HCIOIb30BaTh HMX IpPH
PELICHUH TEKCTOBBIX 3a/1a4.

4. Cucmemwl ypaguenuti (20 u)

VYpaBHeHue ¢ IByMs mepeMeHHbIMH. JIMHEiiHOe ypaBHEHHE C JBYMs MEPEMEHHBIMH U €Tro
rpaduk. [Ipumepsl pemeHus: ypaBHEeHHI B LenbIX yuciax. CucremMa ypaBHEHHMIA; pelIeHue
CHCTEM JIBYX JIMHEHHBIX YpaBHEHUH C JBYMs IIEPEMEHHBIMM, Ipauueckasi MHTEpIIpeTalusl.
[Tpumeps! perieHuss HeMMHENHBIX CUCTEM. PellieHre TeKCTOBBIX 33a/1a4 COCTaBIEHUEM CUCTEM
ypaBHEHHMH. YpaBHEHHE C HECKOJIBKMMU IIEPEMEHHBIMU.

OcHOBHast 1Ledb — BBECTU IIOHATHS YpPAaBHEHMsI C JIByMs IEpEMEHHbIMH, TIpaduka
YPaBHEHHS, CHCTEMbl yPaBHEHUN; OOYUHUTH PELUICHUIO CUCTEM JIMHEHHBIX YPAaBHEHHM C IBYMSI
NEPEMEHHBIMH, a TaKXe MCIIOJb30BaHHMIO NPHEMa COCTABJICHUS CUCTEM YpPAaBHEHHH IpH
PELICHUH TEKCTOBBIX 3a/1a4.

5. @yuxyuu (14 u)

Oynaknus. O6nacTh omnpeAesieHuss W 00yiacTh 3HavYeHWH QyHKuu. ['paduk ¢GyHKIUU.
Bospacranue u yObiBaHMe (YHKLUHU, COXpPaHEHHE 3HAKa HA IPOMEXYTKe, HyJIu (QYHKLUU.
Oynkuun U ux rpaduxu. [Ipumepsl rpadpuyeckux 3aBUCUMOCTEH, OTPAXKAIOLIUX PealbHbIe
HPOLIECCHI.

OcHOBHasi ~ [eiNb — IMO3HAKOMUTh  YYalIMXCS C  TOHATHEM (PYHKIUH, PaCUIMPUTH
MaTeMaTHYECKUH S3bIK BBEACHHWEM (DYHKIIMOHAIBHOW TEPMHUHOJIOTMM W CHMBOJIHKH;
paccMOTpeTh CBOMCTBA M TpaUKH  KOHKPETHBIX  YHUCIOBBIX  (YHKIMH:  JTHHEHHOU
byHKIIH U (YHKIMM; TIOKa3aTh 3HAYUMOCTHh (YHKIMOHAJIHHOTO ammapara s
MOJICIMPOBAHMS pEaJbHbIX CHUTyallMd, HAy4UTh B HECIIOXKHBIX CIydasX IPUMEHSTbH
HOJIy4EeHHBIE 3HAHUS JUISl PELICHUs IPUKIIAJHBIX M IPAKTUUYECKUX 3ajiau.

6. Beposmuocms u cmamucmuxa (9 u.)

CraTucTuyeckue XapaKTepUCTUKU psAda JaHHbIX, MEIUaHa, CpeiHee apupMeTHdeckKoe,
pasmax. Tabmuma uyactoT. BeposTHOCTH paBHOBO3MOXKHBIX coObITHH. Kitaccuueckas
(dopMyIta BEIYHCICHUST BEPOATHOCTH COOBITHS U YCIIOBHS €€ puMeHeHus. [Ipeacrasienue o
F€OMETPUUYECKON BEPOSITHOCTH.

OcHoBHas 11e71b — c(HOPMUPOBATH MPEACTABICHUE O BOSMOXKHOCTSX ONMCAHUS H 00pabOTKH
JAHHBIX C TIOMOIIBIO PA3JIMYHBIX CPEIHUX; MO3HAKOMHUTH YYAIIUXCS C BBIYMCICHUSMH
BEPOSTHOCTH CIY4aHOrO COOBITHS C TIOMOIIBIO KJIAcCHYECKOH (GOopMynbl M U3
reOMETPUUECKUX COOOpaKeHUH.

7. Ilosmopenue. Hmoeosas konmponvras paboma (5 1)

Auareopa, 9 kaacc (102 1)

1. Hepasencmesa (18 u).

JleiicTBUTENBHBIC YNCITa KaK OECKOHEYHBIE IECATUYHBIE IpoOH. UNCIIOBBIE HEPABEHCTBA M X

cBoiicTBa. JloKa3aTeabCTBO UYMCIOBBIX U  anreOpanyeckux HepaBeHCTB. JIMHeWHbIe
HEPAaBEHCTBA C OJHON MEPEMEHHOM U UX CHUCTEMBI. TOYHOCTh MPUOIMIKEHUS, OTHOCUTENIbHAS
TOYHOCTb.

OcHoBHasl 11e1b — II03HAKOMUThH YYaIIMXCA CO CBOWCTBAMU YHMCIIOBBIX HEPABEHCTB M MX
IPUMEHEHHEM K PEIIEHUI0 3a1a4 (CpaBHEHHME U OLIEHKa 3HAuY€HUN BBIPAXKECHUH,
JI0Ka3aTeIbCTBO HEPABEHCTB M JIp.); BHIpAOOTaTh yMEHHUE peliaTh JUHEWHbIE HEPABEHCTBA C
OJHOI MEPEMEHHON 1 UX CHCTEMBI.

2. Kesaopamuunas ¢pynxyus (19 u).



Oyukiusa u ee rpaduk. CpoiicTBa KBaapaTHUHOW (YHKIIMU: BO3pAcCTaHWE W YOBIBaHUE,
COXpaHEHHE 3HaKa Ha MPOMEXYTKe, HamOoiblee (HauMMeHbIIee) 3HaueHue. PemieHue
HEPABEHCTB BTOPOM CTENEHU C OAHOU NEPEMEHHOM.
OcHoBHasi 1eNb — T[O3HAKOMHUTH YYAIIUXCS C KBaApaTHYHOM (yHKIMEH Kak ¢
MaTEMaTUYECKON MOJIEIbIO, ONMCHIBAIOIIEH MHOTHE 3aBUCUMOCTH MEXKIY pealbHbIMU
BEJIMYMHAMU; HAY4YUTh CTPOUTH rpaduK KBaApAaTUYHOW (PYHKIMU M YUTATh MO rpaduKky ee
CBOIiCTBa; cPOPMHUPOBATH YMEHUE UCIIOIB30BaTh I'paduuecKue MpeCTaBICHUS I PEIICHUs
KBaJIpaTHBIX HEPABEHCTB.
3. Vpasnenus u cucmemul ypasnenuti (26 u).
Paunonanbnple  BbIpakeHus. JlomycTUMble 3HAYEHUS [EPEMEHHBIX, BXOJAIIUX B
anreOpanyeckre BbhIpakeHHs. TOXIECTBO, JOKA3aTEIbCTBO TOXKIECTB. PelieHHe HEnbIX |
OpOOHBIX ypaBHEHUH C OnHOW mepeMeHHOH. [IpuMepsl perieHuss HeTUHEHHBIX CHCTEM
YpaBHEHHUU ¢ JByMS TIEPEeMCHHBIMH. PemieHune TekcToBbIX 3amad. [paduueckas
MHTEPIIPETALNS PEIICHUs] YPAaBHEHUH U CUCTEM ypaBHEHUH.
OcCHOBHass LEeIb — CHCTEMAaTU3UPOBAaTh CBEIACHUS O PAlMOHAIBHBIX BBIPAXKEHUSAX U
YpaBHEHHUAX; IMO3HAKOMUThH YYAIIMXCS C HEKOTOPHIMH MpPHUEMaMHU pEIICHUs YpaBHEHMI
BBICIIMX CTENeHei, oOy4uTh pEUICHUIO IPOOHBIX YPAaBHEHW, pa3BUTh YMEHHE pElIaTh
CUCTEMbl HEJIMHEHHBIX YpaBHEHHH ¢ ABYMs NEPEMEHHBIMM, a TAaK)KE€ TEKCTOBBIE 3aJauu;
MO3HAKOMHUTH C MPUMEHEHHEM Tpa(hUKOB JJIsl UCCIEAOBAHMS U PEIICHHS CHCTEM YpaBHEHHMA
C ABYMs IIEPEMEHHBIMU U YPABHEHUN C OJTHON ITEPEMEHHOM.
4. Apugpmemuueckasn u ceomempuuecxas npozpeccuu (18 u).
ApudmeTrnueckas 1 reomeTpudeckas nporpeccuu. @opmysbl n-ro 4jaeHa U CyMMBI 1 4JICHOB
apudMeTHuecKoil 1 reoMeTpuuecKoi nporpeccuii. [IpocTeie U Cl10KHbBIE TPOICHTHI.
OcHOBHasg  1elb —  pacIIMpUTh  NPEICTABICHUS  y4dalUXCsi O  YHUCJIOBBIX
MOCNEAOBATENbHOCTAX; M3YyYUTh CBOMCTBA  apu(METHYECKOM U  T€OMETPUUYECKOM
MPOTrPECcCHil; pa3BUTh YMEHHUE pelIaTh 3a/1a4K Ha MPOLEHTHI.
5. Cmamucmuka u eeposmuocmo (9 u).
['eHepasibHass COBOKYNHOCTb M BbIOOpKa. PamxupoBaHue naHHBIX. [loaMroH wyacToT.
WnTepBanpHblii psia. I'mctorpamma. BpiOopouHas aucnepcusi, cpeiHee KBaJpaTUYHOE
otkioHeHne. Kombunaropuslie 3a7aun. [lepectaHoBKY, pa3MeleHHs], COUETaHuUS.
OcHoBHas 1eab — c(OPMUPOBATH MPEACTaBIEHUE O CTATUCTHMUYECKUX HCCIIEAOBAHUSIX,
00paboTKe JAHHBIX U UHTEPIPETALUU PE3YJIbTAaTOB.
6. Ilosmopenue. Hmoeosas konmponvras paboma (12u)

I'eomerpus, 7 kaacce (68 4)
1. Hauanvuvle ceomempuueckue ceedenus (7 1)
[Tpsimast u otpe3ok. Jlyy u yron. CpaBHEeHUE OTpE3KOB U YIJIOB. M3MepeHue OTpe3KOB.
N3mepenue yrios. [lepneHauKysipHbIE IPSIMBIE.

OcHoBHbIE 1I€TU -00BSACHATH, YTO TaKOE OTPE3OK, JIyd, Yroj, Kakue (Urypbl Ha3bIBAIOTCS
PaBHBIMHU, KaK CPAaBHUBAIOTCA WM HU3MEPSAIOTCA OTPE3KM M YIVIbl, YTO TAKOE TIpagyc u
rpaaycHas Mepa yria, Kakoi yroil Ha3bIBaeTCs IIPSIMBIM, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO
TaKO€ cepelMHa OTpe3Ka U OMCCeKTpuca yriia, Kakue yrilbl Ha3bIBalOTCS CMEXXHBIMU U KaKue
BEPTUKAIBHBIMU; (HOPMYyITUPOBaTh U 0OOOCHOBBIBATH YTBEPIKJIEHHUS O CBOHCTBAX CMEXHBIX U
BEPTUKAIBHBIX YIJIOB; OOBSCHATH, Kakue IMpsMble Ha3bIBAIOTCA MEPHEHAUKYISIPHBIMU;
dbopMynupoBaTh U  OOOCHOBBIBaTH  YTBEPKACHHE O CBOMCTBE [JBYX MpSMBIX,
NEePIEeHIUKYISAPHBIX K TpeTbel; Hn300pakaTh M pacro3HaBaTh YKa3aHHbIE MPOCTEHIINE
burypsl Ha yepTexax; pelarh 3aJa4l, CBI3aHHbIE C STUMU MPOCTEHIIUMU PUTYpaMHU.



2. Tpeyeonvruxu (14 u)

[lepBblii mpU3HAK paBEHCTBA TPEYroJbHUKOB. Meanuanbl, OHCCEKTPUCHI M  BBICOTHI

TPEYroJIbHUKA
BTopoii u TpeTuii IpU3HAKU PaBEHCTBA TPEYTOJBbHUKOB.
OCHOBHBIE LIeH - OOBACHATH, Kakas (pUrypa Ha3bIBaCTCS TPEYTrOJbLHUKOM, YTO TAKOE BEPIIMHBI,
CTOPOHBI, YIJIbl U MIEPUMETP TPEYTOJIbHUKA, KaKOW TPEyroJbHUK Ha3bIBA€TCs PABHOOEAPEHHBIM
U Kakoil paBHOCTOPOHHUM, KaKH€ TPEYTOJIbHUKH Ha3blBAIOTCA DPABHBIMM; M300paxarb M
pacrio3HaBaTh Ha YEepTEKaxX TPEYrOJbHUKU M UX JIEMEHTHI; (OpMyIupoBaTh U JI0Ka3bIBaTh
TEOpeMbl O MPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB; OOBSCHATh, UYTO  Ha3bIBAETCS
NEePIEHANKYIISAPOM, MPOBEAEHHBIM W3 JAaHHOM TOYKM K JaHHOW NpsAMOM; (HOopMyIHpoBaTh U
JI0Ka3bIBaThb TEOPEMY O MEPIEHIUKYIApPE K MPSAMOM; OOBACHATh, KaKU€ OTPE3KH Ha3bIBAIOTCS
MenaHo!, OMCCEKTPUCON U BHICOTON TPEYroJbHUKA; (POPMYIHPOBATH U JOKA3BIBATh TEOPEMBI O
CBOWCTBaX paBHOOEIPEHHOTO TPEYrojbHHUKA; pEIIaTh 3a/auyd, CBA3aHHBIE C TNPU3HAKAMHU
paBeHCTBAa TPEYI'OJILHUKOB M CBOMCTBaMHU paBHOOEAPEHHOI'O TPEYrONbHUKA; (HOPMYIUPOBATH
OIpe/ielIeHue OKPYKHOCTH; OOBSICHATh, YTO TaKoe IEHTp, paauyc, Xopla U JAUaMeTp
OKPY)KHOCTHM; pellaTh MpocTeiline 3ajauyd Ha MOCTpOoeHHE (IOCTPOCHHE YIJa, PaBHOTO
JAHHOMY, TIOCTPOCHHE OMCCEKTPUCHl yIVIa, MOCTPOCHHE MEPIEHAUKYIAPHBIX MPSIMBIX,
IIOCTPOCHUE CEpEeMHbl OTpe3Ka) U OoJiee CIOXKHBIE 3a/ladyd, MCIONb3YIOIIUE YKa3aHHbIE
IIPOCTEUIINE; CONOCTABIIATh IOJYYEHHBIM pE3yJdbTaT C YCIOBHUEM 33Jlayd; aHAIU3UPOBATh
BO3MOJKHBIE CIIy4au

3. Ilapannenvnovie npsmoie (9 u)
ITpu3Haky napauIeIbHOCTU ABYX NPSAMBIX. AKCHOMA NTapaJlICNIbHBIX MPSMBIX.
OcHoBHBIE Lenu - (OPMYJIMPOBATH ONPEAEICHUE MapaVICIbHBIX HPSAMBIX; OOBICHATH C
IIOMOIIIBI0 PUCYHKA, Kakue YIibl, 0Opa3oBaHHbIE MpPU MEPECEUCHUU JBYX MPSIMBIX CEKyILeH,
Ha3bIBAIOTC  HAKPECT JICKAIIMMH, KaKU€ OJHOCTOPDOHHMMHU M KaKHE€ COOTBETCTBEHHBIMU;
(bopMynupoBaTh U JIOKa3blBaTh TEOPEMbI, BBIPAXKAIOILIME MPU3HAKK MNapaICIbBHOCTH JBYX
HPSIMBIX; OOBACHATH, YTO TaKOE aKCHOMBI T€OMETPUM M KaKHE aKCHOMBI YK€ HCIOJb30BaJIUCh
paHee; (QOpMyIMpPOBaTh AKCUOMY MapajyIeNbHBIX MPSAMBIX M BBIBOJUTH CIIEJACTBUS M3 HEE;
bopMynupoBaTh U JOKa3blBaTh TEOPEMBI O CBOMCTBAX MapajiebHBIX MPSMbIX, OOpaTHbIE
TeopeMaMm O NMPU3HAKAX NAapPAJLIEIbHOCTH, CBI3aHHBIX C HAKPECT JIEKAIMMH, COOTBETCTBEHHBIMU
U OJHOCTOPOHHHMHM YIJIAMH, B CBSI3U C 3TUM OOBSACHAThH, YTO TAaKOE YCIOBHE M 3aKIIOUYEHHUE
TEOpEeMbI, KaKasi TeopeMa Ha3bIBaeTCsl 0OpPAaTHON MO0 OTHOUICHHUIO K IaHHON TeopeMe; 0ObsACHSTD,
B uéM 3aKJII0YaeTcs METOJ J0KazaTeslbCTBAa OT MPOTHBHOTO: (pOpMyIMpoBaTh M JIOKa3bIBaTh
TeopeMbl 00 yrjlax ¢ COOTBETCTBEHHO NapajjieIbHbIMU U MEePHEHIUKYISIPHBIMU CTOPOHAMH;
NPUBOAUTH IPUMEPBI MCIOJB30BAaHUSA 3TOr0 METOJA; pellaTh 3aJa4d Ha BBIYUCIICHUE,
JI0OKa3aTeJIbCTBO U IMIOCTPOCHHUE, CBSI3aHHBIE C MAPAJICIIbHBIMU ITPSMBIMU.

4. CoomHoweHus medxHcoy CmopoHamu u yeramu mpey2oivhuxa (16 1)
Cymma yrinoB TpeyroibHuKa. COOTHOIIEHUS MEXIYy CTOPOHAaMU U YIJIaMH TPEYroJbHUKA.
IIpssMoyrosibHBIE TPEYTOJIBHUKU. [IoCTpOEHNE TpEyroabHUKA 10 TPEM DIIEMEHTaM.
OcHoBHBIE 1IeNH - (HOPMYIHPOBATH U JI0KA3bIBATh TEOPEMY O CyMME YIJIOB TPEYrojbHHKA U €&
CJIEZICTBHE O BHEIIHEM YIJIe TPEyrojbHHKA, MPOBOJIUTH KIACCU(PHUKAIMIO TPEYTOJIBHUKOB I10
yriam; (GopMyJIMpOBATh U JOKA3bIBATh TEOPEMY O COOTHOLICHUSAX MEXIY CTOPOHAMH U yIJIaMu
TpeyrojbHuKa (IpsiMoe U 00paTHOE YTBEPXKACHHUS) U CIEACTBHS U3 HEE, TEOPEMY O HEPABEHCTBE
TpPeyrojibHUKa; (QOpMYyIUpOBaTh M JOKa3blBaThb TEOPEMBI O CBOICTBaxX MPSIMOYTOJbHBIX
TPEYrOJIbHUKOB (MPSAMOYTOJbHBIA TpeyroibHUK ¢ yrioM 30°, mNpu3Haku paBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB); (DOpMYNIHpOBaTh ONpENETCHHUs] PACCTOSHUSA OT TOYKU O



NPSMOM, PACCTOSHUS MEXAY TapalIeIbHBIMUA TIPSIMBIMU; pPEIIaTh 3aJa4dl HA BBIYHCIICHUS,
JIOKA3aTeNbCTBO M TIOCTPOSHUE, CBS3AHHBIE C COOTHOIICHUSMHU MEXIY CTOPOHAMH M YTIIaMu
TPEYrOJbHUKA M PACCTOSHUEM MEXKIy MapajUIeIbHBIMH MPSMBIMH, TpPH HEO0OXOIUMOCTH
MPOBOANTH TIO XOAYy PEUICHHs IOMOJHUTEIbHBIE TIOCTPOCHUS, COMOCTABISATH IMOTYYCHHBIN
pe3yNbTaT C YCIOBUEM 3314, B 33]]a4aX Ha MOCTPOCHHUE UCCIIEIOBATH BO3MOXKHBIC CITyJaH.
Leomerpus, 8 kiaace (68 u)
1. Yemwipéxyeonvruxu (14 1)
Msuoroyronpauky. [lapannenorpamm u tpanenus. [IpsmMoyroasHUK, poMO, KBapar.
OCHOBHBIC 1M - OOBSCHATH, YTO TAKOE JOMaHas, MHOTOYTOJIbHUK, €r0 BEPIIMHBI, CMEXKHbBIE

CTOPOHBI, IMAaroHalu, U300pakaTh M paclo3HaBaTh MHOTOYTOJBHUKHU HA YEPTeKax; MOKA3bIBATh
BJIEMEHTHl MHOTO YTOJIbHHMKA, €r0 BHYTPEHHIOIO M BHEIIHIOK o00Jactu; (opMyIHpoBaTh
OTIpeNieIeHNE BBIMYKJIOTO MHOTOYTOJIbHUKA; H300pakaTh M PACMO3HABATH BBIMYKJIBIE U
HEBBIMYKJIbIE MHOTOYTOJBHUKH; (DOPMYITUPOBATh M JIOKA3bIBATh YTBEPKACHHUS O CyMME YTJIOB
BBIIIYKJIOTO MHOI'OYTOJbHUKA M CYMME €ro BHEIIHUX YIJIOB; OOBSACHATb, KaKHE€ CTOPOHbI
(BepIIMHBI)  YEThIPEXYTOJIbHUKA  HA3bIBAIOTCA  MPOTUBOINOJIOKHBIMU;  (OPMYJIHUPOBATH
olpesieNIeHusl MapajuielorpaMma, Tpareuud, paBHOOEAPEHHONM W MPSIMOYrOJIbHOM Tparenui,
OpSAMOYTOJIbHUKA, poM0Oa, KBajJpaTa, HM300pakaTh M pacHO3HaBaThb 3TH YETHIPEXYTOJbHUKHY;
(bopMyIMpOBAThH U JOKA3bIBATH YTBEPHKACHUS 00 UX CBOMCTBAX U MPU3HAKAX;
OOBSACHATH, KAKKE JABE TOUKU HA3bIBAIOTCSI CUMMETPUYHBIMU OTHOCUTEIBHO NIPSIMOM (TOUKH),
B KaKOM cilydae (purypa Ha3bIBaeTCsi CUMMETPUYHOW OTHOCUTEIBHO MPSAMOW (TOYKH) U UYTO
Takoe OCh (IIEHTP) CUMMETPUHN (GUTYPBI; TPUBOAUTH PUMEPHI (PUTYD, 00TaJAFOIINX OCEBOM
(LeHTpabHON) CHMMETpHEH, a TakKe NPHUMEPbl OCEBOM M IEHTPAJIbHOM CHMMETPUH B
OKpy’Karoliel Hac 00CTaHOBKE.

2. Ilnowaow (14 u)
[Tnomaas MHOroyrosnbHuka. Ilnomanu napannenorpaMMa, TpeyroiabHUKa U Tpanenuu. Teopema
[Tudaropa.
OcHoBHbIE 1IeNH - OOBACHATH, KaK MPOM3BOAUTCS HW3MEpPEHUE IUIONIAJel MHOTO YrOJbHUKOB,
KaKie MHOTOYIOJbHUKMA HAa3bIBAlOTCS PABHOBEJIMKMMHM U Kakue paBHOCOCTaBJICHHBIMU;
(GbopMynupoBaTh OCHOBHBIE CBOMICTBa IUIOHIaZed M BBIBOJAUTH C HX IOMOIIBIO (OPMYIIBI
ioniaield NpsMOYroJbHUKA, MMapajjienorpaMmma, TpeyrojibHUKa, Tpaneuu; GopMynupoBaTh U
JIOKa3bIBaTh TeOpeMy 00 OTHOLICHHHM IUIOIIAJIeH TPEeyroJbHUKOB, UMEIOIINX 110 PAaBHOMY YTy,
dbopmynupoBaTh 1 JoKa3bIBaTh TeopeMy I[ludaropa u oOpatnyto eif; BBIBOAUTH hopmyity I'epoHa
JUISl TUIOINAJU TPEYroJIbHHMKA; pelaTh 3a7add Ha BBIUYMCICHHME M J10Ka3aTeIbCTBO, CBSI3aHHBIE C
dopmymnamu mromaaeit u reopemoii [ugaropa.

3. Ilooobnvie mpeyeonvruku (19 u)
Omnpenenenne Moj0OHBIX TPEYroibHUKOB . [Ipu3Haku 1momodusi TpeyroiabHUKOB. [IpuMeHeHue
1o/100Usl K JI0Ka3aTeIbCTBY TEOPEM U pellieHuto 3a/1a4. COOTHOLIEHHSI MEXKAY CTOPOHAMU
U yIJIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
OcHOBHBIE 1€ - OOBACHATH IOHATHE MPOMOPIHUOHAIBHOCTH OTPE3KOB; (OPMYIHPOBATH
onpeneNieHusl MOJOOHBIX TPEYroJbHUKOB M Ko3(dduuumenra mnomobus; QopMmynupoBaTb u
JIOKa3bIBaTh TEOPEMbI: 00 OTHOLICHMM IUIOMIAAeH MOJOOHBIX TPEYrOJIbHUKOB, O MpPU3HAKaX
noJ00UsT TPEYroJNbHUKOB, O CpeIHEel JIMHUM TPEeYroJbHUKa, O TIIePEeCeYeHUH MeauaH
TPEYrojbHUKa, O MPOMOPLHUOHAIBHBIX OTPE3Kax B MPSIMOYIOJbHOM TPEYTOJbHHUKE; OOBICHATD,
YTO TaKO€ METOJ MOoA00US B 3aJjauax Ha MOCTPOCHHUE, U IPUBOJUTH MPUMEPHI IPUMEHEHHS 3TOT0
MeToJa; OOBSACHATh, KaK MOXXHO HCIOJIb30BaTh CBOMCTBa MOJOOHBIX TPEYrOJIbHUKOB B
U3MEPUTENIbHBIX paboTax Ha MECTHOCTH; OOBSCHATh, KaK BBECTU TIOHATUE MOAOOUS JUIs



MPOU3BOJBHBIX (Uryp; (GopMyaupoBaTh ONpeleIeHHEe U WIUTIOCTPUPOBATH IOHATUS CHUHYCA,
KOCHMHYCa M TaHT'€HCA OCTPOTO yTIia MPSMOYTOJLHOTO TPEYrOJbHUKA; BHIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO U 3HAUYCHUSI CUHYCa, KOCUHYCa U TaHreHca Juist yrios 30°, 45°,
60°.

4. Okpyacnocmo (17 1)
KacarenbHas k okpykHOCTH. LleHTpanbHbIe U BIMCAHHBIE YIIbl. YeThIpe 3aMeuaTeNbHbIE TOUKH
TpeyrojbHuKa. Brimcannasi u onvcaHnHas OKpYKHOCTH.
OcHOBHBIE 1EMM - HCCIENOBAaTh B3aMMHOE pPAcCMOJOXKEHUE TNPSIMONR U OKPYKHOCTH;
bopMynupoBaTh OMpENEIeHHE KacaTelbHOM K OKPYXHOCTH; (OpMYIMpOBaTh M JOKa3bIBaTh
TEOpPEMBbl: O CBOMCTBE KacaTelbHOM, O MpU3HAKE KacaTelbHOH, 00 OTpe3Kax KacaTelbHbIX,
NPOBEAEHHBIX U3 OAHOM TOYKH; (HOPMYIHPOBATh MOHATHS LEHTPAJIBHOTO yria M TpaayCHON
MEpbl JIYTH OKPY)KHOCTH; (OPMYJIHMPOBAaTh M JOKa3bIBaTh TEOPEMBI: O BIIMCAHHOM YIJje, O
NPOM3BEACHNU OTPE3KOB IEpECcEeKaroIuXcs XOpA; (OpMyIHpOBaTh U JOKa3bIBaTh TEOPEMBI,
CBSI3aHHbBIC C 3aMeyaTeNIbHBIMH TOUYKAMH TPEYTOJIbHHUKA: O OUCCEKTpHUCe yria U, Kak CIeJCTBUE,
0 MepeceuyeHuu OUCCEKTPUC TPEYTOIbHUKA; O CEPEAMHHOM MEPIEHANKYISPE K OTPE3KY U, KaK
CIIEJICTBUE, O TMEPECEUCHUU CEPEIUHHBIX MEePINEHANKYIIPOB K CTOPOHAM TPEYTrOJbHHUKA; O
MePEeCeYeHUH BBICOT TPEYroJbHUKA; (HOPMYIUPOBATH OMpEAeNICHUsI OKPY>KHOCTEH, BIMCAHHOM B
MHOTOYTOJIbHUK ¥ ONHCAaHHOW OKOJIO MHOTOYTOJbHHUKA; (OPMYJIMPOBaTh H OKa3bIBAaTh
TEOpEMBl: 00 OKPYKHOCTH, BIIMCAHHOW B TPEYrOJIbHUK; 00 OKpPYKHOCTH, ONMCAHHON OKOJIO
TPEYrojibHUKA; O CBOWCTBE CTOPOH OIHMCAaHHOTO YETHIPEXYTOJIBHUKA; O CBOWMCTBE YIJIOB
BITMCAHHOTO YETHIPEX YrOJbHHKA.
Leomerpus, 9 kiaace (68 u)

1. Bexmopuvl (8 u)
[Tonstue BekTopa. CrokeHHWE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.

[IpuMeHeHrne BEKTOPOB K PEIICHHUIO 3a/1a4.
OcHoBHble 11eU - QOPMYIUPOBATH ONMPEAENECHUSI U WIUTIOCTPUPOBATH MOHATHUSA BEKTOpa, €ro
JUTMHBI, KOJJTMHEAPHBIX W PaBHBIX BEKTOPOB; MOTHMBHUPOBATH BBEJACHHUE MOHSATHH W JEHCTBUIA,
CBSI3aHHBIX C BEKTOpaMH, COOTBETCTBYIOIIMMH MPUMEpPAMHU, OTHOCSIIUMHCST K (U3HIECKUM
BEKTOPHBIM BEIWYMHAM; TPUMEHATh BEKTOPhl U JEWUCTBHS HaJ HUMH TPU PEIICHUHU
TEOMETPUUYECKHX 3a/1au.

2. Memoo xoopounam (10 u)
Koopnunarsl BekTopa. Ilpocreiimive 3agaud B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTH U
IPSIMOA.
OcHOBHBIE 1€ - OOBSCHATH W WJUIIOCTPUPOBATH TMOHATUS TMPSMOYTOJIHHOW CHCTEMBI
KOOPJMHAT, KOOPJIMHAT TOYKH U KOOPJAMHAT BEKTOPA; BHIBOAUTH M HUCIIOJIH30BATH MPHU PEUICHUU
3a1a4 HOpMYIIbI
KOOPJMHAT CEPEUHBI OTPE3Ka, JVIMHBI BEKTOPA, PACCTOSHUS MEXITY ABYMS TOUKAMU, YPaBHEHUS
OKPYKHOCTH U MPAMOM

3. Coommuowenusi medxcoy cmoponamu u yeramu mpeyeoivruka. Cransiproe npoussedenue

eexkmopos. (11 u)

OcHoBHble 1EenU - GOPMYIUPOBATh M WIUTFOCTPUPOBATH OMNpPEAENCHUS] CHUHYCa, KOCHHYCA,
TaHreHca M kotaHreHca yriioB oT 0 go 180°; BBIBOOUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO W (OPMYIBI TPUBEIACHUS, (HOPMYTUPOBAThH M JOKa3bIBaTh TEOPEMBbI CHHYCOB H
KOCHHYCOB, TIPUMEHATh WX TPU PEUICHUU TPEYTrOJbHUKOB, OOBSCHATH, KaK HMCIOJIb3YIOTCS
TPUTOHOMETpUYECKHE (OPMYJIBI B HM3MEPHUTEIBHBIX paboTax Ha MECTHOCTH; (OPMYIHPOBATH
OTIpENIeTICHUST yIJla MEXJIy BEKTOpaMHU W CKAJSIPHOTO TPOW3BENECHUS BEKTOPOB; BBIBOIAUTH



(GopMylly CKaJspHOTO MPOU3BEACHUS Yepe3 KOOPAMHATBI BEKTOPOB; (OPMYJIUpOBaTh U
00OCHOBBIBaTh YTBEPXKIEHUE O CBOMCTBAX CKAJISIPHOTO MPOU3BEICHHS

4. Jlnuna oxpyscnocmu u niowaos kpyea (12 u)
[TpaBuIbHBIE MHOTOYTOJIBHUKY. J[TMHA OKPYKHOCTH U TUIOLIA/b KPYTa.
OcHoBHBIE 1end -  (OPMYJIHUPOBATH  OINpPENENEHUE  TMPABHIBHOTO  MHOTOYTOJIBHUKA;
(GopMynMpoBaTh M JOKa3bIBaThb TEOPEMbI 00 OKPYKHOCTSAX, ONHUCAHHOM OKOJIO MPABUIBHOIO
MHOI'OYTOJIbHUKA M BIIMCAHHOM B HErO; BBIBOAWUTH U MCIIOJIB30BaTh (DOPMYJIbI [UIs BBIYUCICHUS
IUIOINAAM MPaBUWIBHOTO MHOTOYI'OJIBHUKA, €r0 CTOPOHBI U pajnyca BIMCAHHOW OKPYKHOCTH;
OOBSICHATh TMOHATHUS JJUHBl OKPY)KHOCTH M IUIOIIAAM Kpyra;  BBIBOAUTH (OPMYIBl AJs
BBIYUCIICHUS JUIMHBI OKPY)KHOCTH M JUIMHBI JYTH, IUIOMIAJM Kpyra M IUIOLMIAJUd KpPYroBOTO
CEeKTOopa.

5. Heuoicenus (8 u)
[Tonsatue nuxkenus. [lapamienbHbIil IEPEHOC U TOBOPOT
OcHOBHBIE 1IeJIN - OOBSICHATB, YTO TaKO€ OTOOPaKEHHE IIIOCKOCTU Ha ce0s U B KAaKOM cllydae
OHO Ha3bIBACTCS [JBM)KEHHEM IUIOCKOCTH; OOBSACHATH, 4YTO TAaKOe OCeBas CHMMETpus,
LIEHTpaJIbHasi CHMMETpPHUSI, apajlIeJIbHbIA NEPEHOC U TOBOPOT.

6. Hauanvnuvle ceedenus uz cmepeomempuu (8 u)
MHororpanHuky. Tena ¥ MOBEPXHOCTH BPALLECHHUS.
OcuoBuble 1end - OOBACHATH, YTO TAaKOE MHOTOTPAHHUK W €ro DJIEMEHTHI, BBITYKJIBII
MHOTOTPAaHHHK, YTO TaKO€ N-YroJibHas Mpu3Ma, €€ OCHOBaHHs, OOKOBBIE TpaHH M OOKOBBIE
p€Opa, mpsiMas W HakKJIOHHAs OpuU3Ma; (HopMyIupoBaTh M OOOCHOBBIBATH YTBEPXKACHUS O
CBOWCTBE JMaroHajel mapauieienunesra W O KBajpaTe JUAaroHald MpsIMOYrOJIbHOIO
napajjenenunena; OOBACHATb, 4YTO Takoe OObEM MHOIOIpaHHMKA KaKOHl MHOIOTrpaHHUK
Ha3bIBAETCs MUPAMUIOH, YTO TaKO€ OCHOBAaHUE, BEpIIMHA, OOKOBBIC I'paHU, OOKOBBIE pEOpa U
BBICOTA NMUPAMUJIBI, KaKasi MUpaMy/ia Ha3bIBAE€TCS PAaBUIbHOM, YTO Takoe anodema npaBuiIbHON
NUpPaMU/Ibl, IPUBOAUTE GOpMyIly 00BEMA MUPAMUIBL; OOBIACHATH, KAKOE TEJI0
HA3bIBACTCSl LMIMHAPOM, KaKMMH (OpMynaMH BbIpaXKaroTcsi O0BbEM M IUIoU[anb OOKOBOI
MOBEPXHOCTH IWIMHAPA; OOBSICHATH, KaKO€ TENO HAa3hIBACTCS KOHYCOM, KaKUMH (OpMyJIaMu
BBIPA)KAIOTCSl 00hEM KOHYCA U TUIOIAAh OOKOBOM MOBEPXHOCTH; OOBSICHATH, KaKasi TOBEPXHOCTh
Ha3bIBaeTCs c(hepoil M Kakoe TEeNO Ha3bIBACTCS IIapOM, YTO TAKOE PAJNyC U IUamerp chepsl
(mapa), kakuMu (GopMmysiaMu BbIpaxkaroTcs 00bEM IIapa W Iiouiaas cdepsl; U300paxarb U
pacrio3HaBaTh Ha pUCYHKaX MPU3MY, Tapauleienunes1, IMpaMuLy, HUIHHAP, KOHYC, 1ap.

YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MiIaHUPOBAHUE MO MaTEMaTHUKe JUUIsl YPOBHS OCHOBHOTO OOIIEro 00pa3oBaHMs
COCTaBJIEHO C Y4eTOM paboyeil mporpaMmbl BOCIMTaHUs. BocnuTarenbHbIM NOTEHIHAN TaHHOTO
yuyeOHOro rmnpenMeTra oOeCHeuuBaeT pealu3alMio  CIEAYIOUIMX IEJeBbIX MPHOPUTETOB
BocnuTanus odoydaromuxcs OOO:

1. Pa3BuTHe IICHHOCTHOTO OTHOILICHHS K 3HAHUSAM KakK HMHTEIJICKTYaJIbHOMY pecypcy,
obecrneunBamoIeMy Oyayliee 4YeloBeKa, Kak pPe3ylbTaTy KpONOTIMBOIO, HO
YBIIEKATEJILHOTO YUeOHOTO TpyJa.

2. K OKPpYKarolmuM JIIOAAM KaK 6e3yCJ'IOBHOI\/'I 1 a0COIIOTHOM INCHHOCTH, KaK paBHOIIPABHBIM
COHAJIBHBIM IMapTHEPAM, C KOTOPbIMU H606XO)II/IMO BBICTpanBaTh }106p0)KeJ'IaTe.]'H)HBIe n
B3aUMHO TOAACPKHUBAOIINEC OTHOMICHUSA, HAarOIHNE YCIOBCKY paldoCThb O6IJ.I€HI/ISI n
IMO3BOJJIAOIINEC n30erathb YYBCTBa OJUHOYCCTBA,



3. K

caMuM cebe Kak Xo03s€BaM CBOeH  CyabOBbl,

CaMOOpCACTIAIOINMCA n

caMOpeaIN3yIOMMCS JIMYHOCTSAM, OTBEUYAIOLINM 3a CBOE COOCTBEHHOE OyyIiiee.

Ne HanmenoBanue pa3zienoB u TemMm Bcero
n/n 4acoB
5 ki1acc, MaTeMaTHKA
I'naBa 1 Jlnaun 11
I'naBa 2 HarypanbHplie uncia 12
I'maBa 3 JlelicTBUA ¢ HATYypaJbHBIMHU YHCIIaMU 21
I'naBa 4 Vcrionb30BaHUE CBOWCTB EHCTBUM NPU BBIYMCIICHUSX 11
I'maBa 5 VYTi1bl 1 MHOTOYTOJIBHUKU 9
['maBa 6 JlenuMocTh uncen 15
I'naBa 7 TpeyroabHUKU U YETHIPEXYTrOJIbHUKHU 10
I'maBa 8 Jpobu 19
I'masa 9 JeticTBus ¢ mpo0sMu 35
I'maBa 10 | MHOTOrpaHHUKH 11
I'maa 11 | TaGnuubl u guarpamMmel 9
6 KJIacc, MaTeMaTHKA
I'naBa 1 Jpobu 1 npoueHTs! 20
I'naBa 2 [Tpsimble Ha MIIOCKOCTH U B MPOCTPAHCTBE 7
I'naBa 3 Jecatuuneie npodu 9
I'naBa 4 JleicTBUS ¢ NECITUUHBIMU IPOOSIMU 27
I';maBa 5 OKpy’>KHOCTb 9
I'naBa 6 OTHOLIEHUS U TPOLIEHTHI 17
I'naBa 7 Breipaxkenus. @opmyiibl. YpaBHeHUs 15
I'naBa 8 Cummerpust 8
I'maBa 9 Lenbie yncna 14
I'maBa 10 | PanmonanbHble yncia 16
I'maBa 11 | MHOroyrojabHMKH U MHOTOIPaHHUKH 9
I'maBa 12 | MuoxectBa. KomOGuHaTopuka 8
IToBTOpEHME 11
7 Kkaace, aaredpa
I'maBa 1. JpoOu 1 mpoLeHTHI 11
I'maBa 2. | IIpsmas u oOpaTHas NpPONOPLHUOHATIBHOCTb 8
I'naBa 3. | Beenenue B anre6py 9
I'maBa4. | YpaBHeHus 10
I'maBa 5. | KoopnuHats! ¥ rpaduku 10
I'maBa 6. | CBoiicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTeIeM 10
I'maBa 7. | MHorousneHsl 16
I'maBa 8. | Pa3no)keHre MHOTOUJI€HOB HA MHOXUTENN 16
I'maBa 9. | Yacrora u BEpOSTHOCTD 7
[ToBTOpEHHE. S
8 ku1acc, aaredopa
I'maBa 1. | Anrebpanueckue qpodu 20
I'maBa 2. | KBagparHsle KOpHU 15
I'maBa 3. | KBazpaTHble ypaBHEHUS 19
I'maBa4. | Cucrembl ypaBHEHH 20
I'maBa 5. DyHKIUU 14
I'naBa 6. BeposATHOCTB M CTaTUCTHKA 9
[ToBTOpEHME. 5)




9 kJuacc, aaredopa

I'maBa 1. | HepaBencTBa 18
I'maBa 2. | KBagparnunas QyHkims 19
I'maBa 3. | YpaBHEHMS U CUCTEMBI YpaBHEHUN 26
I'maBa 4. | Apudmerndeckas U TeOMETpUIECKas MPOTPECCUU 18
I';maBa 5. CraTucTuka u BEpOsITHOCTh 9
IToBTOpeHune 12
7 KJj1acc, reoMmeTpus
I'maBa 1. | HayanbpHble reoMeTpruecKue CBEJCHUS 7
I'maBa 2. TpeyroabHUKH 14
I'naBa 3. ITapajurenpHbIe NpsMBbIE 9
I'maBa4. | CooTHOIIEHHSI MEXAY CTOPOHAMH U YTIIaMU TPEYTOJIbHHUKA 16
IToBTOpEHME 4
8 kaace, reomerpust
I'maBa 5. | YeThIpEXyroJbHUKU 14
I'maBa 6. | [Inomanp 14
I';masa 7. [Tono6HbIE TPEYTOIBHUKH 19
I'maBa 8. | OKpyXHOCTh 17
IToBTOpEHHNE 4
9 kJ1acc, reoMmeTpus
I'maBa 9. | BekTopnl 8
I'maBa 10. | Meroa koopauHaT 10
I'maBa 11. | CooTHOIIEHHUST MEXAY CTOPOHAMM U yriamu TpeyroiapHuka. CkanspHoe | 11
MIPOU3BE/IEHNE BEKTOPOB
I'maBa 12. | JlyinHa OKpY>KHOCTH M IJIOLIA/b KpyTa 12
I'maBa 13. | JIBrokeHus 8
I'maBa 14. | HauanpHble cBeIeHUS U3 CTEPEOMETPUU 8
006 akcroMax IJIaHUMETPUU 2
IToBTOpEHNE 9




