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H.]'IaHI/lpyeMl)Ie PeE3yJIbTATbl OCBOCHUS y‘l€6HOI‘O npeamerTa

« JINYHOCTHBIE pe3yJabTaThbl 0OCBOCHUA OCHOBHOM 06p33OBaTeJII>HOI7[

NPOrpaMMBbl
1. Poccuiickas rpaxkiaHckas HIEHTHUYHOCTb (IATPUOTHU3M, yBaxkeHHe K OTeuecTBy, K
IPOLNUIOMY M  HACTOAIEMY  MHOIOHAMOHAJIBHOTO  Hapoma  Poccum,  4yBCTBO
OTBETCTBEHHOCTHU M Jojra nepel PoauHol, naeHTuukamnus ceds B KauecTBE Ipa)<1aHuHA
Poccun, cyObekTHUBHAsE 3HAYMMOCTb HCIOJIB30BAHUS PYCCKOTO $3bIKA M SI3BIKOB HAapOJIOB
Poccumn, oco3HaHue M OIIyNIEHHE JIMYHOCTHOM CONPHUYACTHOCTH CyAbO€ pPOCCHHCKOrO
Hapona). Oco3HaHME STHUYECKOW MPHHAIJICKHOCTH, 3HAHUE HCTOPUH, SI3bIKA, KYJIbTYpBI
CBOET0 HAapoAa, CBOEro Kpas, OCHOB KyJIbTYpHOro Hacieauss HapoaoB Poccum n
YyeJloBe4YeCcTBa (MACHTUYHOCTh 4YEJIOBEKa C POCCHUICKON MHOIOHALMOHAJIBHOM KYJBTYpOil,
CONPUYACTHOCTh HMCTOPHUHM HAapOJOB U TOCYJapCTB, HAXOJUBIIMXCA Ha TEPPUTOPUU
coBpeMeHHOM Poccum); uHTepuopuzauusg TIyMaHUCTHUYECKHX, JAEMOKpPAaTUYECKUX U
TPaJMLIMOHHBIX LEHHOCTEH MHOIOHAIMOHAJIBHOTO POCCHIICKOro ooduiectBa. OCo3HAHHOE,
YBOXHUTEIbHOE M JOOpOXKENIaTeNIbHOE OTHOLIEHUE K MCTOPUM, KYJIbType, pPEIUruH,
TpaauLHUsM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.
2. TOTOBHOCTh M CIIOCOOHOCTb OOYYArOIIMXCS K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO Ha
OCHOBE MOTHMBALMU K OOYYEHHIO W TO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M MOCTPOEHUIO JalibHEHIell HHANBUIYalbHON TpaeKTopuu oOpa3oBaHuUs Ha 0Oaze
OPUEHTHUPOBKM B Mupe npodeccuil M Npo(ecCHOHANBHBIX NPEANOYTEHUI, € y4eToMm
YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB.
3. Pa3BuTOo€ MOpalibHOE CO3HAHWE M KOMIETEHTHOCTh B PEIIEHUH MOPAJIBHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/ICHNS, OCO3HAaHHOTO M OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM MOCTYIKaM
(criocoOHOCTH K~ HPAaBCTBEHHOMY  CaMOCOBEPIICHCTBOBAHUIO;  BEPOTEPHHUMOCTD,
YBa)XXUTEJIbHOE OTHOIIEHUE K PEJIMTHO3HBIM UyBCTBAM, B3IJI1aM JIHOEH WM UX OTCYTCTBHIO;
3HaHME OCHOBHBIX HOpPM MOpajd, HPAaBCTBEHHBIX, IyXOBHBIX WHJECAIOB, XPAaHUMBIX B
KyJbTYPHBIX TpaJuLUAX HapoJoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K CO3HATEIbLHOMY
CaMOOTPAaHUYEHHUIO B TIOCTYNKaX, MOBEICHUM, PACTOUYUTEILHOM MOTPEOUTENBCTBE;
c(OpMHPOBAHHOCTh MPEICTABICHUN 00 OCHOBAX CBETCKOM 3TUKH, KYJIBTYPbI TPAJIUIIUIOHHBIX
pENINTHil, UX POJIU B Pa3BUTHH KyJIbTYpPBl M KICTOpUU Poccun 1 yenoBeuecTBa, B CTAHOBJIEHUN
IPaXJIQHCKOTO OOIIeCTBA M POCCUHCKOM TOCYAapCTBEHHOCTH; ITOHMMAaHUE 3HAYEHUS
HPAaBCTBEHHOCTH, BEepbl M PEIUTMU B OJKU3HM UEJIOBEKa, CEMbM U  OOIIECTBA).
ChopMupoBaHHOCTH OTBETCTBEHHOT'O OTHOLICHUS K YUEHHIO; YBAKUTEIHLHOIO OTHOIICHUS K
TPYZY, HAJIMUUE OTbITa YYacTUS B COIIMAILHO 3HAYUUMOM Tpyae. Oco3HaHUE 3HAUEHUS CEMbU
B JKM3HHU YeJIOBeKa W OOIIeCTBa, MPUHATUE LIEHHOCTH CEMEHHOW XHU3HU, YBAXKHUTEIbHOE U
3a00TJIMBOE OTHOIIEHUE K WIEHAM CBOEH CEMbH.
4. CpopMHPOBAHHOCTb LEIOCTHOTO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO DPAa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTUKH, YUYHUTHIBAIOIIETO COLIMAJIBHOE,
KYJIbTYpHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOT0 MUPA.



5. Oco3HaHHOE, YBOKUTEIBHOE U TI0OPOKEIATETLHOE OTHOIICHUE K JPYTOMY YeIIOBEKY, €ro
MHEHUIO, MUPOBO33PEHHUIO, KYIbType, S3bIKY, Bepe, TPaKIAHCKON MO3UIUU. [ 0OTOBHOCTh U
CIIOCOOHOCTh BECTU JAMAJIOr C JAPYTUMHU JIIOJbMU U JOCTUTaTh B HEM B3aWMOIOHHMMAaHUS
(uneHnTHdUKamMs ce0s Kak IOJHONPABHOTO CyObeKkTa OOIIEHHS, TOTOBHOCTh K
KOHCTPYUpPOBaHUIO 00pa3a mapTHepa o JUajiory, TOTOBHOCTh K KOHCTPYHpPOBaHUIO oOpa3a
JOIYCTUMBIX CIIOCOOOB JMAaora, rOTOBHOCTh K KOHCTPYHPOBAHUIO IpoOlecca AHaiora Kak
KOHBEHIIMOHUPOBAHUSI WHTEPECOB, MPOLEAYp, TOTOBHOCTb W CIOCOOHOCTh K BEICHHIO
MIEPETOBOPOB).

6. OCBOEHHOCTH COLIMATIBHBIX HOPM, IIPABUJI MTOBEIEHUS, POJIel U POPM COLMANTBHOM

JKU3HU B TPYIIAX U COOOIIECTBAaX. YUacTUe B IIKOJIHLHOM CaMOYIPaBICHUH U OOIIECTBEHHOM
JKU3HU B TpeAeNiaX BO3PACTHBIX KOMIETCHIIMA C YY€TOM PErHOHAIBHBIX, 3THOKYJIBTYPHBIX,
COLIMATIBHBIX U YKOHOMHYECKHX OcOoOeHHOCTel ((popMHUpOBaHUE TOTOBHOCTU K YYacTHIO B
MPOIIECCE YIOPSI0YCHHSI COUATBHBIX CBS3€H U OTHOIICHHIA, B KOTOPBIC BKIFOYSHBI K KOTOPHIE
bopMUPYIOT caMU ydalluecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE I'pa)JIaHCKOE ydacTHe,
TOTOBHOCTH Y4aCTBOBAaTh B
KUZHEJEATENIbHOCTH  MOAPOCTKOBOTO  OOIIECTBEHHOTO  OOBEAMHEHUS, MPOIYKTHBHO
B3aMMOJICHCTBYIOIIETO C COLUAIBLHON CPEON M COLIMATbHBIMU HHCTUTYTaMH; UACHTU(PHUKAIIS
ceOst B KauecTBE CyOBCKTa COIMAIBHBIX IMPEOOpa3oBaHWii, OCBOCHHE KOMIIETCHTHOCTEH B
chepe OpraHu3aTOPCKOM AESITENBHOCTH; HWHTEPUOpPHU3ALMS IEHHOCTEH CO3UIaTeNIbHOTO
OTHOUIEHUS K OKPYKaIoIIeH JIEHCTBUTEIbHOCTH, LEHHOCTEM COLHUAIBHOTO TBOPYECTBA,
[EHHOCTH NPOAYKTUBHON OpraHu3allid COBMECTHOHN [1€ATEIbHOCTH, CaMopealiu3alii B
TpynIe U OpraHu3aIuy, IICHHOCTH «JIPYroro» Kak paBHOIPABHOTO MapTHEpa, GOPMUPOBAHHE
KOMIIETCHIIMM  aHanM3a, NPOEKTUPOBAHHUSA, OpraHU3alUUd JAESITeIbHOCTH, pedIIeKcuu
W3MEHEHUH, CIOCOOOB  B3aWMOBBITOAHOIO COTPYJHHUYECTBA, CIIOCOOOB  peau3aluu
COOCTBEHHOTO TUAECPCKOT0 NMOTEHIUAIA).

7. ChopMHUPOBAaHHOCTH IIEHHOCTH 3JI0POBOTO U 0€3011acHOr0 00pa3a KU3HU; HHTCPUOPU3ALIUS
MpaBUJI WHIAUBUAYAIbHOTO W KOJUIEKTMBHOTO O€30MacHOTO TMOBEACHUS B UPE3BbIUAWHBIX
CUTYallUAX, YTPOKAIOUINX JKU3HHU U 3J0POBBIO JIOJCH, MPaBUIl MOBEJACHHS HA TPAHCIIOPTE U
Ha JIOpOTax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHMUS YEpPEe3 OCBOCHHE XYIOKECTBEHHOTO HAaCHeAus
HapoaoB Poccuu u Mupa, TBOPUECKOM ASSITENFHOCTH 3CTETUUYECKOTO XapakTepa (CIoCOOHOCTh
MOHUMATh XYJ0XKECTBEHHBIE MPOU3BENCHHUS, OTpPAXKAIOIIME pa3Hble ATHOKYIbTYpPHBIC
Tpaauiuu; cOPMUPOBAHHOCTh OCHOB XYI0)KECTBEHHOU KYJIbTYPBI 00YJAFOIINXCS KaK 9acTh
uX oOImel JyXOBHOH KyJBTYpBI, KaKk OCOOOro croco0a TO3HAHHS JKU3HH W CPEICTBA
OpTaHMW3aIH OOIICHUS; ICTETUYECKOE, YMOIIMOHAIBHOIIEHHOCTHOE BUJICHUE OKPY KAFOIIIETO
MHUPa; CHOCOOHOCTh K AMOIMOHAILHOIICHHOCTHOMY OCBOCHHIO MHUPA, CAMOBBIPAKCHHIO U
OpUEHTAIINM B XYJOXKECTBEHHOM WM HPABCTBEHHOM IPOCTPAHCTBE KYJIBTYPBI, YBaXCHHE K
UCTOPUU KYJIBTYphl cBoero OTedyecTBa, BHIPAKCHHOW B TOM YHCJIE B TIOHUMAaHUU KPAaCOTHI
YeNoBeKa; MOTPEOHOCTh B OOMIEHHHM C  XYIAOXKECTBEHHBIMH  IMPOU3BEACHUSIMH,
c(OpPMHUPOBAHHOCTh AKTUBHOTO OTHOIICHHS K TPAJAUILIUSIM XYJA0KECTBEHHON KYJIbTYphl KaKk
CMBICTIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOM IIEHHOCTH).

9. ChopMHpPOBaHHOCTH OCHOB SKOJIOTHYECKON KYJIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOTO MBIIIICHUS, HAIMYHE OIbITa 3KOJOTUYECKH OPUEHTHPOBAHHOU
pedIIEKCUBHO-OIICHOYHOH ¥ TMPAKTUYECKOW JEATENbHOCTH B JKU3HEHHBIX CHUTYaIUsIX
(TOTOBHOCTHh K HCCJICIOBAHUIO MPHUPOABI, K 3aHATHAM CEIIbCKOXO3SHCTBEHHBIM TPYIOM, K
XYJI0’)KECTBEHHO-ICTETHUECKOMY OTPAKEHUIO MPUPOJIBI, K 3aHATHIM TYPHU3MOM, B TOM YHUCIIC
9KOTYPU3MOM, K OCYIIIECTBICHHIO IIPUPOIO0XPAHHON IEATSIHHOCTH).



* MeTanpeaMeTHbIe pe3yJbTaThI

B cdepe pazBuTHs JMYHOCTHBIX YHMBEPCAJIbHBIX Y4eOHBIX AelCTBUIl OCHOBHbBIC IJIAHHPYEMbIE
pe3yJIbTaThl 3aKII0YAI0TCA B (YOPMHUPOBAHUHU:

* OCHOB rpakJIaHCKOM UJEHTUYHOCTH JUYHOCTH (BKITIOUAst KOTHUTUBHBIH,
AMOIIMOHAIbHOLIEHHOCTHBIN U MOBEICHYECKUIT KOMIIOHEHTHI);

¢ OCHOB COIIMAJIBbHBIX KOMHGTCHHI/Iﬁ (BKJHO‘-IaSI HCHHOCTHO-CMBICJIOBBIC YCTAHOBKHU U MOPAJIbHBIC
HOPMBI, OIIBIT CONHUAJIBHBIX U MCKIIMYHOCTHBIX OTHOL[ICHI/IP'I, HpaBOCO?;HaHI/Ie);

* TOTOBHOCTH MW  CIIOCOOHOCTH K Tlepexoay K  camMooOpa3oBaHWIO Ha  OCHOBE
y4eOHOIIO3HABATEIIbHOW MOTHBAIIMM, B TOM YHCJIE TOTOBHOCTH K BBIOOPY HAaIPaBICHHS
poGUIBHOTO 0Opa30BaHUS.

B cdepe dpopmupoBanus peryJsITHBHBIX YHHBEPCAJBHBIX y4eOHBIX AeHCTBHIl OCHOBHBIMHU
IUTAHUPYEMbBIMH pe3yJIbTaTaMu SBJSIOTCS c(hOpMUPOBAaHHbBIE AEHCTBUS 1ieIeNoIaranus, BKIoYast
CIOCOOHOCTh CTaBUTh HOBbIE YUeOHBIE LIENIH U 33J]auHl, IUIAHUPOBATh UX pealu3aliio, B TOM YHCIe
BO BHYTPEHHEM IUIaHE, OCYILECTBIIATh BEIOOP 3(h(hEKTUBHBIX MyTEH U CPEICTB JOCTHXKEHUS LIeNeH,
KOHTPOJIMPOBATh U OLICHUBATh CBOM JIEMCTBUS Kak IO pe3yJbTaTy, TaKk U IO CIOCO0y AeHCTBUS,
BHOCUTbH COOTBETCTBYIOIIME KOPPEKTUBHI B UX BBINOJIHEHUE. Beaymum cnocoOoM perieHus 3Toi
3aj1auyl sBIIsAETCs (POPMUPOBAHUE CIOCOOHOCTH K IIPOEKTUPOBAHUIO.

B cdepe dopmupoBaHHs KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX jAeiicTBU
OCHOBHBIMH TJIAHUPYEMBIMH PE3YJIbTaTaMU SIBIISFOTCSI:

* (hopMupoBaHHE NEHCTBHI 1O OpPraHMW3ALMU W IUIAHUPOBAHHUIO yYEOHOTO COTPYAHHUYECTBA C
YUUTENIEM U CBEPCTHUKAMHU, YMEHUH padoTaTh B TPYIIE U MPUOOPETEHUIO OTBITa TaKOH pabOTHI,
IIPAKTUYECKOMY OCBOEHHMIO MOPAJIbHO-3TUYECKUX W IICUXOJIOTMYECKUX MPUHIMUIIOB OOLICHUS U
COTPYAHUYECTBA;

¢ TPAKTHYCCKOC OCBOCHUC YMGHHfI, COCTaBJIAIOIINX OCHOBY KOMMYHI/IKaTI/IBHOI\/'I
KOMIIETCHTHOCTH: CTaBUTb U PCIIATH MHOFOO6pa3HI>I KOMMYHHKATHBHBIC 3a1a4U, I[efICTBOBaTB C
y‘léTOM nosnguu  Apyroro MU yMETb COIVIACOBBIBATH CBOU ﬂeﬁCTBHH; YCTaHaBJIMBATb U
MNOAACPIKUBATH HCO6XO,Z[I/IMBIC KOHTAKTbl C JOPYrMMHU JIFOAbMH; YAOBJIICTBOPUTCIILHO BJIAJICTH
HOpMaMHu U TEXHUKOM 06H_[CHI/I}I; OIpeACIIATE LEJIW KOMMYHHUKAIMHU, OLCHHUBATL CHUTYyalURO,
YUUTBIBATH HAMCPCHUA U CITOCOOBI KOMMYHHKaIU HapTHépa, BLI6I/IpaTI> AACKBATHBIC CTPATCTUU
KOMMYHHKAIIUH,;

* Ppa3BHUTHUE PEUEBOM JEATEIBHOCTH, IPUOOPETEHHE OIBITA UCIIOJIb30BAHMSI PEUEBBIX CPEICTB IS
pPEeryJsiiii  YMCTBEHHOM JI€ATEIbHOCTH, IPHOOPETEHUE ONbITa PErYyJISIUUd COOCTBEHHOIO
peYEeBOro NOBEACHUS KAK OCHOBBI KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH.

B cthepe popmupoBanus no3HaBaTeJIbHbIX YHUBEPCAIbHBIX yueOHbIe JAeiicTBUII OCHOBHBIMU
IJIAHUPYEMBIMHU PE3YJIbTaTAMH SIBIISIOTCS:

* MPaKTHYECKOE OCBOCHHME OOYJAIOIIUMHUCS OCHOB MPOEKTHO-UCCIIEA0BATEIIbCKOM
JIeATEIIbHOCTH;

* pa3BUTHE CTpATETUil MPOAYKTUBHOTO (CMBICIIOBOTO) YTeHHS U paboT ¢ nH(popMaluei;

* IPAaKTUYECKOE OCBOCHHME METOJIOB IMO3HAHUS, UCIIONb3YEMbIX B PA3JIMUHBIX OOJIACTIX 3HAHUS U
cdepax KyJIbTypbl, COOTBETCTBYIOIIETO U MHCTPYMEHTAPHS U MOHATUIHOTO anmnapaTa, peryyispHoe
oOpamieHne B y4eOHOM Tpolecce K HCMOIb30BaHUIO OOIIEy4YeOHbIX YMEHHUH, 3HAKOB
CUMBOJIMYECKUX CPEJICTB, IIMPOKOrO CHEKTPaA JIOTHYECKUX JEHCTBUM U ONIEpaLIUil.









IIpenmeTHble pe3yJibTaThl

BrimmyckHuK 9 Kitacca HayguTcst (7151 UCIIOIB30BaHUS B TIOBCETHEBHOM JKU3HU M O0ECIICUCHUS
BO3MOKHOCTH YCIICIITHOTO TTPOJIOJDKEHHS 00pa30BaHus Ha 0a30BOM YPOBHE)
JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTHKH

. OmnepupoBath Ha 6a30BOM YPOBHE IOHATUAMU: MHOKECTBO, JJIEMEHT MHOXKECTBA, IIOJJMHOXKECTBO,
IIPUHAJIEKHOCTD;

. 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;

. HaXOJUTh NepecedeHre, 00beAMHEHNE, TOIMHOXKECTBO B IPOCTEHIINX CUTYALIUsAX;

. OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATUSIMU: OIPE/IeNIEHHE, aKCHOMa, TEOPEMa, 10Ka3aTeNIbCTBO;
. IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI IS TOATBEPKACHUS CBOUX BbICKA3bIBAHUM.

B noBceqHeBHOM KU3HHM U NPU U3YYEHUH IPYTHX NPEeIMETOB:

. MCIOJIB30BATh TpaPHUUECKOE MPEACTABICHNE MHOKECTB JIJIsl OMMCAHUS PEeATbHBIX

IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a/1a4 IPYTUX Yy4€OHBIX MPEIMETOB.

ToxaecTBeHHble TpeoOpa3oBaHUA

. BBINOJIHATH HECJIOKHBIE TPe0Opa30BaHUs IPOOHO-IMHEHHBIX BBIPAXKEHUN U BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMHU.

B noBceHeBHOM KM3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

. MIOHUMATh CMBICJI 3aIIMCH YKCJIa B CTAHJAPTHOM BUJIE;
. onepupoBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3alHUCh YHCIIAY.
YpaBHeHUs] M HEPABEHCTBA

. Pemate nuHeliHbIE HEPABEHCTBA U HECI0KHBIE HEPABEHCTBA, CBOAILIMECS K JIMHEHHBIM;
. pelaTh CUCTEMBI HECTIOKHBIX JINHENHBIX YPABHEHUW U HEPABEHCTB;

. MPOBEPATH, SABIIAECTCS JIU JAHHOE YUCIIO PEIICHHUEM HEPABEHCTBA,

. M300paXkaTh PEIICHHUS] HEPABCHCTB M X CHCTEM Ha YMCIIOBOH MPSIMOM.

DOyHKUUHA

. Haxonuts 3naueHune GyHKINUU 10 33JaHHOMY 3HAYCHHUIO apTyMEHTa;

. HaXOJUTh 3HAUYEHHE apTyMEHTa 10 3a/JaHHOMY 3HAYeHHIO (PYHKIIMH B HECTIOMKHBIX
CUTYyalMsX;

. 1o rpaduKy HaXOTUTh 00JIACTh ONpPEAETIECHHS, MHOXKECTBO 3HAUCHU, HYTU (DYHKIIUH,

MMPOMCEIKYTKH 3HAKOIIOCTOSAHCTBA, ITIPOMEKKYTKH BO3pACTAHUA U y'6BIBaHI/IH, HauOOJIbIIIEeE U
HaMMCHBIICC 3HAYUCHU q)yHKI_II/II/I;

. MIPOBEPATH, SIBJIETCS JIM JaHHbIN rpaduk rpagukoM 3a1aHHON QyHKIMK (JIMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIHUOHAIBHOCTH);

. oTpeAessATh NPUOIMKEHHBIE 3HAUE€HUSI KOOPAUHAT TOUKU NIepecedeHtsl rpapuKoB
dynKumii;

. oInepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMU: I1OCJIEI0BATEILHOCTD, apumMeTryecKas
Iporpeccusi, reoMeTpuiecKas porpeccus;

. pelaTh 3aja4 Ha IPOrPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJIy4YeH

HEMOCPEeACTBEHHBIM TOJIcueToM 0e3 mpuMeHeHUs (HopMy.

B noBceHeBHOM KM3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

. MCIOJIb30BaTh TPaQUKH peabHbIX MPOIECCOB U 3aBUCUMOCTEH IS OTIpe/ieIeHus NX
CBOMCTB (HauOOJIbIINE U HAUMEHbIINE 3HAUECHUS, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPHULIATENILHBIX 3HAYCHUN U T.11.).

CraTncTHKA M TEOPHUsI BEPOSITHOCTEH



. [TpencraBisITh NaHHBIC B BUJIE TAOIHII, TUarpamm, rpaduKos;

. YUTaTh UH(OPMAIIHIO, TPECTABICHHYIO B BHJIE TAOJIHUIIBI, AUArPaMMBI, rpaduka;

. OTIpeNIeNIATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

. OLIGHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIydasx;

. MMETh MPECTABICHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SBJICHUSX.

B noBceIHeBHOI KU3HM H NIPH U3YyYeHUH IPYTUX MPeIMETOB:

. CPaBHHMBATh OCHOBHBIE CTATHCTUYECKHE XapAKTEPUCTHUKH, ITOJyYCHHBIE B ITPOIIECCE
peLIeHus IPUKIIATHON 3a/1a4u, U3yUYCHHS PEaIbHOTO SBJICHUS;

. OLICHUBATh BEPOSITHOCTh PEAJIbHBIX COOBITHI U SIBICHUN B HECIIOKHBIX CUTYAIHSX.
TexcToBbBIE 3a1a4H

. CrtpouTh MOJIeNb YCIOBHSA 3a71auH (B BUE TAaOJIHIIbI, CXEMBI, PUCYHKA WIH YPAaBHEHHS), B

KOTOpOI\/JI JaHbl 3BHAYCHU A ABYX nu3 Tpex B3aUMOCBA3aHHBIX BECINYHH, C LICJIBIO IIOUCKA peI_HeHI/Iﬂ
3a/1a4u;

. OCYIIECTBIIATH CIIOCOO MOMCKA PEIIeHHs 331a41, B KOTOPOM PACCYXkKJICHUE CTPOUTCS OT
yCIJIOBUS K TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

. COCTaBJIATh IUIaH PELEHUS 3aauu;

. BBIJICJIATH 3TaIlbl PELICHUS 3a1a4H;

. UHTEPIPETUPOBATH BEIYMCIUTEIbHBIE PE3YIbTAThI B 33/1aU€, UCCIIEJ0BATh MOIYYEHHOE

pelLIeHue 3aauu.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUH APYTHX NPeAMETOB:

. BBIJIBUT'aTh TUIIOTE3bI O BO3MOKHBIX MTPEEIIbHBIX 3HAYCHUAX UCKOMBIX B 33j1aue BEJIMUYUH (AeaTh
MPUKUIKY ).

I'eomeTpnueckne purypsi

. OmnepupoBath Ha 0a30BOM YPOBHE TIOHSATHSIMH I'€OMETPHUECKUX (HUTYD;

. U3BJIEKaTh HH(POPMAIIHIO O TEOMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTEeXkax B
SIBHOM BHJIE;

. MPUMEHSITh JUIsl pEIIeHUs 33]1a4 reoMeTpruecKre (haKThl, €CIU YCIOBUS UX PUMEHEHUS
3a/laHbl B IBHOU (hopMe;

. pelaTh 3aJa4u Ha HaX0XKJICHHE T€OMETPHUUECKUX BEIMYHH 0 00pa3iaM Win
ITOPUTMaM.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHUM APYTHX NPeAMETOB:

. UCIOJIb30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYD JUIs PELIeHNs THUIOBBIX 3a/1a4,
BO3HUKAIOIIKX B CUTyalUsX [TOBCEIHEBHOM KM3HM, 3a/1a4 IPAKTUYECKOTO CONEPIKAHHUS.
OTtHOomICHNS

. OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHUSAMHU: PaBEHCTBO (PUTYp, paBHbIE (PUTYpHI,
PaBEHCTBO TPEYTOJbHUKOB, MAPAIIEIbHOCTh IPSIMbIX, IEPIEHIUKYISIPHOCTD MPSIMBIX, YTJIbI
MEXly NPSIMBIMH, IEPIEHANKYIISP, HAKJIOHHAs, IPOESKIHS.

B noBceiHeBHOM KU3HM M IPH M3YYEHHUH APYTUX NPeIMeTOB:

. HCIIOJIb30BaTh OTHOIIEHUS JJIs PEILIEHUs IPOCTENINX 3a/1a4, BOSHUKAIOIIUX B peaibHOU
KH3HH.

H3mepennsi u BbIYHCIEHUSA

. [TpumeHsTH hopMyITBI TUIOIAAN U 00BEMA, IJIOIIAIU TOBEPXHOCTH OTJEIbHBIX MHOTOTPAHHUKOB
IpY BBIYUCICHUSIX, KOTIa BCE JaHHbIE UMEIOTCS B YCIIOBUU;

. npuMeHsTh TeopeMy [Iudaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOILICHUS JIS
BBIYUCIICHUS [UIMH, PACCTOSIHUM, TUTOIIAAeH B MPOCTEHIINX CITydasiX.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

. BBIUHCIISTH PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalUsX, IJIOLIA/IU B
MPOCTEHIINX CITydasix, IPUMEHATh GOPMYJIbI B IPOCTEHIINX CUTYalUAX B IOBCEAHEBHON KU3HU.
I'eomeTprueckue mocrpoeHust

. N306paxath TUIIOBBIE IJIOCKHE (GUTYPHI U (GUTYPBI B IPOCTPAHCTBE OT PYKH U C
MOMOILBIO HUHCTPYMEHTOB.



B noBcetHeBHOM KU3HHM M IPH U3YYCHHUH APYTHX PeIMETOB:

. BBINOJIHATH MPOCTEHINNE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJUMBIE B PeabHOM JKU3HU.
I'eomeTpnueckune npeodpazoBaHusi

. Crtpoutsb urypy, CHMMETPHUHYIO JaHHOH (pUType OTHOCUTEIBHO OCH U TOUKH.

B noBceqHeBHOM KU3HU U IPU U3YyUEHHUH APYTUX IPEIMETOB:

. pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOILIEM MUDE;

. pacro3HaBaTh CHMMETPHUYHBIEC (QUTYPBI B OKPY’KAIOLIEM MHpE.

BekTopbl M1 KOOPAMHATHI HA IIOCKOCTH

. OmnepupoBath Ha 0a30BOM YPOBHE MOHATHAMU BEKTOP, CyMMa BEKTOPOB, IPOM3BEACHUE
BEKTOpa Ha YUCJI0, KOOPJMHATHI Ha MJIOCKOCTH;

. OIpeAEIATh NPUOIMKEHHO KOOPAMHATHI TOUKHU 0 €€ N300pakKeHNI0 Ha KOOPAMHATHON
IUIOCKOCTH.

B noBceHeBHOM KU3HHM M TIPH M3YYECHHUH APYTHX NPeIMeTOB:

. HCII0JIb30BaTh BEKTOPHI JIJIs1 PELIEHMS] IPOCTEHUIINX 33]1a4 Ha ONpEAEIICHUE CKOPOCTU
OTHOCHUTEJIBHOTO JIB)KEHUS.

Hcropusi MaTeMaTHKH

. OnuceIBaTh OT/AENIBbHBIE BBIIAIOIINECS PE3YJIbTATHI, IOJYYEHHBIE B X0J1€ PA3BUTHS
MaTE€MaTHUKHU KaK HAyKH;

. 3HATh MPUMEPHI MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM U
BCEMUPHOMN UCTOPHUEH;

. MMOHUMATh POJIb MAaTEMATHKH B pa3BuTuu Poccum.

MeToanl MAaTEMATHKH

. Br16upate noaxoasaimuii M3y4eHHbIIH METO ISl PEIICHUS U3YUYCHHBIX TUIIOB
MaTeMaTHYECKHUX 3aJ1a4;

. [IpuBOaUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYIKarOIIeH

JEUCTBUTEIILHOCTH U ITPOU3BCACHUAX NCKYCCTBA.

BeinmyckHuK 9 Ki1acca MOJYYHUT BO3MOKHOCTh HAYYHTHCS I 00ecrieYeHusi BO3MOKHOCTH
YCHELIHOT0 MPOJ0JIKeHHs 00pa3oBaHus HA 02a30BOM M YIJIy0JI€HHOM YPOBHSIX DJICMEHTBI
TEOPHH MHOKECTB 1 MATEMaTHYEeCKOH JIOTMKH

® Onepupoeamb NOHAMUAMU. onpedeﬂeﬂue, meopema, adkcuoma, MHoscecmeo,
XapakmepucmuKu MHoacecmeda, J1eMenm MHoaxHcecmed, nycnoe, KOHedHoe U beckoneunoe
MHOIHCECNBO, I’ZOOMHO.?!CQCWZSO, l’lpMHCld]Z@JfC‘HOCWlb, BKJlIOYEHUe, pad6eHCmMe0 MHOMCECME,

. U300padtcamov MHOIHCECMBA U OMHOUEHUE MHOIMCECME C NOMOUWbIO KPYeo8 Jiliepa;

. onpeoesims NPUHAONEHCHOCTb IIEMEHMA MHONCECBY, 00beOUHEHUIO U NepeceydeHUr0
MHOICECm8,

. 3a0a6amb MHONMCECMBO C NOMOWBIO NEPEUUCTIeHUS] DIEMEHMO8, CI0BECHO20 ONUCAHUSL.
B noBceqHeBHOM JKU3HU U NIPU U3YYEHUH APYTHX NPEeAMETOB:

. CMpOUMsb YenouKku YMO3aKI0OYeHUl HA OCHO8E UCNONb308AHUS NPABUTL IOCUKU,

. UCTIONIL3068AMb MHONCECMBA, ONEPAYUU C MHONCECTNBAMU, UX cpaduiecKoe
npedcmasienue 05 ONUCAHUSL PealbHbIX NPOYECCos8 U S61eHULL

Yucaa

. Onepuposams NOHAMUEM. MHONCECMBO OCUCMBUMENTbHBIX YUCE]l, 2e0MeMPULecKas

uUHmMepnpemayus. HamypaibHeIX, YEIblX, PAYUOHANbHBIX, OCUCEUMETbHbIX YUCEL.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX NPeIMETOB:

. NpUMEHSMb NPAGUILA NPUOTUINCEHHBIX BbIYUCTEHUT NPU PEUeHUU NPAKMUYECKUX 3a0a4 U peuleHul
3a0a4 Opyaux yueOHbIX NPeoMemos,

. BbINOIHAMb CPAGHEHUE Pe3VIbMAamos bl4UCIeHUL NPU PeleHUU NPAKMuYecKux 3a0at, 8

MOM Yucie NPUOTIUNCEHHBIX GbIUUCTEHULL,

. COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPAICEHUSL NPU PEULeHUU NPAKMUYECKUX 3a0ay U

3a0a4 u3 oOpyaux yueOHbvIX nPpeomMemos;

. 3anucbl8amy U OKpY2iams YUCI08bLE 3HAYCHUS PEalbHbIX 8eIUYUH C UCNONb308AHUEM

PA3HbIX CUCMEM USMEPEHUAL.
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YpaBHeHUsS M HEPABEHCTBA

. Onepuposams NOHAMUAMU. HEPABEHCMBO, peuleHUue HePaseHCmMBd, PAGHOCUIbHbIE HEPABEHCMEA,
obnacms onpeoeneHuss HepaseHCmMaa (CUCeMbL HEPABEHCNE),

. pewams ypasHeHusl, C800UMble K K8AOPAMHBIM C NOMOWbIO MOHCOECMBEHHBIX
npeobpazosanuil;

. pewams OpoOHO-TUHEUHbLE YPABHEHUSL,

. peuiams YpagHeHUs CHOCOOOM PA3NLONCEHUSI HA MHOMCUMENU U 3AMEHbL NePEMEHHO,

. UCNOIb308AMb MEMOO UHMEPBALO8 ONIsl petleHUs Yeavlx U OPOOHO-PAYUOHATbHBIX
Hepagencma,

. peuiams JUHeliHble HePABEeHCMEA C NApaAMempamil;

. peuiams HeCl104CHbLE YPAGHEHUS 8 YENbIX YUCTAX.

B noBceiHeBHOM KU3HHU M IPH U3YYEHHH APYTUX MPEIMETOB:

. COCMasnAms U peulams CUCmeMbl TUHEUHbIX YPAGHEHUL U HEPABEHCME NPU peueHul 3a0ay
Opyeux yueOHbIX npeomMemos;

. BbINOIHAMb OYEHKY NPABOON0000UsL Pe3yIbMAamos, NOLYYAeMbIX NPU peuleHUl CUCTIeM
JIUHEUHbIX HePABEHCME NPU PeuleHUY 3a0ay Opy2ux y4eOHbIX NpeomMemos;

. 8b10UPAMb COOMEEMCMBYIOUUE HEPABEHCMBA UL UX CUCTEMbL OJisl COCMABNeHUs
Mamemamu4eckol Mooenu 3a0aHHOU peanlbHOU CUMYayuy Uiy NPUKIaoHol 3a0a4u,

. yMemsb UHMepnpemuposams NOJIyYeHHbll NPU peleHUl HepageHCmea Uil CUCTeMbl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIAOHOU 3a0a4u.

DOyHKIUHA

. Onepuposams nNOHAMUAMU. PYHKYUOHATILHAS 3A8UCUMOCMb, PYHKYUS, 2paduK @yHKyuu,

Cnocoovl 3a0anus QYHKYUU, apeymeHm u sHaveHue QyHKyuu, 001acme onpeoeneHus u
MHOHCECMB0 3HAYEHUU (YHKYULU, HYIU HYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCIb/HEUeMHOCMb QYHKYUU,

. cmpoums epagpuru KeaopamuiHo QyHKyul

. Ha npumepe K8aopamuiHol yHKyuu, UcCnoiv3osams npeodpazosanus epagura gynxyuu y=f(x)
0J151 HOCMPOeHUsL 2pauros PyuKyui ;

. COCMABISAMb YPAGHEHUSL NPAMOU NO 3A0AHHBIM YCIIOBUSM.: NPOX0Osiuell uepe3 08e MOUKU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX00siujell epe3 OaHHYI0 MOYKY U NAPALLEeTbHOU OAHHOU NPIMOLL;
. uccnredosams QyHKYUro no ee 2papuxy;

. HAXo0ums MHOJNCECMBO 3HAYEHUL, HYU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYUHOU PYHKYUU,

. ONepupoBamb NOHAMUAMU: NOCIE008AMENLHOCb, APUPDMEMUUECKast NPOCPeccus,
2eomMempuieckas NPoepeccusl;

. pewams 3a0ayu Ha apu@dmMemudecKyio U 2eoMempuieckyio npoepeccuro.

B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHHU APYTUX MPEIMETOB:

. UNTIOCIMPUPOBAT ¢ NOMOWDBIO 2PAPUKA PealbHYI0 3A8UCUMOCTb WU NPOYECC NO UX
XapaKxmepucmuxam,

. UCNOIL3068AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU PEUUeHUU 3A0aY U3

Opyeux yueOHbIX npeomMemos.
TexkcroBbIe 321241

. Pewams npocmule u croscnvie 3a0auu pazuvix munos, a maxce 3a0a4u NOGbIUEHHOU
mpyoHOCmU,

. UCNOIb306aAMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeNU MEeKCMO8 CLOACHLIX 3a0ay O/l NOCMPOEHUs.
HOUCKOBOU CXeMbl U peuleHUs 3a0ay,

. Ppanudams Mooelb MeKCma u Mooeb peuerus 3a0ayu, KOHCmMpYuposams K 00OHOU MOOelu
peueHUsi HeCIOAHCHOU 3a0ayu pa3Hble MOOeaU MeKCma 3a0ayu;

. 3HAMb U NPUMEHAMb 00a cCnocoba noucka pewieruss 3a0a4 (om mpebosanus K yCio8uro u

om ycnosusi K mpebosanuro),

. MOOENUPOo8ams PAcCyHcOeHUs Npu NOUCKe peulenus 3a0ay ¢ NOMOWbIO epag-cxemol,
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. 8b10€I5IMb IMANbL PEUeHUs 3a0a4U U COOePIHCAHUE KAHCO020 IMAnd,

. yMemb 8b10UPAMb ONMUMATILHBIIL MEMOO peuleHUs 3a0a4 U 0CO3HABAMb 8b1OOD Memood,

paccmampusams pasiuinbie Memoobl, HAX00UMb PA3Hble PeUeHUs 3a0adlU, eCld 603MONCHO,

. AHATUUPOBATNL 3AMPYOHEHUs NPU PEUEHUU 3A0aY,

. BbINOIHAMb PA3IUYHBIE NPE0OPA30B8AHUSL NPEONONACEHHOU 3A0aUU, KOHCMPYUPOBANb HOBbLE
3a0a4u u3 OAHHOU, 8 MOM YUCie 0Opamuovle;

. UHMEPNPEMUPOBAMb GbIUUCIUMENbHBLE PE3YIbIMAMbL 8 3A0aye, UCCIe008aMb NOYUEHHOe

peuwenue 3a0aqu,

. peuiams U 000CHOBLIBANMb CBO€ peuieHUe 3a0ay (8bl0enamMb MAMeMAMU4ecKyro 0CHOBY) Ha
HAXO0JCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HAd OCHO8E KOHKPENMHO20 CMbLCIA Opoou;

. 0CO3HABAMb U OOBACHAMb UOEHMUYHOCMb 3A0aY PA3HBIX MUNO8, C8A3bIBAIOWUX MPU

seuyUnbl (Ha pabomy, Ha NOKYNKU, HA O8UdCEHUe), 8bI0EIAMb IMU BeUYUHB] U OMHOULEHUS
medxncOy HUMU, NPUMEHAMb UX NPU PeleHUU 3a0ay, KOHCMPYUpo8ams coO6CmeeHHble 3a0ay
VKA3AHHbIX MUN0G;

. 061a0emb OCHOBHBIMU MEMOOAMU PEULEHUSL CIOHCEMHBIX 340aY. apupmMemuyeckull,
aneebpaudeckull, nepedop 6apuUaHmos, 2eoMempudeckutl, cpaguyeckull, NPUMeHIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeIMETOB:

. 8b10eIIMb NPU peueHuy 3a0ay XapaKkmepucmuKky paccmMampusaemorl 6 3a0aie cumyayuu,
OMIUYHbIE OM PeaNbHbIX (Mme, Om KOMOopbulX abcmpazuposaniucs), KOHCMpPYUpo8ams HOGble
cumyayuu ¢ y4emom 3mux XapaKxmepucmux, 8 YaCmHOCMU, NPU peueHul 3a0ay Ha
KOHYeHmpayuu, y4umuléams nJI0MHOCMb euecmsd,

. pewams u KOHCMpPYUpo8amsy 3a0adi Ha OCHO8E PACCMOMPEHUsL PEAbHbIX CUMYAYUll, 8
KOMOPbIX He mpedyemcs MOYHbLU GbIYUCTUMENbHBIU Pe3VIbmam,

. pewams 3a0ayu Ha 08UNCeHUe NO peKe, PaACCMampusds pasHvle CUCHeMbl Omcuemd.
CraTucTHKa U TeOpPHUs BepOATHOCTel

. Uszenexamo ungopmayuro, npedcmasiennyro 6 mabauyax, Ha OUaspammax, epapuxax;

. cocmasnsaims madauysl, CMpoUms OUACPAMMbL U SPAPUKU HA OCHOBE OAHHbIX,

. ONepupoBamb NOHAMUSMU. AKMOPUATL YUCILA, NEPECMAHOBKU U COYCMAHUS,
mpeyeonvhuk Ilackans,

. pewams 3a0a4u Ha 8bIYUCTEHUE 8ePOSIMHOCMU C NOOCYEMOM KOIUYECMBA 8aAPUAHIMOE C NOMOUWbIO
KOMOUHAMOPUKU.

B noBce1HeBHOM KU3HU M IPH U3YYEHHH JAPYTUX NMPEIMETOB:

. U361€KAMb, UHMEPNPEMUpo8amsy U NPeoobpazoevléams UHGoOpMayuio, nPedCmasieHHy0 8

Mmabauyax, Ha OUASPaAMMax, epagurax, ompaxcarouwiyo ceoUCMea U XapaKmepucmuku pealbHblx
npoyeccos u s61eHul,

. onpeodenams CmamucmuyecKue XapaKmepucmuxu 6b100poK no madauyam, Ouazpamma,
epaghuxam, 6blNOIHAMb CPABHEHUE 8 3A6UCUMOCIIU OM YelU PeUleHUs 3a0a4u;

. OYEeHUBAMb 8EPOSMHOCIb PEANIbHbIX COOLIMULL U SI6NIEHU.

I'eomerpuueckue Gpurypsl

. Onepuposamv NOHAMUAMU 2€0MEeMPULECKUX Puayp;

. u361eKamn, UHMePNPemupo8ams U npeoopa30eviéams UHGOPMAYUIo 0 2e0MemMpUIEeCKUX
Quzypax, npeocmasienHylo Ha Yepmexncax;

. NPUMEHAMb 2eoMempuyeckue Gakmol 015 peuenus 3a0ad, 8 mom Yucie,
npeononazaruwux HecKOJIbLKO ulaz08 peueHusl,;

. 00KA3b16AMb 2E0MEMPUIECKUE YIMBEPIHCOEHUS.

B noBceiHeBHOM KU3HM M IPH U3YYEHHUH APYTUX NPeIMETOB:

. UCNONb306AMb CEOUCMBA 2EOMEMPUYECKUX Qu2yp OJiA peuenus 3a0a4 NPaKmuyecKo2o

xapakmepa u 34044 U3 CMENCHBIX ()ucuunﬂuu.
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H3mMepeHus: U BbIYUCTEHUS

. Onepuposamsv npedcmasieHusamu 0 niowaou, ooveme Kaxk eeruuunamu. Ipumensms
Gdopmynvl nrowaou, oovema npu peuleHur MHO20ULa208blX 3a0a, 8 KOMOPbIX He 8Ce OAHHbIe
nPeoCcmasiesl 61O, a MpeOyIOm 8bIYUCIEHU, ONepUPo8ams Ooee WUPOKUM KOTUYECTBOM
Gopmyn niowaou, 00vema, 8bIYUCIAMb XAPAKMEPUCIUKU KOMOUHayull pueyp (OKpyscHocmetl u
MHO20Y207IbHUKO8) BbIYUCIAMb PACCIMOAHUSL MeXCOY hueypamu, npumeHsIms
mpuzoHomempuieckue hopmyvl 01 bIYUCTEHUU 8 DONee CLONCHBIX CYHAAX, NPOBOOUMb
BbIUUCTICHUS HA OCHOBE PABHOBENUKOCIIU U PABHOCOCTNABIEHHOCMIU,

. nPOBOOUMb NPOCMbLE BbIYUCTICHUSI HA 0OBEMHBIX MeNax,

. Gopmyauposams 3a0auu Ha 8bIYUCTEHUE OJIUH, NIOWAOel U 00bEMO8 U Pelamb UX.
B noBceHEeBHOI KU3HU M NIPH H3YYEeHHUH JAPYTUX NPeIMeTOB:

. nPOBOOUMb 8bIYUCTEHUSL HA MECIMHOCMU,

. nPUMEHsIMb POPMYIbL NPU BIYUCTICHUSX 8 CMENCHBIX YUEOHbIX NPEOMEemax, 6

OKpYdIcarouieli OeucmeumenbHOCm.
I'eomeTpuyeckne NOCTpoeHUs

. H3zo06pasicame ceomempuueckue gueypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

. CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIOHCHBIX CYUASX.

B noBce1HeBHOM KU3HHU M IPH U3YYEHUHU APYTUX MPEIMETOB:

. 8bINOIHAMb NPOCMeluUue NOCMPOEHUsL HA MECIMHOCMU, HeOOX00UMbLE 8 PEeAIbHOU HCUSHU,
. OYEHUBAMb PA3MEPLI PEedTibHbIX 00BEKMO08 OKPYHCAIOUe20 MUpQ.

IIpeoGpazoBanusn

. Onepuposams nousmuem 08UINCeHUs. U NPeodPaA308aHUs NOO0OUsL, 81A0emb NPUeMamu

nocmpoerus uzyp ¢ UCnoIb308aHUeM O8UNCEHUL U NPeodPA308aHULL NOOOOUS, NPUMEHAMb NOJLYYeHHble
3HAHUS U ONbIM NOCMPOEHULL 8 CMEICHBIX NPEOMemax U 6 pedibHblX CUMYAYUsIX OKPY*HCAoue2o Mupa,
. cmpoums gueypy, no00OHY0 OAHHO, NOIL308AMBCIL CEOUCMBAMU NOOOOUSL 015
060cHOBaHUs c80liCME uyp,

. NPUMEHSMb CEOUICMBA 08UINCEHULL OISl NPOBEOeHUsI NPOCMEUUX 000CHOBANHUL CBOUCNE
Queyp.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

. NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb N0000Ue 0Jis1 NOCMPOEHUU U
BbIYUCTICHUU.

BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

. Onepuposams NOHAMUAMU 8EKMOP, CYMMA, PAZHOCMb BEKMOPO8, NPOU38edeHUe 6eKMopa
HA YUCTIO, Y201 MeXCOy BeKMOPAMU, CKANAPHOE NPOU3BEOeHUe 8eKMOPO8, KOOPOUHAMbL HA
NIIOCKOCMU, KOOPOUHAMbL 8eKMOPA,

. 8bINOIHAMb OelCMBUsL HAO 8eKMOPAMU (CLOJHCEHUe, 8bIYUMAaHUEe, YMHONCEHUEe HA YUCTO),
BLIYUCTAMY CKATISIPHOE NPOU38e0eHUe, ONPedesmb 6 NPOCMEUUUX CLYYASX Y20l MeHcOy
BEKMOPAMU, BLINOIHAMb PA3NONHCEHUE 8EKMOPA HA COCMABNAIOWUe, NPUMEHAMb NOTYYEeHHble
3HAHUSA 8 u3uKe, NOIBL30BAMBC POPMYIOU BLIUUCTIEHUS. PACCNOAHUSL MeHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (ucyp OJi peuleHus 3a0a,

. NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL ONIsl PEULeHUSI 2e0MEeMPUYECKUX 3a0ad Ha
gbluUCTeHUe ONUH, Y2ll08.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

. UCNONIL3068aMb NOHAMUS BEKMOPO8 U KOOPOUHAm OJisl peuleHust 3a40a4 no gusuxe,
eeoepaghuu u Opyeum yueoOHviM npeomeman.

Hcropust MaTeMaTUKH

. Xapaxmepuzoeams 8K1A0 GbLOAOUSUXCS MATNEMAMUKOS8 8 PA3GUMUE MAMEMAMUKU U UHBIX
Hayuuvix obaacme,

. NOHUMAMb POTb Mamemamuku ¢ pazsumuu Poccuu.

MeTtoabl MaTeEMATHKH

. Hcnonv3sysa uzyuennvie Memoovl, nposooums 00KA3amenibCmeo, 8blNOHIMb
onposepcerue;

. 8b10UPAMb U3VUEHHBLE MEMOObL U UX KOMOUHAYUU 01 PeULeHUS MAMEMAMUYECKUX 3a0ay,
. UCNOIb3068AMb MameMamuyeckue 3Hanus 0Jis ONUCAHUS 3AKOHOMEPHOCeEl 8

OKpyHrcaroufeli 0eticmeumenbHOCmu U NPOU3Be0eHUsIX UCKYCCMEA.
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Coneprxanne yueOHOTo mpeaMera, Kypca 7 Kiaacce

Jpobu u nporeHTs 164.

CpaBHeHUE pallMOHAIBHBIX YuCell. ApupMeTHUYECKHUEe IEHCTBUS C pallMOHAIbHBIMU YKciaMu. CTeneHb ¢
HaTypalbHbIM MoKa3aTesneM. [IponenTtel. HaxoxkneHue npoueHTa OT BEIWYUHBI, BEJIMYMHBI IO €€
npoueHTy. CTaTUCTHUECKHE XapaKTepUCTUKH Habopa NaHHBIX: cpeaHee apudMeTHdyeckoe, MeAHaHa,
HanOoJIbIIIee M HAUMEHbIIee 3HAYCHUs, pa3Max.

[Ipsmas v oOpaTHAs TPONOPIIUOHATBHOCTE 104.

3aBUCUMOCTH MEXIy BelndnHaMu. [IpeacraBieHne 3aBHCHMOCTH MEX/1y BEIMYMHAMU B BUZAE (HOPMYII.
[IponopruuonaneHast ¥ 0OpaTHO MPOMOPIUOHANBHAS 3aBUCHUMOCTH. [Iponopums. Pemienue TeKCTOBBIX
3a71a4 C MOMOILBIO npornopiuid. [IponopuuoHansHOE AeICHUE.

Baesenue B anrebpy 114.

bykBeHHble BbIpakeHUs (BBIPRKEHUS C MEPEMEHHBIMH). 3aKOHBI apU(PMETHUECKUX IACHCTBUIA:
NEPEeMECTUTENbHBIN, CcoYeTaTelbHbld, pacrpeaenuTenbHbiii. IIpeoOpa3zoBanue OyKBEHHBIX
BBIPOKCHHI Ha OCHOBE CBOMCTB apudMeTH4YeCKHX AcHCcTBUU. Packpbitue ckobok. [IpuBeneHue
MOI0OHBIX claraeMbix Y paBHeHus 154.

AnreOpanyeckuil crnoco0 pelieHus 3afad. YpaBHEHHE C OJHOW mepeMeHHOW. KopeHb ypaBHEHHS.
Pemenue ypaBuenuii. Perienne TekcTOBBIX 3a7a4 areOpandeckiuM CriocoOOM.

Koopaunats u rpaduku 144.

Koopaunathas npsimasi. 3o0pakeHue uyncen ToukaMu KOOpAUHATHON NpsAMOil. YHcI0BbIE TPOMEXKYTKH.
Paccrosinue Mexay ToukaMu KOOpAMHATHOM NpsAMOH. /lekapToBbl KOOpAMHATHI Ha IIOCKOCTH. ['paduku.
CpoiictBa (yHKIMIA, X oTOOpakeHne Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPaKArOIIUX
peanbHbIE POLECCHI.

CBoiiCTBa CTENIEHU C HATYPaAIbHBIM Moka3arenaem 104.

CBolicTBa CTEMEeHM C HATypaldbHBIM IOKa3areiaeMm. PelieHne KOMOMHATOPHBIX 3adad mHepebopom
BapuaHToB. KomOuHaTopHOe npaBuiio yMHOKeHHs. [lepectaHoBKU U dakTopua.

MHorounensl 18u.

OpnHouneHbl 1 MHOrowieHbl. CreneHb MHOrouwieHa. CiiokeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUYJIEHOB.
DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CyMMBI U KBaJpaT pa3HOCTU. PenieHne TeKCTOBbIX 3a/1a4
areOpanyeckuM CriocoOOM.

Pa3znokeHre MHOTOUYICHOB HA MHOXKHUTEIHU 194.

Boinecenue oOmiero MHOXUTENs 3a CKOOKU. Pazno’keHue MHOroujaeHOB Ha MHOXUTenu. Popmyna
pa3zHocTH KBaapaToB. @OpMyIIbl pa3HOCTH U CyMMBI KyOOB. PelieHre TeKCTOBBIX 3a/1a4 anreOpaniyeckum
CIOCOO0OM.

YacToTa ¥ BEpOSTHOCTH 34.

[lonaTtue o ciayyallHOM OMbBITEé W CIydyalHOM CcoObITHH. YacToTa CIIy4ailHOTO COOBITHSI.
CTaTUCTHYECKHIA MTOAXO0/1 K MTOHITHIO BEPOSTHOCTU. BEpOSATHOCTH MIPOTUBOMOIOKHBIX COOBITHH.
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I'eomerpug 50u.

I'EOMETPUYECKUE ®UT'YPHI

[Tpsimble n yrael. Touka, mpsimasi, miiockoctb. OTpe3ok, ayd. Yron. Buasl yrinos. Beprukaibhble u
CMEKHbIE yIIIbl. buccekrpuca yria.

[TapamienpHble U nepecekaroImuecs npsmole. IlepneHanKyaspHOCTb IPSIMBIX.

['eomerpuueckoe Mecto Touek. CBOICTBa OUCCEKTPHUCHI yTIIa.

Harnsanele mpezacraBieHuss O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenuriesl, Mpu3Ma,
nupamuaa, map, cdepa, Konyc, nuiauHap. TpeyronbHuk. IIpsMoOyronbHbIE, OCTPOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKU. BbicoTa, MennaHa, Ouccekrpuca.

PaBHOGeipeHHbIE U PaBHOCTOPOHHHME TPEYTrOJIbHUKH; CBOMCTBA M NPU3HAKU PaBHOOEIPEHHOTO
TpeyrojabHuKa. [ Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

HepaBenctBo TpeyrosnbHuka. CyMMa yIjoB TpeyrojpHUKAa. BHemHWe yriuel TpeyrojbHHKA.
CooTHO1IEHNs MEXly CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA.

[TpusHaky paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJbHUKOB.

OxpysxHOCTb U KpyT. LlenTp, paguyc, amamerp, xopaa.

Cummerpus uryp. OceBast U IICHTPATbHAS] CHMMETPHSL.

[TocTpoeHus ¢ MOMOIIBbIO LMPKYJISL U JUHEWKH. OCHOBHBIE 33J]a4ld HA MOCTPOEHUE: JIEJICHHE OTpe3Ka
1ornojaM, IOCTPOEHUE YIJIa, PaBHOIO JaHHOMY, IOCTPOEHHE TPEYroJibHUKA IO TPEM CTOPOHaM,
MIOCTPOCHUE NEPIICHIUKYIIAPA K IPSIMOM, IOCTPOEHUE OUCCEKTPHUCHI.

Pemenue 3a1a4y Ha BBIYMCIIEHUE, 10KA3aTEIBCTBO U MIOCTPOEHHUE C UCIIOJI30BAHUEM CBOMCTB MU3yUEHHBIX
duryp.

H3mepeHne reoMeTpu4eCcKiX BEIUYNH

JlnnHa otpeska. [lyinHa joMaHOM, IEPUMETP MHOIOYTOJIbHHKA.

Bennuuna yrna. ['pagycHas mepa yria.

JIOI'MKA 1 MHOXECTBA

OneMeHThl Joruku. Omnpenenenne. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. [lokazarenbcTBo OT
npotuBHoro. Teopema, oOparHas nanHoi. [Ipumep u koHTpripumep. [loHATHE O paBHOCUIIBHOCTH,
CJIEJIOBaHUM, YNOTpPEOJIEHNE JIOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM U TOJIbKO B TOM Cllydae,
JIOTUYECKHE CBSI3KU U, WIIH.

IT'EOMETPHU B UICTOPUYECKOM PA3BUTHUN

Ot 3emieMepus K TeOMETPUH.
I'eomeTrpuueckue Tena. Mébuyc.

TloBTOpeHue 34.
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Pacnpeodenenue yuedonvix uacoe no pazoenam npozpammol

HaumenoBanue pasaciia, TEMbI 3 Hux KOHTPOJIbHEBIE
KonmuaecTBo yacoB ( Bcero) |[paboThI

/{poOu 1 poOLIEHTHI 16 1

[Ipsimast 1 0OpaTHAsT MIPONOPIIUOHATIBLHOCTH 10

Brenenue B anredpy 11 1

YpaBHCHUS 15 1

['JIABAI. I'eometpus kak Hayka. [lepBbie 4

MOHSATHS

['JTABA 2. OcHOBHBIEC CBOMCTBA IJIOCKOCTH 14 1

KoopauHate! u rpaduku 14 1

['JTABA3.TpeyroibHUK U OKPY’KHOCTb. 17 5

HavanpHbIe CBEICHHS

CBOICTBa CTCTICHH C HATYPAIbHBIM 10 1

MOKa3aTeIeM

['JTABA4. Bujibl reoMeTpUuecKHX 3aa4 1 15 1

METOJIbl UX pEIICHUS

MHOTOYWICHBI 18 1

PaznokeHre MHOTOWICHOB HA MHOYKHUTEIIN 19 1

YactoTa 1 BEpOSITHOCTh 3

[TosTOpenue. Toropas KOHTpobHas paboTa 3a(3 1

Kypc 7 Kjlacca

Pe3eps 2

Htoro 170 12

KaJICHZ[apHO-TeMaTI/I‘-IeCKOQ NJJaHUPOBaHHUE.

Ne ni/m Pa3nes1 u 0CHOBHOE co/iep:KaHUEe TEMBbI KOJIHY€ECTBO
JyacoB

1 Jlpo6u 1 npoueHTsbI 16

11 Brenenue. O0bpikHOBeHHBIEC IpoOu. CpaBHEHHE OOBIKHOBEHHBIX 1

1 pobeil.

1.2 Jlecstuunbie npobu. CpaBHeHue ApoOe. 1

2

1.3 BEBI4rCIeHNUS ¢ palliOHATbHBIMU YHCIaAMH. 1

3

14 Brraricnenus ¢ paliuoHanbHBIMU YKciaMu. [I[puMeneHne 1

4 OCHOBHOT'O CBOMCTBa Jpo0u.

15 Brruricnenus ¢ palinoHaIbHBIMU YicliaMu. HaxoxxeHne 3HaueHui 1

5 OYKBEHHBIX BBIPQKCHUH.

1.6 CrerneHb ¢ HATYpaJIbHBIM MOKa3zaTenaeM. OCHOBaHHUE U MOKA3aTelhb 1

6 CTCIICHHU.

1.7 CTemneHb ¢ HaTypaJbHBIM MOKa3aTeneM. YeTHBIM 1 HEUSTHRIN

7 [MOKa3aTellb CTCIICHH. 1
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1.8 CreneHb ¢ HATYpaJIbHBIM ITOKA3aTeNIeM B TPEOOPa30BAHUN YHCITIOBBIX| 1
e BBIPAKCHU.
1.9 3ama4yn Ha POLeHTHL. [lepexo1 oT JecsITHUHOM IPOOH K MPOIICHTaM 1
9 1 00paTHO.
1.10 3anaun Ha mpoueHThL. [lepexor 0T 0OBIKHOBEHHON ApodH K 1
10 [IpOLIEHTaM 1 0OpaTHO.
1.11 3ajaun Ha polLeHTHl. HaxoaeHne mpoieHToB OT YKciia U YKClia Mo 1
11 COOTBCTCTBYIOIIIMM €My IIPOLICHTaM.
1.12 3asaun Ha IpoueHThl. I IponeHTs! B 3a1auax Ha CMeCH U pacTBOPBHI.
12
1.13 Cratuctuueckue xapakrepuctuku. Cpeanee apudMeTHuecKoe. 1
13
1.14 CraTucTuueckue XxapakTepucTUku. Mosa u pa3max psiia JaHHbIX.
14
1.15 CraTucTH4ecKHe XapaKTepUCTUKHU B PEIICHUH TEKCTOBBIX 33/1a4. 1
15
1.16 Konmponvnasa paboma Nel no meme: «/[poou u npoyenmary. 1
16

2 IIpsimasi 1 o0OpaTHAsI NPONOPIHOHAJIBLHOCTH 10
2.1 Pabota HaJ1 omnbkamMu B KOHTPOIIbHON pabore Nel. 3aBucumoctu u |
17 (hopMyIIbL.
29 3aBHUCUMOCTH B (DOPMYJIBI B PEIIICHUU TEKCTOBBIX 3a/1a4. 1
18
53 [IpsiMast MpONOPLIHOHATIBHOCTb. 1
19
2.4 OOpaTHas NpONOPIHOHATBHOCTb. L
20
2.5 [IpsiMast IPOMOPLMOHATBHOCTD M 00paTHast IPOMOPUHOHAIBHOCTD B |q
21 €IIeHNHU TeKCTOBBIX 3a/a4.
2.6 [Iponopuuu. Pemenue 3a1a4 ¢ MOMOIIBIO ITPONOPLUI Ha IPSIMYIO 1
22 IPONOPLUMOHAIIBHOCTD.
2.7 [Iporopuuy. Pemienue 3aj1a4 ¢ MOMOIIBIO MPOIOPLHiA Ha 00PATHYIO |
23 POMOPIIMOHAIBHOCTb.
b g [ IponopunonansHoe nenenne. COOTHOIIEHUS. 1
24
b9 [[ponioprinoHanbHOE €JIEHUE B PEILIEHUH TEKCTOBBIX 3a/a4. 1
25
2.10 Camocmoamenvhuas paboma no meme «llpamasn u oopamnasn 1
26 npoOnopUUOHAILHOCHID).

3 BBenenne B ajreopy 11
3.1 Pabota Haj ommOKaMu B CaMOCTOSITENbHOM paboTe. BBenenue B 1
27 anreOpy. bykBeHHas 3anuch CBOWCTB ICHCTBHM Ha/l YMCIAMHU.
3.2 bykBeHHbBIE BBIpaKeHHsI. YHCTIOBBIE TIOJICTAHOBKHU B OyKBEHHBIE 1
28 BBIPKEHUSI.
3.3 [IpeobpazoBaHue OyKBEHHBIX BbIpaKCHHi. TOXKISCTBCHHO PaBHBIC  |{
29 BBIPAYKCHUSL.
3.4 [IpeoOpa3oBaHre OYKBEHHBIX BhIpaKEHUH. ANreOpaniecKkue CyMMBI. L
30
3.5 [IpeoOpazoBanne OYKBEeHHBIX BhIpaskeHU. Koaddumment 1
31 [IPOU3BE/ICHUSI.
3.6 32  [PackpsiTHE CKOOOK. 1

=
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3.7 PackpbiTrie CKOOOK B pelIeHUH TPUMEPOB U 3a/1ad. 1
33
3.8 [IpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUIN: TPUBEIEHUE TTOJOOHBIX 1
34 cnaraeMbix. OnpeneneHue, AlrOpUTM.
3.9 [ [puBeeHne no1o0HbIX cinaraeMbix. OTpabOTKa HABBIKOB. 1
35
3.10 [[puBeieHre MOI0OHBIX CIaraéMbIX B PELICHUH TEKCTOBBIX 3ajau. 1
36
3.11 \Konmponvnaa paboma Ne2 no meme: «Beeoenue 6 anceopy» 1
37

YpaBHeHus 15
4.1 PaboTa Haj ommOKamMu B KOHTPOJILHOM paboTe Ne2 YpaBHEeHHUS. 1
38 Anrebpanueckuii crocod penieHus 3aaau.
4.2 Anredpanyeckuii cioco0 pemeHus 3agad. CoctaBieHue
39 YPaBHEHUM. 1
4.3 Kopnu ypaBHenus. Onpenienenue KOpHsl ypaBHEHHUS. 1
40
4.4 KopHau ypaBHenus. IIposepka kopHeH. 1
41
4.5 Pemenue ypaBaenuii. [IpaBuia npeodpa3oBaHusi ypaBHEHUH. 1
42
4.6 Pemenne ypaBaenun. llepenoc ciaraemsix. 1
43
4.7 Penienue ypaBHEHUN. Y MHOXKEHHUE HA YHCIIO. 1
44
4.8 Pemenue ypaBHeHUN ¢ ApoOHOM uepToi. 1
45
4.9 Pemenue ypaBHeHnil. OTpaboTKa HaBBIKOB. 1
AR
4.10 Pelienre 3a1a4u ¢ MIOMOLIBIO YPaBHEHUNU. AHANIN3 TEKCTA 3aa4H. 1
47
4.11 Pemenye 3aj1a4 ¢ HOMOIIBIO ypaBHeHHUH. [IpakTnyeckue npapuna |y
48 COCTABJICHHs] YPABHEHMI K 3aj1aye.
4.12 Perrenue 3a1a4u ¢ TOMOIIBIO YpaBHEHHM. 3a7jaui HA YacTH, 1
49 COOTHOIIIEHHS.
4.13 Perienue 3a1a4u ¢ TOMOILIBIO YPaBHEHUN. 3314l Ha JBUKEHUE. 1
50
4.14 Perienre 3a1a4u ¢ TOMOLIBIO YpaBHEHUN. Pa3inuuHble TUIBI 3aa4. 1
51
4.15 \Konmponvnasa paboma Ne3 no meme: « Ypasnenusn» 1
52
1. I"'eoMmeTpusi kak HayKa. [lepBble MOHSATHS 4
1.1 ['eomeTpuueckoe Tenno 1
1.2 [loBepXHOCTH
53
1.3 JInnus 1
1.4 Touka
54
15
55 OT TOYKH K TEIy 1
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1.6 Kak u3ydats reomMeTpuro? 1
56
2 OcCHOBHBIE CBOICTBA IJIOCKOCTH 14
21 [ 'eomeTpus NpsAMON JTMHUU 5
57-58
2.2 OCHOBHBIE CBOWCTBA IPSIMOU Ha TNIOCKOCTH 5
59-60
23 [ [nockue yris 4
61-64
2.4 [[10cKkHe KpUBbIE, MHOTOYTOJILHUKH, OKPYKHOCTH 4
65-68
69 CucreMaru3anys 1 0000IIeHE 3HAHUI 1
70 \Koumponvnas paboma No 4 1
5 KoopauHartel 1 rpadukn 14
0.1 MHOK€CTBO TOUYEK Ha KOOPAUHATHON NPsIMOM. OTKPBITHIH JIyd. 1
71 3aMKHYTBIN JIy4.
5.2 MHOK€eCTBO TOUEK Ha KoopauHaTHOU npsimoii. HTepBai. OTpe3ok. 1
72 UncioBble TPOMEKYTKH.
5.3 PaccrosiHre MeX 1y TOUKaMH KOOPAUHATHOU IPSMOM. 1
73
5.4 PaccTostHue MEk/y TOUKaMH KOOPAHHATHO NpamMoid. KoopauHatsl
74 CcepeJIMHBI OTpe3Ka.
5.5 MHOXeCTBO TOUEK Ha KOOPAMHATHON INTOCKOCTH. AGcuucca. 1
75 OpnauHara.
5.6 MHOX€ECTBO TOUEK Ha KOOPJAMHATHOU IUTOCKOCTH. IlocTpoenus. 1
76
5.7 I'padukn. Paznuynbie 3aBUCHMOCTH. 1
77
5.8 [ paduku. [loctpoenue rpaduxos. 1
78
5.9 ['paduk 3aBUCIMOCTH y=X* 1
79
5.10 [loBTOpenwue ri. 1, 2, 3, 4.

1
80
5.11 \Konmponvnasa paboma Ne5 3a nepeoe nonyzooue 1
81
5.12 ['paduk 3aBUCUMOCTH y=X"

1
82
5.13 ['pacduku Bokpyr Hac. ['paduueckuit criocod mpencTaBieHUs 1
83 MHG}OpPMALIHH.
5.14 CamocrosarenbHas padora 1o reMe «KoopanHaTsl ¥ rpadukm. 1
84
3 TpeyrojbHUK H OKPY:KHOCTh. HauanbHble cCBeleHUs 17
3.1 PaBHOOEIPEHHBIN TPEYTrOJIbHUK 3
85-87
3.2 [[pu3HaKKU paBeHCTBA TPEYTOJIbHUKOB 3
88-95
96 Konumponvnas paboma Ne6 1
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3.3 HepaBeHcTBa B TpEYTrOJIbHUKE. 3
97-99 KacaHne okpy»HOCTH C PSAMOM U OKPY’KHOCTBIO
CucremaTu3aius 1 0000IIeHUEe 3HAHUT

100 1
101 \Konumponwvnas paboma Ne7 1
6 CBoiicTBa CTeNEeHH ¢ HATYPAJIBLHBIM NOKA3aTeJIeM 10
6.1 CrerneHb C HATYPaTbHBIM [TOKA3aTEIIeM. 1
102
6.2 [Ipon3BeaeHNE U YACTHOE CTEIIEHEH, BBIBOA (DOpMYII. 1
103
6.3 [Ipou3BeeHre U YaCTHOE CTEIIEHEN B peLICHUH IPUMEPOB U 33/1a4. 1
104
6.4 CreneHp CTENEHN. 1
105
6.5 CrerneHb NpOU3BEICHUS U IPOOH.

1
106
6.6 Pemenrie kKoMOMHATOPHBIX 3a/1a4. [[paBUIO yMHOXKEHUS. 1
107
6.7 Pemenrie koMOMHATOPHBIX 3a/1a4. [[puMeHeHne npaBuia
108 YMHOXKEHHUS. 1
6.8 JeMeHThl MHOXKeCTBa. [lepecTaHOBKH. 1
109
6.9 IlepectanoBku. daktopuan.

1
110
6.10 Konmponvnaa paboma Ne8 no meme: «Ceoiicmea cmenenu c 1
111 HAmMypaibHbIM NOKA3amenemy.
4 Bujabl reoMeTpHUYeCKHX 32124 M METOAbI HX PelIeHus 15
4.1 ['eomeTpuyeckre MecTa TO4eK
112
4.2 3aaun Ha TOCTPOCHUE 3
113-115
4.3 KpaTuaimme myTy Ha IJI0CKOCTH 3
116-118
4.4 O penieHMH reoOMeTPUUYECKUX 3a7a4 3
119-121
45 JlokazaTenbCcTBa B TEOMETPUH 4
122-125
126 Koumpoawvnas paboma Ne9 1
7 MHOro4wieHbl 18
7.1 1
127 Pabota Hag ommmOkamMu B KOHTPOJIbHON padotre Ne9 OqHOoUNeHbI 1

MHOTOUJICHBI. UYTEHHE U 3aIHUCh.
7.2 OnHOwWIEHBl U1 MHOTOUYJIEHBI. CTaHAAPTHBIN BU/I U CTETICHbD. 1
128
7.3 Crno)xeHue ¥ BBIYMTAaHHE MHOTOUYJICHOB.
: 1

129
7.4 CrnosxeHue ¥ BBIYUTaHHE MHOTOYJICHOB B PEIICHUH TPHUMEPOB H 1
130 3a1au.
75 YMHOKXEHHE OJJHOWIEHA HA MHOTOUJICH. 1
131
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7.6 'YMHOXEHUE OJJHOWICHA Ha MHOT'OYJIEH B PELIEHUH IIPUMEPOB U 1
132 3a/1ay.
7.7 'YMHOKEeHHE MHOTOUYJIeHa HA MHOT'OUJICH.

: 1
133
7.8 'YMHOKEeHHE MHOrOo4YIeHa Ha MHOrowieH. OTpaboTka HaBbIKOB. 1
134
7.9 'YMHOKEHHE MHOTO4YJIEHa HA MHOTOWIEH B PELICHUU PUMEPOB U 1
135 3a7a4.
7.10 Camocmoamenvnas paboma no meme « /leiicmeus c 1
136 00HOUNIeHAMU U MHO20UIEHAMUY
711 dopmyna KBaJpara CyMMbI M KBaJjpaTa pasHOCTH. BriBog dpopmyi. 1
137
7.12 Dopmyna KBaJpaTa CyMMbI B PELIEHUH IPUMEPOB. 1
138
713 dopmyna KBaJpara pa3sHOCTH B PELICHUH PUMEPOB. 1
139
714 Pemenuie 3a1a4 ¢ MOMOIIBIO0 ypaBHEHUH. AHATU3 JaHHbIX. 1
140
7.15 PerieHne TEKCTOBBIX 3a/1a4 ¢ TIOMOIIIbIO YpaBHEHUH. 3a1auu Ha 1
141 IBHKEHUE.
7.16 PerieHue TEKCTOBBIX 3a/1a4 ¢ TIOMOIIbIO YpaBHEHUH. 3a1aun Ha 1
142 TBHKEHUE T10 BOJIE.
7.17 PerieHre TEKCTOBBIX 3a/1a4 ¢ TIOMOIIIbIO YpaBHEHUH. 3a1aun Ha 1
143 [JI01a/1b U IEPUMETD.
7.18 \Konmponsnasn paboma Nel0O no meme «Cocmaenenue u peuwtenue)
144 PAGHEHUIL)
) Pa3oxeHne MHOTOYJICHOB HA MHOKMTEJIH 19
8.1 Pabota Haj omMOKkaMu B KOHTPOJIbHOM padote Ne6. BrineceHue 1
145 00111er0 MHOXKHUTEJS 32 CKOOKH.
8.2 Brinecenne o01ero MHOKUTENS 3a ckoOKku. CokparieHue apooei. 1
146
3.3 Pa3ioskeHre MHOTOUICHA HA MHOYKUTEIIH. 1
147
8.4 Crioco0 rpynnupoBKH. 1
148
8.5 Crioco0 rpynmnupoBKH IPU Pa3IoKEHUH MHOTOWICHA Ha
149 MHOKUTEIH. 1
8.6 Haxox/1eHHe BTOPOrO MHOKHTEIIS B PA3/IOKEHUH HA MHOXKUTEIH |9
150 BBIPAKCHMUSL.
8.7 dopmyna pazHOCTH KBajparToB. [IpumeHeHune Gpopmysl B 1
151 BBIUMCIICHHSIX.
3.8 [IpencraBieHue qBy4YICHA B BHJIE IPOU3BEICHUSI. 1
152
8.9 [Tpumenenne GopMyIbl pa3HOCTH KBAaIPATOB B MPECTABICHUN 1
153 BBIPXKEHHI B BUJIE MHOTOWICHA.
8.10 dopmyna pa3HOCTH KyOOB. 1
154
3.11 dopmyna cyMMbI KyOOB. 1
155
8.12 DopMyITBI Pa3HOCTH U CYMMBI KYOOB B MPEACTABICHUU BBIPAKCHHUS 1
156 B BHJI€ MHOTOYJICHA.
8.13 PaznoxxeHre Ha MHOXKHUTEIN ¢ IPUMEHESHHEM HECKOJIBKUX
157 crmoco0oB. 20 1




8.14 Pa3no)xeHre Ha MHOXUTEU BRIHECEHUEM O0IIETr0 MHOXKHUTEIIS.
158
8.15 Pa3no)xeHre Ha MHOXUTEU ClI0COO0M IpYIIIIHPOBKH.
159
8.16 Pa3no)xeHre Ha MHOXUTENU Pa3InYHbIMU CIIOCO0aMU B
160 peoOpa30BaHUU BBIPAKEHHI.
8.17 Pemenrie ypaBHEHU ¢ IOMOIIBIO PA3NIOKEHUSI HA MHOXKHUTEIH.
161
3.18 Perienuie ypaBHEeHH pa3iMuHbIMU CIIOCOOAMHU.
162
8.19 \Konmponvnas paboma Nell no meme «Paznosxncenue
163 IMHO20U]1€H08 HA MHOMCUMENU)
9 YacTora M BEpOSATHOCTH
9.1 OTHOCHTEIbHAS YACTOTA CIIy4alHOTO COOBITHSI.
164
9.2 BeposITHOCTh CITydaliHOTO COOBITHSI.
165
9.3 YacToTa 1 BEpOSTHOCTh CIIyYalHOTO COOBITHS.
166
10 IloBTOpEHHE
10.1 [ToBTOopenue «I[Ipsmast u 0OpaTHast MPOMOPIMOHATILHOCTH.
167 Ypasaenust. ['padukm»
10.2 [loBTOpeHNEe «CBONCTBA CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.
168 MHOTOYJICHBD)
10.3 \Hmozoeas konmpoavuas paooma Nel2
169-170
COJEPXAHHUE KYPCA 8 knacc
APUOMETUKA

PaunnonanbHblie 4Yucaa. PacmvpeHre MHOXKECTBA HATypaJbHBIX 4YHMCEN JO MHOXKECTBA
nenslX. MHOXKECTBA LEIBIX YUCEN 10 MHOXECTBA PAlMOHAIBbHBIX. PallMOHAIBHOE YHCIO Kak
OTHOIIEHHEe M/N, Tae m — 1eJ0e YUCIIO0, # — HaTypalibHOe. CTEIeHb C LENIbIM [TOKa3aTesIeM.

JeiictBuTeabHble yncaa. KBagpaTHelii KopeHb n3 uncia. KopeHs TpeTbell creneHu. 3anuch
KOpHEH C MOMOIIBIO CTETIEHH C APOOHBIM MOKa3aTeNeM.

[Tonatue 00 wuppanuoHaNIbHOM uyHche. MppalloHAIBHOCT YHCIa U HECOM3MEPUMOCTh
CTOPOHBI M TUaroHajau KBajpara. JlecaTnynble MpUOIMKEHUS UPPALMOHATBHBIX YHCE.

MHOXECTBO ~ NEHUCTBUTENBHBIX  4YMCEN;  IPEICTABICHHUE  JECUCTBUTEIBHBIX  YUCEN
0ECKOHEYHBIMHU JAECITUYHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIbHBIX YHCEIL.

Koopnunatnas npsmas. M300pakeHue 4ucen TOUKaMU KOOpAWHATHOW mpsmMoil. Huciossie

MIPOMEXYTKH.
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HN3mepenus, npudan:keHusi, oueHKkH. Pazmepsl 00bEKTOB OKpyKaromero Mupa (ot
AJIEMEHTApHBIX YacThll 10 BceneHHoit), AMUTENbHOCTD MPOLIECCOB B OKPYKAIOIIEM MUDE.
Boigenenue MHOXKUTENS — CTENEHH JECATH B 3anucH yucina. [Ipubmmkénnoe 3HaueHUE BEJIUYUHBL,
TOYHOCTh npuOmkenus. [Ipukuaka u oneHka pe3ynbraToB BeranucieHuid. AJITEBPA

Aaredpanyeckne BbIpaxkeHusi. bykBeHHbIe BbIpaKeHHs (BBIpAXKEHHsI C MEPEMEHHBIMU).
UucnoBoe 3HayeHHe OYKBEHHOrO BbIpakeHUs. JlomycTuMmble 3HA4YEHHS TEPEMEHHBIX.
[ToncranoBka BbIpaskeHUH BMecTO nepeMeHHbIX. [IpeoOpa3oBanne OyKBEHHBIX BBIpRXKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX ACHUCTBUN. PABeHCTBO OyKBEHHBIX BhIpKEHUH. TOXKIECTBO.

CreneHsb ¢ HaTypaJbHBIM IOKa3aTeaeM U e€ cBoicTBa. OHOUIIEHBl 1 MHOrO4IeHbl. CTENeHb
MHorouneHa. CiokeHue, BbIUMTAaHUE, YMHOXXCHHE MHOIOWICHOB. POpMyJIbl COKpPALIEHHOIO
YMHOXXEHMS: KBaJgpaT CyMMbl M KBajpar paszHocTtd. Dopmyna pasHOCTHM KBaapaToB.
[IpeoOpa3oBanue 1eOr0 BHIPAKEHHSI B MHOTOWIEH. Pa3inojkeHne MHOTOWICHOB HA MHOXHTEIIH.
MHorowieHsl ¢ oaHOM nepeMeHHoil. Kopenb MHOrowieHa. KBagpaTHbIi TPEXWIEH; Pa3JIOKEHUE
KBa/IpaTHOTO TPEXWIEHA HA MHOXKUTEIH.

AnreOpanyeckass poOb. OCHOBHOE CBOHCTBO anreOpandeckor npoou. CroxeHue,
BBIUUTAHNE, yMHOXKEHUE, JIeIeHne anredpandeckux 1pooeid. CTerneHsb ¢ 1eNIbIM II0Ka3aTeieM U eé
CBOMCTBA.

PannonanbHble BoIpaykeHUS M UX IpeoOpa3zoBanus. JlokazarenbcTBo ToxkaecTB. KBagpaTHbie
kopHH. CBo¥icTBa apuPMETUUECKUX KBAJPATHBIX KOPHEW U UX MIPUMEHEHHE K TPE0Opa30BaAHUIO
YHCJIOBBIX BBIPAXKEHUH U BBIUMCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepeMeHHoi. Kopenb ypaBHeHus. CBoWCTBa YHCIOBBIX
paBeHCTB. PaBHOCMIIBHOCTD YPaBHEHHH.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHue: popMyia KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. PemieHue ypaBHEHHMN, CBOIAINMXCS K JIMHEWHBIM W KBaapaTHbIM. lIpumepst
peleHusl ypaBHEHUM TpeThe M ueTBEPTON crTemeHel. PemieHne apoOHO-pallMOHATBHBIX
YPaBHEHHUH.

VYpaBHEHME ¢ ABYMs IEPEMEHHBIMU. JIMHENTHOE ypaBHEHHUE C IByMS IIEPEMEHHBIMH, IPUMEPHI

pelIeHNs ypaBHEHNH B LIENBIX YUCIIAX.
Cucrema ypaBHEHUH C JByMs IE€peMEHHbIMU. PaBHOcHiIbHOCTH cucteM. CHCTEMBI ABYX
JUHENHBIX YpPaBHEHWH C JByMS IEPEMEHHBIMH; pELIECHUE IOJCTAHOBKOW U CIOXEHHEM.
IIpumeps! pelieHns: CUCTEM HEITUHENHBIX YPABHEHUM C ABYMs IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1au anreOpandeckuM CriocoOOM.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTHU. [ 'padudeckas uHTepnpeTanys ypaBHEHUs C IByMs

nepeMeHHbIMH. ['paduk TUHEHHOT0 ypaBHEHUS C ABYMS IIEPEMEHHBIMU; YTIIOBOH KO PHUIIUEHT
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MPSIMOH; YCJIOBUE TApAJUICIBHOCTH TPAMBIX. ['paduku mpoCTEUIUX HETMHEHHBIX YpaBHEHUMN:
napabosa, rurnepooia, OKpyKHOCTh. ['paduueckas HHTepIpeTaIMs CUCTEM YPAaBHEHUN C IBYMS
MepPEMEHHBIMH.
OYHKINU

OcHOBHbIE MOHATHSI. 3aBUCUMOCTH Mexay BennuuHamu. [lonstue ¢ynkumu. OOnacth
OIIpeNIeJICHUs] ¥ MHOXXECTBO 3HadeHWH ¢yHkmmu. CrnocoObl 3amanus Qynkuuu. [paduk
¢byuaknun. CpoiicTBa (QyHKIMHA, HuX oToOpakeHne Ha rpaduke. I[Ipumepsr rpadukos
3aBHCUMOCTEH, OTPAKAIOIINX PEATbHBIC TPOIIECCHI.

YucaoBble pyHKiuu. OyHKIMN, OMUCHIBAIOIINAE PSIMYIO 1 00pPaTHYIO MPOMOPIIHOHATEHBIC
3aBHUCUMOCTH, HMX Tpapuku U cBoucTBa. JluHelHas ¢yHkuus, e€ TpapuK W CBOWCTBA.
KBanpatnunas ¢yskius, e€ rpaguk u coiictBa. CreneHHble (YHKIMH C HATypalbHBIMH

TnokasatensmMu 2 u 3, ux rpaduku u ceoiicta. I'padukn Gpynkumii y =x,y = Vx,y =| X|.
BEPOATHOCTb U CTATUCTUKA

OnmucaresqbHass cratucTuka. llpeacraBineHune AaHHBIX B BUAE TaOMUll, JUarpamu,
rpapukoB. CiyyaiiHass HM3MeHYMBOCTb. CTaTUCTUYECKHE XapaKTEpUCTHKH Habopa JaHHbIX:
cpeaHee apudMeTHyecKoe, MeMaHa, HauOolblllee W HaWMEHbIEe 3HAYCHMs, pazMax.
ITpencraBnenne o BBIOOPOYHOM HUCCIICIOBAHUM.

Cay4yaiinble COOBITHSI M BEpPOATHOCTH. [loHATHE O Clay4yailHOM OIBITE M CIy4allHOM

coObITHH. YacToTa ciry4aifHOro COOBITHSI.

CraTucTH4eCKUi MoAX0/1 K MOHITHIO BEPOSATHOCTU. BEpOSATHOCTH MPOTHUBOMOIOKHBIX COOBITHUH.
HezaBucumeie coObITHsI. YMHOXKEHHE BEPOATHOCTEN. JlOCTOBEpHBIE M HEBO3MOKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOObITHH. Kitaccuueckoe onpesienieHne BEpOSTHOCTH.

KomOunaropuka.  Pemenne  KOMOMHATOpPHBIX — 3ajad  1epedOpoM  BapHUaHTOB.
Komb6unaropHoe npasuiio ymHoxkeHus. [lepectaHOBKH U pakTOpHall.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

Uctopust popmupoBaHus NMOHATHUS YMCIA: HATypajbHbIE YHUCNA, JPOOH, HEJOCTAaTOUHOCTD
palMOHANIBHBIX YUCEN NIl TEOMETPUUYECKUX W3MEPEHMI, NppalloHanbHble uynciaa. CTapuHHbBIE
cucteMbl 3amucu yucen. J[poou B BaBuione, Erunte, Pume. OTKpbITHE ACCATUYHBIX TpPOOEH.
Crapunsble cuctembl Mep. JlecsituuHble npoOu U MeTpuyeckass cuctema wmep. llosBrneHue
OTpULIATENBHBIX yncen U Hyis. JI. Maraunknii. JI. Dinep.

3apoxaenue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxxnenue OykBeHHOU

cumBonuku. I1. depma, ®@. Buer, P. [lexkapt. cTopus Bonpoca o HaxoxaeHUH GpopMys KopHEi
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anreOpanvecKux YpaBHCHHM, HEPa3pelIuMOCTh B paIuKaiax ypaBHEHUHN CTENEHHU, OOJIbIICH
yeTeip€X. H. Taptanss, J[x. Kapnano, H. X. A6ens, O. Nanya.

N300perenue MeToaa KOOPAUHAT, MO3BOJISIOLIETO EPEBOAUTH FEOMETpUUECKUEe 00BEKTHI Ha
s3bIK anreOpsl. P. Jlexapt u [1. @epma. [Ipumeps! pa3nuyHbIX cUcTeM KOOPAMHAT HA TIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (PuboHauun) o kponukax, yucia Pubonauuyu. 3amgada o
IIaXMaTHOM TOCKE.

Hctoku Teopuu BEpOsSTHOCTEN: CTpaxoBoe A€o, azapTHbie urpsel. [1. ®epma u b. [Tackans. .
bepnynnu. A. H. Koimoropos.

I'EOMETPUAIL.

IMapasuienbHble IPSIMBbIE U YIJIbI

* Teopemsl 0 IpU3HAaKaxX U CBOMCTBAX MMAPAJUIEIIBHBIX IIPSAMBIX, O CyMME YIJIOB TPEYTIOJIbHUKA U
MHOT'OYT'OJIbHUKA, 00 U3MEPEHUU LIEHTPAJIBHBIX U BIMCAHHBIX YIJIOB, O CBOMCTBAX
BIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEN TPEYTrOJbHUKA.

* JIOmOJHUTENBHBIN MaTEpHAIL: YTOJI C BEPIUIMHON BHYTPU KpyTrad, yroj C BEpIIMHON BHE KpPyTa,
YIroJI MEKJly KacaTeJIbHOM U XOPJI0M, METOJ FT€OMETPUUECKUX MECT, METOJI BCLIOMOTaTEeJIbHOM
OKPY>KHOCTH.

* BHemHue U BHyTpeHHUE OJIHOCTOPOHHUE M COOTBETCTBEHHBIE YIJIbl, 00pa30BaHHbIC IIPU
NepeceueHn ! JBYX MapauleIbHbIX MPSIMbIX CEKYLIEeH, BBOIATCS 0€3 pa3BepHYThIX
OIIpeZIe]ICHUH, Ha HATJIJHOM ypOBHE.

Iloxooue
» [lapamrenorpamm, mpsSMOYToOJILHUK, pOMO, KBajpaT, Tparneuus, Teopema darneca, cpenHsst
JIMHUS TPEYroJIbHUKA, CPEIHSS JIMHUS Tpaneluy, IponopluuoHanbHble oTpe3ku. [logobue
TpeyroiabHUKOB. [Ipu3Haku mogo0ust TpeyroJbHUKOB.

MeTtpuyecKkue COOTHOLICHHUS B TPEYTOJbHUKE H OKPYKHOCTH

* Merpuyeckue COOTHOIIEHUS B MPSAMOYTOJILHOM TpeyToiabHuKe, Teopema [ludaropa,
TPUTOHOMETpHYECKHe (PYHKIINU, TEOPEMBI CHHYCOB  KOCHHYCOB, COOTHOIIICHUS MEKIY
OTpE3KaMH, BO3HUKAIOIIMMU IIPU NIEPECEUYEHUH IPSIMBIX C OKPYKHOCTBIO.

3aga4u M TeopeMbl reOMETPHH

* 3aMeyaTelbHbIE TOYKU TPEYTOJIbHUKA, HEKOTOPHIE TEOPEMBI U 3a/1aUul T€OMETPUH, METO/T
o100wsI, MOCTPOSHHUE OTPE3KOB M0 GopMyIie, METO MOAO0HS B 3a7jauax Ha MOCTPOCHHUE,
OJIHO T€OMETPUYECKOE MECTO TOYEK, BIHCAHHBIE M ONUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIYHCIUTENLHBIE METO/IBI B TEOMETPUH, U 00 OJHOMU 3a7aue Apxumena.

IHINTAHUPYEMBIE PE3YJIBbTATBI U3YYEHUSA KYPCA MATEMATUKH
B 8 KJIACCE

PAIIMOHAJIBHBIE UMCJIA

BeinmyckHUK Hay4uTCS:
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1) moHMMAaTh OCOOCHHOCTH JACCATHYHON CUCTEMbI CUMCIICHUS;
2) BIAIeTh NOHATHUSAMH, CBI3aHHBIMH C JICTMMOCTHIO HATYPAIbHBIX YHCET;
3) BbIpaXkaTh YKCIIa B IKBHBAJICHTHBIX (hOpMax, BIOUpas HanOoJee MOAXOASIIYIO B 3aBUCUMOCTH
OT KOHKPETHOW CHTYaIlHu;
4) cpaBHUBATh U YIOPSI0YNBATH PAUOHAIBHBIC YHCIIA;
5) BBINOJIHATH BEIYUCIICHUS C PAHOHATBLHBIMU YUCIAMH, COYETasl YCTHBIC M ITMCbMEHHBIC TPUEMBI
BBIYUCIICHHUH, TPUMEHSTH KaJbKYJISATOD;
6) HCIONB30BaTh MOHATHS M YMECHUS, CBSI3aHHBIE C TPOTOPIIUOHATBHOCTHIO BEIMYHH, IPOLICHTAMH
B XOJI€ PEIICHUS] MAaTEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBITIOIHSTH HECIIOKHBIC
NPAaKTUYCCKHE PACUETHI.

Boinycknux noayuum 603mModCHOCHb.
7) no3HaKoMumvcsi ¢ ROUYUOHHBIMU CUCMEMAMU CYUCTEHUSL ¢ OCHOBAHUAMU, omaudkbimu om 10;
8) yenybumov u pazeums npedcmagienust 0 HAMYPAIbHbIX YUCLAX U CBOUCMBAX OENUMOCTIU,
9) Hayuumuvcs uChoIbL308aMb NPUEMDL, PAYUOHATUIUPYIOUUE BLIYUCLEHUS], NPUOOPECMU NPUBLIYKY
KOHMPOIUPOBAMb BbIUUCIEHUS, 8bIOUPASL NOOX0OAWULL OJisL CUMYAYUU CROCOD.
JIEMCTBUTEJIBHBIE YUCJIA

BrITyCKHUK HAay4nTCS:
1) wucmoib30BaTh HAYAIbHBIC MTPEICTABICHHIS O MHOYKECTBE JICHCTBUTEIBHBIX YHCET,
2) BIAAETh MOHATHEM KBaPAaTHOTO KOPHS, IPUMEHSThH €0 B BEIYHUCICHHSIX.

BuinyckHux noayuum 603mMOoNCHOCMb.
3) pazeumv npedcmaenenue O uucie U YUCIOBBIX CUCHEMAX OM  HAMYPATbHLIX 00
0eticmeumenbHuLX Yucesl, 0 poau 8bI4UCTIeHUL 8 Yel08eUeCKOU NPAKmuKe;
4)  pazeumo u yenyoumv 3HAHUSL 0 OeCAMULHOU 3ANUCU OCUCMEUMENbHbIX YUCE] (NepuooudecKue u
Henepuoouyeckue opoou,).

N3MEPEHUS, ITPUBJIMDKEHU S, OHEHKHA

BrITyCKHUK HAay4UTCS:

1) wucnoaBp30BaTh B XOJIE PEIICHUS 3a/1a4 dJIEMEHTAPHbBIC MPE/ICTABICHUS, CBSI3aHHBIC C
NpUOIMKEHHBIMY 3HAYEHUSIMU BEJTMYMH.

BuinyckHux noayuum 603mMOoNCHOCMb.
2) NOHAMb, YMO HUCIOBble OAHHBIE, KOMOPble UCNOAb3YIOMCS O XAPAKMEPUCMUKU 00BEKMO8
OKpYdfcalowjeco  Mupa, AGNAIOMCA  NPEUMYUWECMEEHHO NPUOTUNCEHHBIMU, YMO NO  3ANUCU
APUOTUNCEHHBIX 3HAYEHULL, COOEPHCAUSUXCA 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOINCHO CYOUMb O
HOZPeuwHOCU NPUOIUNHCEHUSL,
HOHAMb, YMO NOZPEUHOCTb PEe3VIbMAmMa 8bIYUCIEHUL O0NIHCHA DbIMb COUBMEPUMA C NOZPEULHOCTNBIO
UCXOOHBIX OAHHDIX.
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AJITEBPAMYECKUE BBIPAXKEHU A

BhIycKHUK Hay4HTCS:

1) BnameTh NOHATHAMH «TOXIECCTBOY, «TOXKIECCTBEHHOE MPEOOpa3oOBaHUEy, peliaTh 3a/1a4H,
cojiepkanire OyKBeHHBIC JaHHBIC; pad0TaTh ¢ (OPMYIIaMU;

2) BBIMOJHSATH MPEOOPA30BaHHsI BRIPAKCHUH, COJCPIKAIINX CTEIICHU C [EJIBIMHU MMOKA3aTeIIMU 1
KBaJ[paTHbIC KOPHHU;

3) BBIMOJHSITH TOXKICCTBEHHBIC TIPEOOPA30BAHKS PAMOHATBHBIX BBIPAKCHUIT HA OCHOBE MPABHUII
JCWCTBUH HAJl MHOTOWICHAMH U areOpandecKuMu Apo0sSMHu;

4) BBINOJHATH pasioxeHue MHOTOYJICHOB Ha MHOXHTEIIH.

Buinycknux nonyuum 603modcnocms:

5) Hayuumocsa 6bInOIHAML MHO20ULA206bIE NPEOOPA306AHUS PAYUOHATILHBIX GbIPANCEHUL,
NPUMEHSSA WUPOKULL HAOOP chocoO08 U NPUEMO8;

6) npumensmo moogicoecmeenHble npPeodPazosanusi Ol peuwleHus 3a0a4 U3 pPasiuyHbIX
paszoenos Kypca (Hanpumep, Ol HAXONCOEHUsT HAUOOIbULE20/HAUMEHbUE20 — 3HAYEHUs.
8bIPAdICEHUSL).

YPABHEHU A

BbInyCKHUK Hay4HUTCS:

1) pemiath OCHOBHBIEC BH/IbI pAllHOHAILHBIX YPABHEHUH C OJJHOM MEPEMEHHOMN, CHCTEMBI IBYX
yYpaBHEHH C JIBYMS lIEPEMEHHBIMHU;

2) TOHUMATh YpaBHEHHE KaK BaXHEHIIYI0 MaTeMaTHYSCKYI0 MOJCIb JUIsl OMHUCAHHS M
H3yYEHHUS] Pa3HOOOPAa3HBIX PEANbHBIX CHUTYaIlMi, periaTb TEKCTOBBIC 3aJa4yl aareOpanvecKuM
METOJIOM;

3) npuMeHsTHh rpadUUeCKUe IPEACTaBACHHS IS UCCIICAOBAHMUS YPaBHCHHUM, UCCIICIOBAHUS
Y PEIICHUs] CHCTEM YPaBHEHUI C IByMS IEPEMEHHBIMHU.

Buinycknux nonyuum 603modcHocms:

4) oenademv cneyuanrbHbIMU NPUEMAMU PEULeHUs. VDAGHEHULL U CUCEM YPAGHEHULL,
VBEPEeHHO NPUMEHAMb annapam ypasHeHull 0Jisl peueHusl pazHo00PA3HbIX 3a0ay U3 Mamemamuxu,
CMEJICHBIX NPeOMemos, NPAKMuKU;

5) npumensmo epaguueckue npeocmasnieHusi O UCCAEO08AHUSL VPABHEHUU, CUCMEM
VpasHenuil, cooepaicaujux OyKeenHvle Koaghguyuenmoi.

OCHOBHBIE ITOHATH . YNCJIOBBIE ®YHKIM

BhInycKkHUK Hay4HTCS:

1) nmoHMMAaTh M UCMOJIb30BaTh (PYHKIIMOHAIBHBIC TIOHATHUS U A3bIK (TEPMUHBI, CAMBOJIHMUYECKHUEC

0003HAYCHHUS);
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1) crpouts rpaduku 3aEMEHTAPHBIX (DYHKIHI; HCCACIOBATh CBOMCTBA YHUCIOBBIX (DYHKITHI
Ha OCHOBE M3yUYCHHS MTOBEICHHS UX IPa(UKOB;

2) moOHMUMATh (YHKIMIO KaK Ba)KHEHIIYI0 MaTeMaTHYECKYI0 MOJETb Ui OIMUCAHUS
MIPOIIECCOB U SIBIICHUI OKPYIKAIOIIEr0 MUPA, IPUMEHSATh PYHKIIMOHATBHBIN SA3bIK TSI OMUCAHUS U
WCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHUYNHAMHU.

Buinycknux nonyuum 603modicHocms Hayuumscs:

3) nposodums ucciedo8anusl, CesA3AHHbBIE C U3YHEHUEM CEOUCME (DYHKYULL, 8 MOM YUCLe C
UCNONL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAUKO8 U3VUEHHBIX (DYHKyuti cmpoums Oolee
cnodicHble epaghuru (KycouHo-3a0anHble, ¢ «BbIKOJOMBIMUY MOYKAMU U M. N.);

4) ucnoavszosame (GYHKYUOHANbHBIE NPEOCMABNICHUS U CEOUCMBA (DYHKYUL 0Nl PeuleHus.
MamemMamuyeckux 3a0ay U3 pasiudHblx paszoenos Kypcd.

OIIUCATEJIPHAA CTATHCTHUKA

Buvinycknux nayuumcsa ucnonvzoéams npocmetiuiue Cnocoobbl npeocmagieHus U aHaiu3d
CMamucmuyecKux OAHHbIX.

BBITTyCKHUK MOTYYUT BO3MOKHOCTH TPHOOPECTH TIEPBOHAYATBHBIN OIBIT OPraHU3aI|K cOopa
JaHHBIX TPH TPOBEJACHUHM OMPOCcAa OOIMIECTBEHHOTO MHEHUS, OCYIISCTBIISITh WX aHAIU3,
MIPEJICTABIIATH PE3YJIbTATHI, OTPOCA B BHJIC TAOIUIIBI, JHATPAMMEI.

CJIYYAMHBIE COBBITHA U BEPOSITHOCTD

BBITyCKHUK HAydYUTCS HAXOJHWTh OTHOCHUTEIBHYIO YacTOTY W BEPOSITHOCTH CIIy9allHOTO
COOBITHSI.

BBITyCKHUK ~ TIOJYYUT BO3MOXHOCTH TPHOOPECTH ONBIT TPOBEACHHS  CIyYailHBIX
IKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIILI0 KOMITBIOTEPHOTO MOJICITUPOBAHUS, MHTEPIIPETAINN UX
pE3yNbTATOB.

KOMFBUHA TOPHUKA

Buvinycknux nayuumces pewiamv KoMOUHamMopHvie 3a0a4u Ha HAXOHCOEHUE YUCLA 00bEKmMOo8
UnU KOMOUHAYUIL.

BBIyCKHUK MOMYYUT BO3MOXKHOCTh HAYYHTHCS HEKOTOPHIM CIEIUAIBHBIM MpHEMaM
pelieHrss KOMOMHATOPHBIX 33]1a4.

T'EOMETPUA

[TapannensHblie MPsSMBbIC HA TUIOCKOCTH.

Y4eHUK HAYIHUTCS:

Pacrio3naBaTh Ha yepTekax U PUCYHKAX BHYTPEHHHE OJJHOCTOPOHHHUE, BHYTPEHHUE HAKPECT
TIeKaIe ¥ COOTBETCTBEHHBIE YTIIbI, BHEIITHUH YTOJ TPEYTOJIbHUKA;

Brigensats B KOH(GUTYpaI¥y, TaHHOH B YCIIOBUU 33/1a4H, TapaJUIeTbHBIC MPSMbIC, BHYTPCHHUE
OJTHOCTOPOHHHUE, BHYTPEHHHE HAKPECT JISKAllMe W COOTBETCTBEHHBIC YIJIbI, BHEIIHUH YTOJ
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NnmoctpupoBaTh u OOBSCHATH (OPMYITUPOBKH: MPU3HAKOB MAPAILICIBHOCTH MPSMBIX, CBOHCTB
yIJI0B, OOpa30BaHHBIX MPH NMEPECEUCHUH MapaUIeTbHBIX MPSMBIX U CEKYIEH; TEOPEMBI O CyMMe
YIJIOB TPEYroJIbHUKA, €€ CIICICTBUS O BHEIIHEM YTJIE TPEYrOJbHUKA U TEOPEMBI O CYMME YTJIOB
-yrojibHUKa. [I[pUMeHsATh Mpu pelIeHur 3a/1ad Ha BBIYMCIIEHUE W JI0KA3aTeJIbCTBO: ONPEAECICHUS
BHYTPEHHUX OJHOCTOPOHHUX, BHYTPEHHUX HAKPECT JIEKAIIUX U COOTBETCTBEHHBIX YIJIOB, BHEIITHETO
yIila TPEYrOJIbHUKA; TEOPEMBI O CyMME YIJIOB TPEYrOJIbHUKA, €€ CIEACTBHUS O BHEIIHEM YIIIC
TPEYTOJbHUKA U TEOPEMBI O CYMME YIJIOB M-YTOJIbHHUKA.

Buinycknux nonyuum 6ozmooicnocms Hayuumucs pewams 3aoadu memooom ' MT.
YeThIpEXYTOJILHUKH

Y4yeHuk Hay4uTCs:

ITosICHATB, YTO TaKOE YETHIPEXYTOJIbHUK.

OnuceIBaTh AMEMEHTHI YETHIPEXYTOIBHHKA.

Pacrio3naBaTh BBIMTYKIIBIC U HEBBITYKJIbIC YETHIPEXYTOIBLHUKH.

N300paxkaTh 1 HAXOUTH HA PUCYHKAX YETHIPEXYTOJLHUKA PA3HBIX BUJIOB U X HJIEMCHTHI.
dopMyTUpPOBaTh: ONpEACIICHUs apaIeJIorpaMMa, BEICOTHI TTapauIesiorpaMma; MpsSMOYTOJIbHUKA,
pomOa, KBajpara; CpeIHel IMHUU TPEYTOJIbHUKA; TPATICIINH, BEICOTHI TPATCIIHH, CPETHEH THHUN
Tpanenuu; MeHTPATBLHOTO YTiIa OKPYKHOCTH, BIIICAHHOTO YTJIa OKPYKHOCTH; BITUCAHHOTO U
OIMMCAHHOTO YETHIPEXYTOJIBHUKA; CBOMCTRBA: IMapaljieliorpaMma, IpsIMOyTOJIbHIKA, pOMOa, KBaipara,
CpeIHUX JMHUHA TPEYTOJbHUKA U TPAIICIIUH, BIIMCAHHOTO YTJIa, BMIUCAHHOTO U OIUCAHHOTO
Y4eTHIPEXYTOJILHUKA; PU3HAKH: MTapajljIeliorpaMma, MPSMOYTOIbHUKA, poMOa, BMUCAHHOTO U
OIMMCAHHOTO YETHIPEXYTObHHKA.

Jloka3wpIBaTh TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIBHHUKA, O TPAyCHON MEpe BIIMCAHHOTO YTJIa, O
CBOMCTBAX W MPU3HAKAX MapauIeorpaMMa, IpsIMOYTOJIbHIKA, poMOa, BMIUCAHHOTO U OIMCAHHOTO
YEeTBIPEXYTOJIbHUKA.

[TpuMeHsITh H3ydeHHBIC ONPEICIICHUS, CBOWCTBA U TIPU3HAKH K PEIICHHIO 3a/1a4.

Yuenux nonyuum 6o3zmodrcHocmon:

YVenybnenus u pazeumusi npeocmagienuii 0 RIOCKUX 2e0MemMpUYeckKux Queypax - napaniienocpammd,
NpAMOY20JIbHUKA, poMba, Keaopama, mpaneyuu.

Osnadenuss memooamu peuieHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMEa. MemoooM Om
NPOMUBHO20, MEMOOOM nepebopa 8apuaHmos.

Ipuobpecmu onvim ucciedo8anus c80UCME NIAHUMEMPULECKUX PUYP C NOMOUbIO KOMNbIOMEPHBIX
npocpamm.

[Moo6ue TPeyroabHUKOB YUEHUK HAYUUTCS:

PacnioznaBathk mo/100HbBIE reOMeTpHUECKUEe (PUTYPBI, ApPTYMEHTUPOBATh CYKJIEHUS, HCTIONb3YsI
orpezeNeHus], MPU3HAKK 000U TPEYTOJIbHUKOB;

N3006paxaTs miaHuMeTprudeckue GUrypbl; BBIMOIHITh YEPTEKH M0 YCIOBUIO 33]1a4; OCYLIECTBIIATh
peoOpa3oBaHus IIAHUMETPUUECKUX QUTYD;

Pemarp reomerpuueckue 3a1aum, ONUPasCh HAa NU3yUYEHHBIE CBOICTBA (PUTYp U OTHOIIECHUN MEXTY
HUMHU, IPUMEHSIS TOTIOTHUTEIbHBIE IOCTPOEHU S, AIreOpanvdecKuii 1 TPUrOHOMETPUYECKHM anmnapar;
[IpoBOINTH TOKA3aTENbHBIE PACCYKACHUS IIPU PEIICHNUH 3a/1a4, UCIIOJIb3YsI U3BECTHBIE TEOPEMBI,
oOHapyXuBasi BO3MOKHOCTH ISl UX MCTIOJIb30BaHUS;

Hcnonp30Bathk cBOICTBA MOAOOMS TPEYTOJIBHUKOB JJIs PEIIEHUS 3a7ja4 MPAKTHUYECKOTr O
CoJlepKaHUsI.
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Vuenux nomyyum 603MOHCHOCHD:

Onepuposamv nousimuem 08UNCeHUs. U NPeodPaA306anuUst NOO0OUs, 81A0emb NPUEMAMU NOCMPOEHUSL
@ueyp ¢ ucnonrb308anuem OBUNCEHUL U NPEOOPA308aAHULE HOOOOUS, NPUMEHAMb NOJYYeHHbLe SHAHUS U
ONbIM NOCMPOCHULL 8 CMENCHBIX NPEOMEMAX U 8 PEANbHBIX CUMYAYUSX OKPYACAIOUe20 MUpa;
Cmpoums pueypy, no00OHYI0 OAHHOU, NOIL308AMBCA CBOUCMBAMU NOOOOUS OJis1 000CHOBAHUS
ceoticme ¢ueyp;

Ipumensmo ceoticmea 0sudicerull OJisi NPOBEOEHUsT NPOCMEUUUX 0OOCHOBAHULL C8OLICME hucyp.

Penienvie npsaMOyroabHbIX TPEYTOJbHUKOB YYCHUK HAYYHTCS:

dopMyIUpOBaTh: ONpEACIICHU: CHHYCa, KOCHHYCa, TAHI'CHCA, KOTAaHI'€HCa OCTPOIo yria
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA; CBOWCTBA: BBHIPAYKAIOIINE METPHUIECKHE COOTHOIIICHUS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE H COOTHOIICHUS MEXKTy CTOPOHAMH U 3HAUYCHUSIMU
TPUTOHOMETPHUECKUX (PYHKIIHHA B IPSIMOYTOIHLHOM TPEYTOJIbHUKE.

3anuchIBaTh TPUTOHOMETPUICCKUE POPMYIIBI, BEIPAKAIOIINE CBSI3b MEXKYy TPUTOHOMETPHUICCKIMHU
(GYHKIIUSMHU OJTHOTO M TOTO YK€ OCTPOTO yria.

Pemarp npsMOyroibHBIC TPEYTOJIBHHUKH.

Jloka3bIBaTh: TEOPEMY O METPUUCCKUX COOTHOIICHUSIX B MPSIMOYTOJILHOM TPEYTOJIBHUKE, TEOPEMY
[Tudaropa; popmMyIibl, CBI3BIBAIOIINE CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC OJTHOTO M TOTO JKE
OCTpOTro yTia.

BBIBOIMTE OCHOBHOE TPUTOHOMETPUIECKOE TOXKACCTBO U 3HAUCHHS CHHYCA, KOCUHYCa, TAHTCHCA
KoTaHreHca jis yrioB 30°, 45°, 60°.

[TpuMeHsITh H3y4eHHBIC ONPEACIICHUS, TEOPEMBI 1 POPMYIIBI K PEIICHHUIO 3a/1a4.

Vuenux nomyuum 603M0HCHOCHD:

Ipuobpecmu onvim npumeHeHus: aneedPauiecKoeo u mpueoHOMempuiecKko2o annapama npu
PeueHUU 2e0MempPUYecKux 3a0ay

MuoroyroabHuKH. I10111a1b MHOTOYTOJILHHKA.

YyeHuk HayduTCs:

[TosicHATB, YTO TaKO€ IJIOIIAlb MHOT'OYTOJIbHUKA.

OnuchIBaTh MHOTOYTOJIBHUK, €70 3JIEMEHTHI; BBIMYKJIbIE U HEBBITYKJIbIE MHOTOYTOJIbHUKH.
N306paxaTh 1 HAXOIUTH HA PUCYHKAX MHOTOYTOJIBHHUK U €T0 2JIEMEHTHI; MHOTOYTOJIbHHK,
BIHMCAHHBIA B OKPYKHOCTb, U MHOTOYT'OJIbHUK, OITMCAHHBIN OKOJIO OKPYXHOCTH. DOpMyYIMpPOBaTh:
onpeJIelIeHUs] BIMCAHHOTO U ONMCAHHOTO MHOTOYTOJIbHUKA, M0l MHOTOYTOJIbHUKA,
PaBHOBEIMKNX MHOTOYT'OJIbHUKOB; OCHOBHBIE€ CBOMCTBA IO {1 MHOTOYTOJIbHUKA.

Jloka3bIBaTh: TEOPEMBI O CYMME YTJIOB BBIITYKJIOIO N-YTOJIBHUKA, TUIOMAAN PIMOYTOJIbHUKA,
IJIOUIA/IA TPEYTOJIbHUKA, IJIOIAAN TPANeIHH.

[IpuMeHsATh H3ydeHHBIC OTPEICTICHUS, TEOPEMBI M (POPMYIIBI K PEIISHUTO 3a/1a4.

Yuenux nomyyum 603moscHocms:

Buiyucnams niowadu MHO20Y201bHUKOB, UCNOIb3YS OMHOWEHUSI PABHOBEIUKOCU U
PABHOCOCMABIEHHOCNU, GLIYUCTISIMb NAOWAOU PuU2YP, COCMABIEHHBIX U3 08YX Ul boJlee
NPAMOY20/IbHUKO8, NAPANIEN02PAMMO8, MPey2olbHUKO8, NPUMEHAMb al2eOpaudecKutl u
MPULOHOMEMPUYECKULI annapam npu peueHuly 3a0ay Ha 8bl4ucienue niouaoel MHO20Y201bHUKO8
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OcHoBHOE CoACpKaHMEC NMMPporpaMmbl MaTEMATUKH 8 kiacca

Ne Tema KosmyectBo [KoHTpoJbHBIE
YacoB padoTsl
1 [loBTOpEeHME MaTepuana 7 4 o
KJacca.
2 |AnreOpanyeckue qpoou 18 2
3 [NapanienbHble IpsMbIE U 18 1
YTJIbI
4 [KBagpaTHbIe KOPHU 13 1
5 |[[lomoOue 20 1
6 |KBagparHble ypaBHCHUS 19 1
7 14 1
MeTpudeckue COOTHOIICHHUS
B TPEYTOJIbHUKE U
OKPYHOCTH
8  |CucTtembl ypaBHEHUH 20 1
9
16 1
3aiaun ¥ TEOpEMbI T€OMETPUU
10 |®yHkuuM 13 1
11 |BeposITHOCTB U CTAaTHCTHKA 7 1
12 [Hrorosoe nosropexne 8 1
170
12
HUtoro
KaﬂeH)IapHO'TeMaTH‘IeCKOC IJIAHUPOBAHUE
Ne i/m Ne Pa3jnen 1 0CHOBHOE coiepKaHHEe TEMbI KOJIMY€ECTBO
NMYHKTA 4yacoB
IloBTOpenue 4 yaca
1 [ToBTOpeHwue 3a Kypc 7 kacca o reme: «@opmyIsl 1
COKPAIIIEHHOTO YMHOKEHUSI
2 [ToBTOpEHuMe 3a Kypc 7 Kiacca no teme: «PopmyJibl 1
COKPAIIEHHOTO YMHOKEHUS
3 [ToBTOpEHuMe 3a Kypc 7 Kitacca no teme: «Paznoxenue 1
MHOTOYJICHA Ha MHOKUTEIIHY
4 [ToBTOpeHwme 3a Kypc 7 knacca mo treme: «PasnoxxeHue
' 1
MHOTOYJICHA Ha MHOKUTEIH»
I'naBa 1. Anredopanyeckue apoou (18 yacos)
5 m.1.1  [Yrto Takoe anredbpanyeckas 1pooOs? 1
6 n.1.2 |OcroBHOE CBOHCTBO Jipoou 1
7 m.1.2  |Cokpamenue apooei 1
8 .12 0cnosHoe cBoitcTBO npobu. CamocTosiTenbHas paboTa 1o 1
teme: «CoKpalieHune qpooeiny
9 m.1.3 |CnoxxeHre 1 BRIYUTAHUE aNreOpandecKux apooei 1
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Pemrenue 3agad mo treMe: «CIlI0KEHHUE U BEIUUTAHUE

10 9 1
anreOpandeckux apooein»
11 m.1.3 1
Yrpomenue BeipakeHui. CaMocTosITeNIbHas paboTa 1mo
teMe: «ClokKeHHe U BhlUMTaHue alire0pandyeckux Apooei»
12 m.1.4 |[YMHOXEHUE U IeJICHHE anreOpandecKux apooeit 1
13 n.1.4  |Ynpomenue Boipaxenuii. CamocTosTenbpHas padboTa 1o 1
TeMe: «YMHOKEHHE U IeJIeHUE anre0pandecKux Ipooeii»
14 n.1.5  [[IpeoGpasoBanue BHIPaKEHUM, COMEPIKAIIMX 1
anredpandeckue Apoou
15 n.1.5  [Ipeo6pasoBanue BLIpaKEHUI, COEPKALIIX 1
anredpandecKkue Apoou
16 n.1.5  |Yopomenue Boipaxkenuii. CamocTosTensHas paboTa 1o 1
teme: «[IpeoOpazoBanue airedpandecKux BoIPAKCHUN
17 KonTpouabHas pabora Nel no teme: «Anredpanyeckue 1
m 1.1.5 JAPOOH»
18 n.1.6  |OnpeneneHue CTENEHHU € LEJbIM ITOKa3aTesieM 1
19 n.1.7 |CBolicTBa cTEIIeHEH C LIEBIM MOKa3aTeJIeM 1
20 n.1.7  |CpolicTBa cTeneHeil ¢ HelbIM MOKa3aTeseM. 1
CamocTosiTenbHas pabota o teme: «CBoiiCcTBa CTENEHEH ¢
[IEJIBIM [TOKa3aTeIeM»
21 n.1.8  |Pemenue ypaBHeHUI 1
) n.1.1- | KoutponbHas paora Ne2 no teme: «CTeneHb ¢ MeJIbIM 1
m.1.8 1oKa3arejaemM»
IHapanieabHble npsaMble U YIJbI(18 yacos)
23-24 n.5.1  [MapaniensHble NpsMbIe Ha MIOCKOCTH. YeTBEPTOE 9
OCHOBHO€ CBOMCTBO IJIOCKOCTH
25-26 n.5.1 |[Ipu3Haky u CBOMCTBA MapaJIEIBHBIX IPSIMBIX 2
27 n.5.1 |CyMMa yrioB TpeyroiabHHUKa 1
28 n.5.1 |Cymma yrioB u-yrojibHHKa 1
29 1.5.2  |3MepeHue YIIIOB, CBA3aHHBIX ¢ OKPYKHOCTBIO, 1
[[EHTPATbHBINA YTOJL.
30 n.5.2 |BrnmcaHHBIN yroni, n3MepeHue BIMCAHHOTO YIJIa 1
31 n.5.2  |Yroxa ¢ BepIIMHON BHYTPH Kpyra, BHE Kpyra 1
32 n.5.2  |[Yrox MexIy KacaTelbHOU U XOPAOoi 1
33 .5.3  Bagaun na nocrpoenne u I'MT, noctpoenue 1
MEPIECHINKYIsIpa K MPSIMOH.
34 n.5.3 [locrpoeHne KacaTenbHOM. 1
35 1m.5.3  [Teopema 0 CyIECTBOBAHMH OKPYKHOCTH, TPOXOISAIIEH 1
gepe3 3 TOUKH IUIOCKOCTH.
36 m.5.3 [YeThipe TOYKH HA OJTHOW OKPYKHOCTH 1
37-38 n.5.4 |MeToJ BCIIOMOTaTeNbHON OKPYKHOCTH 2
39 n.5.4  Pemenue 3a/1a4 HA BHIUMCIIEHNE H JOKA3aTEIBCTBO 110 TEME 1
COKPYKHOCTBY.
40 Konrpoabnas padoraNe3 no reme «IlapaienbHble 1
NpsIMbIE U YTJIbI»
I'nasa 2. KBaapatnble kopHu (13 yacoB)
41 n.2.1  |PaGora Hag ommbKraMu. 3a1aua 0 HAXOKICHUH CTOpPOHBI 1

KBaJIpaTa

31




42 n.2.1  |BeluMcneHue KBagpaTHBIX KOpPHEN
43 1n.2.2  |[MppauuroHajibHbIE YKCIia
44 n.2.3  [Teopema ITudaropa. CamocTosTenbHas paboTa o TeMe: 1
«KBasipaTHbIe KOPHU
45 m.2.4 |KBaapaTHBII KOpeHb (AIreOpandecKuii MoIxo.) 1
46 m.2.5 [['padux 3aBucumoctu y = VX 1
47 1m.2.6  |CBolicTBa KBaJIpaTHbIX KOPHEH 1
48 1.2.6  [Mcnonp30BaHye CBOMCTB KBAIPaTHOIO KOPHS HpH 1
YIPOIIECHUH
49 1n.2.6  |CBoiicTBa KBaJIpaTHOI'O KOPHS 1
50 1.2.7  [IpeoGpa3oBaHKe BHIPAKEHUI, COEPHKAIIMX KBaAPATHBIE 1
KOpHHU
ol 1.2.7  [[IpeoGpa3oBaHue BHIPAXKEHUH, COEPKAIIMX KBAAPATHBIE 1
KopHU. CamocTosTeNIbHAs paboTa Mo TeMeE:
«[IpeoOpa3oBaHue BBIPAKEHHI»
52 n.2.8 |KyOuueckuii KOpeHb 1
53 m2.1 - Koutpoabsnas padora Ned no reme: «KBagpaTHbie 1
2.8 KODHW»
IMoxooue (20uacoB)
54-55 m.6.1 [[lapamnenorpamm, ero CBOMCTBA U IPU3HAKH. 2
56-57 m.6.1  [[IpgsmMoyronbHHK, pOMO, KBaapar. 2
58 1n.6.1  [Bunel mapannenorpaMMoB, UX IPU3HAKU U CBOMCTBA 1
59 1.6.1  |Pemenue ynpaxxHeHuil ¥ 33124 110 TEME 1
«ITapamnenorpamMmsD.
60-61 1.6.1  Teopema ®aneca Cpe/Hsis IMHUS TPEYTOIbHUKA 2
62-63 n.6.1 [Tpameuus u ee cBoiicTBa 2
64-65 n.6.1 [Tpameuus u CBOMCTBO €€ CpeAHEN IMHUU 2
66-67 n.6.1 |Pemenue 3a1a4 no teme. 2
68-72 .6.1  [[Tomo6ue TpeyronbuukoB. [IpusHaKy Moao6us 5
TPEYTOJIEHUKOB.
73 KonTpouabnas padéoraNeS no reme «Ilogodue» 1
KBajapatubie ypaBHenus (19 yacos)
74-75 n.3.1 |Kakue ypaBHEHMs Ha3bIBalOTCS KBaJpaTHBIMU 2
76-79 dopmyIia KOpHEH KBaIpaTHOTO ypaBHEHHUSI. 4
80-81 Bropas ¢popmyna kopHeil KBaipaTHOTO ypaBHEHHUS. 2
82-84 Pemrenne 3agau 3
85-86 n.3.5 |HenomHble KBaJipaTHBIC ypaBHEHHS )
87-88 m.3.5 ([Teopema Buera 2
89-91 m.3.6 |[Pa3okeHHe KBaJIpaTHOTO TPEXWIeHa Ha MHOKUTEITH 3
92 11.3.6  |KontposbHasi padora Ne6 mo Teme: «KBaapaTubie 1
YpaBHEHHS
MeTpHuuyecKHe COOTHOILIEHHUS B TPEYIroJIbHUKE U OKpY:kHOCTH (14
93-94 7.1 Merpudeckre COOTHOLIEHHS B IPAMOYTOJIBLHOM 2
TPEYTOJbHUKE.
95-96 n.7.1 [Teopema I[ludaropa 2
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97-98

n.7.2

Tpuronomerpuueckue GyHKINH 2
99-100| mn.7.2 |Teopembl KOCHHYCOB U CHHYCOB 2
101 Pemenue 3am1au ’
102
103 7.3.  |CooTHOLIEHUS MEXKTy OTPE3KAMH, BOSHUKAIOLIUMH TIPH 1
[epeceueHu N MPSIMBIX C OKPYKHOCTBIO
104 7.3.  |OKpYXHOCTb U JBE IIEpeceKaromue e€ mpsiMple 1
105 O6o06menue. Pemenne 3agau 1
106 1
KonTpoabHas padoraNe7 « MeTpuyecKkue COOTHOILIEHUS
B MPSIMOYT0JILHOM TPEYroJIbHUKE H OKPY’KHOCTHY
Cucrembl ypaBHenuii (20 yacoB)
107 4.1 |PaGora Han ommOkamu. JIuHeiiHOE ypaBHEHHE C ABYMS 1
epeMEeHHBIMH
108 n.4.2 ['paduk TMHEHHOTO YpaBHEHUS C IBYMS NIEPEMEHHBIMH 1
109 n.4.2 ['paduk TMHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH 1
110 mn.4.3 ) 1
VpaBHeHue mpsiMoii Buja y = KX + |
111 mn.4.3 ) 1
VpaBHeHue mpsiMoii Buja y = KX + |
112 n.4.3 VpaBHeHue mpsmoii Buaa y = kx + |. CamocrositesnbHast 1
abora 1o Teme: «YpaBHeHHUe MPsAMOii Bua y = KX + 1»
113 4.4 |Cucrembl ypaBHeHuii. Penenue cucteM crnoco6om 1
CIIOKEHHSI
114 n.4.4 [Pemenne cucTeM cIOCOOOM CIIOKEHHUS 1
115 n.4.4 . 1
Perrenue cucteM ypaBHEHHIA CIIOCOOOM CIIOKEHHUSI.
CamocrosiTenbHas padora no teme: «CHUcTeMbl ypaBHEHHID)
116 n.4.5 |Pemenue cucreM ypaBHEHUI clIOCOOOM MOICTaHOBKU
117 n.4.5 |Pemenue cucreM ypaBHEHUH clIOCOOOM MO/ICTaHOBKU 1
118 4.5 Pemmenue cucrem YpaBHEHHH CIOCOOOM MOJICTAHOBKH. 1
CamocrosrenbHas padota 1o reme: «Cuctemsl ypaBHEHUI»
119 n.4.6  |[Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPABHEHUM 1
120 n.4.6 |Pemenue 3amad Ha IBM)KEHUE 1
121 n.4.6 |PemeHue 3a1a4 Ha MPOLEHTHI 1
122 n.4.7 [3amauu Ha KOOPJAMHATHOM MJIOCKOCTH 1
123 n.4.7 [3amauu HAa KOOPJMHATHOM MIOCKOCTH 1
124 | n.4.1-4.7 [[MoxroroBka K KOHTPOILHOH padoTe Mo Teme: «CHCTEMBI 1
YpaBHEHHUID)
125 | n4.1-4.7 KonTtpoabnas pagora Ne§ no Teme: «CHcTeMBbI 9
126 YPABHEHHMI»
3agaum u Teopemsl reomerpuu (16 yacon)
127 n.8.1 |[3ameuaTesbHBIE TOUKU B TPEYTOJIBHUKE 4
130
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131 1.8.2  |CBOMCTBO GHCCEKTPUCH BHYTPEHHETO YIJIa TPEYTOJNBHHUKA, 5
132 CBOMCTBO BHELIHETO yIJIa.
133 n.8.2 |O1HO CBOWCTBO Tpamenuu
2
134
135 n.8.3 |Meroa noxobus B 3a1a4ax Ha MOCTPOCHUE. 9
136
137 8.5 BrimcanHbie 1 ONTMCAaHHBIC YETHIPEXYTOIbHUKH 3
139
140 00630p pa3IMUHBIX METOJIOB PEIICHUS 3a/1a4 1
141 KontposbHas padora Ne9 mo reme «3a1a4u ¥ TeOpeMbl
142 reoMeTpum» 2
I'naa 5. ®yukuuu (13 yacos)

143 n.5.1 |Pabora Han ommbOkamu. Urenue rpadukos 1
144 m.5.2  [Uro Takoe QpyHKIHS 1
145 n.5.3  |[['padux dyHKIIMN 1
146 m.5.3  |[['padux dyHKIIMN 1
147 n.5.4 |CeoiicTBa QyHKIIHH 1
148 m.5.4 |MccinenoBanue rpaduka QyHKIIMH 1
149 n.5.4  |Cpoiictea Gpynxuun. CaMocTosTeIbHas paboTa o TeMe: 1

«DYyHKIMA»
150 n.5.5 |CoiicTBa TuHEHHON (DYHKITUU 1
151 n.5.5 |/lunedinas pyHKIHsS 1
152 n.5.6

CpoiicTBa QyHKIIMK y = K/X ¥ €€ Tpaduk 1
153 m.5.6 )

DyHKIMA ¥ = K/X U e€ rpadux
154 1.5.1-5.6 [[ToBTopenwue mo reme: « DyHKImm» 1
155 1.5.1-5.6 |[KonTpoJsbHas padora Nel( mo Teme: «DyHKIIUN 1

I'naBa 6. BepossTHOCTB M cTaTucTHKA (7 4acoB)

156 m.6.1 1

Pabota Hag ommOkamu. CTaTUCTHYECKHE XapaKTePUCTUKU
157 1m.6.2  |BepoATHOCTh PaBHOBO3MOXHBIX COOBITUI 1
158 1m1.6.3  |CIOXHBIC SKCTIEPUMEHTBI 1
159 1m1.6.3  |CIOXKHBIC SKCIIEPUMEHTBI 1
160 m1.6.4 ['ecomeTpHuyecKHe BEPOSTHOCTH 1
161 1.6.1-6.4 [[ToBTOpeHwme 1Mo Teme: «BeposTHOCTh M CTATHCTHUKA» 1
162 1.6.1-6.5 | KonTposabnas padora Nell no teme: «BeposiTHOCTDH H 1

CTATHCTHKA»
HTorosoe nosropenue (8 yacon)

163 | m.1.1- 9
164 m.1.8 ToroBoe MoBTOpEHUE MO TeMe: «Anredpanyeckue Jpoou»
165 1m.2.1 -2.8 Mtorooe nmoBTOopeHue 1Mo TeMe: «KBaapaTHbIe KOPHWY 1
166 m.3.1-3.7 1

HToroBoe moBTopeHue mno reme: «KBaapatHele ypaBHEHHD)
167 1m.4.1-4.7 [UtoroBoe moBTopeHue 1o teme: «CucTeMbl YpaBHEHHIN) 1
168 11.5.1-5.6 |MTorooe moBTOpeHHE MO TeMe: «DyHKIHm» 1
169 5
170 HMTorosasi koHTpoJibHasi padora Nel2 3a kypc 8 kinacca
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Coaep:xanue nporpammsbl 9xiacce (170 4.)

KoimnuecTBo
Ne Tema
4acoB

1 BBoaHoe moBTOpEHUE 3

HepaseHnctBa 17
3 |KoopauHAaThl U BEKTOPHI 20
4 |KBampatnyHas QyHKIHS 18
5 [[Inomaaym MHOTOYTOJIBHUKOB 15
6 YpaBHEHUSI U CUCTEMBI ypaBHEHUN 23
7 Jdnuna okpyxHoctu. [Inomanes kpyra 13
8 ApudmeTrdeckas ¥ TeoOMETpUIECKas IPOTrPECCUu 17
9 [[Ipeobpa3zoBaHuUs TUIOCKOCTH 15
10 (CraTucTuyeckue uccieI0BaHHs 6
11 TToaroToBKa K UTOTOBOM aTTECTAIlMU B HOBOH (hopme 23

Yucaa

Mnooicecmso Oeticmeumenbhbix Yucei.

YpaBHeHHs U HEPABEHCTBA

YpaBHeHus

Obnacmwb onpedenenus ypagreHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JIpoOHO-panHOHAILHbIE YPABHEHUSI

Pemenne npocreimmx ApoOHO-THHEHHBIX YpaBHEHUH. Peuterue 0poOHO-payUuOHATbHBIX
VPAHeHUlI.

Memoovl pewenus ypasHeruil: Memoovl paeHOCUNbHBIX NPeoOpaA308aHULL, MEMOO 3aMeHbl
nepemeHHou, epaguueckuti memoo. Mcnonvsosanue ceoicme yHKyuil npu peuleHuu ypaeHeHui.

Cucrembl ypaBHeHuil PemieHne cucreMsl ypaBHEHUM.
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Mertoapl pelieHnust CUCTEM JTMHEHHBIX YpaBHEHHUH ¢ ABYMS TIEPEMEHHBIMH: epaguieckui
Memoo, Memoo Cl0AHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHCcTBa. Qonacmy onpeodenenus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePEeMEHHOL).

Penrenne nuHENHbBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. Pewenue xeadpamuvlx HepaseHCMS:
UCNOIb3068aHUE CBOLICME U 2paduKa KEAOpamuuHou @OYHKYuU, Memoo UHMEP8Anos. 3anucw
peutenus KeaopamHno2o HepaseHCmaa.

Pewenue yenvix u 0podHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJIHOM NepeMeHHOW. PemieHune cucteM HEpaBeHCTB C OJHOMN
MIEPEeMCHHON: JIMHEHHBIX, Kgadpamuulx. W300pakeHWE pEIICHHUS CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM MPSIMON. 3aNKCh pellIeHUs] CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[lonatne GpyHKIU

CaoiicTBa (pyHKIMIA: 00IaCTh OMpENENEeHNs, MHOKECTBO 3HAUEHUH, HYJHU, IPOMEXYTKH
3HAKONIOCTOSIHCTBA,  YeMHOCMb/HeuemHocmb, TPOMEXYTKH BO3pacTaHMsi M yObIBaHUS,
HauOoJblIee U HauMeHblee 3HaueHus. VccnenoBanue GpyHkuuu no ee rpaguky.

Ilpeocmasnenue 06 acumnmomax.
Henpepoienocms @ynxyuu. Kycouno zadannvle ¢hynkyuu.

KeaapaTuunas gpyHkuus

CroiictBa u rpaduk KBagpaTHuHoW GyHKIMU (mapadona). Ilocmpoenue epaghuka
Kkeaopamuunol hynkyuu no moukam. Haxoxaenue Hyneil KBagpaTHIHOW QYHKIIUU, MHOMCECMBA
3HAYEHULl, NPOMENCYMKO8 3HAKONOCMOAHCIEA, NPOMENHCYIMKO8 MOHOMOHHOCMIU.

TI'pagpuxu pynxuuii. Ilpeoopazosanue epagura ynxkyuu'y = f (X) ona nocmpoenus
epaguros gpynrxyuii suoa 'y = of (Kx + b) + ..

Tpaguru gynkyuii y = a + x/(x+6) , y =%, y = V%, y =|X|.

ITocenoBaTeIbHOCTH U POrPecCH

UucnoBas  TMOCIENOBATENbHOCTh.  [IpuMepsl  YHCIOBBIX  IOCIEAOBATEIHHOCTEH.

beckoHeuHbIe MOCIEA0BATEILHOCTH. ApI/I(bMCTI/IquKaSI nporpeccusda u € CBOICTBA.
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I'eomeTpuueckas nporpeccusi. @opmyna obuje2o unena u cymmol N NEPEbIX UNeHO8
apugmemuueckotl u ceomempuyeckou npozpeccutl. CXoo0auasicsa 2eomempuyecKkas npoepeccus.

Pelenne TeKCTOBBIX 327124

OcHoBHbIE MeTOIbI pellieHHsI TEKCTOBBIX 3aJa4: apupMeTHUECKHil, anredpandeckuii,
nepedbop BapuaHTOB. [lepsuunvie npedcmasieHuss o Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epagpuyeckue mMemoowl).

Crarucruka

Tabnuunoe u rpaduyeckoe TMpeACTaBlIEHUE HaHHBIX, CTOJOYATble U KPYroBBIE
auarpammbl, TpaduKd, MPUMEHEHHE IuarpaMm M TpaUKOB s OMHMCAaHUS 3aBUCHUMOCTEH
peaNIbHBIX BEJIMYWH, H3BJIeYeHHEe WHGOpMalnud U3 Taliui, AuarpaMMm U rpagukoB. Mepbl
paccenBaHUs: pa3Max, OUCHepcUs U CmaHoapmuoe OmKIOHeHuUe.

CnyualiHass WM3MEHUMBOCTb. M3MEHUYMBOCTH IpU HU3MEpeHUsX. Pewarowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENUUUHAX.

CayuaiiHble coObITHS

[IpencraBneHune o HE3aBUCUMBIX COOBITHSIX B JKU3HHU.

Cnyuaiinvie eenuqunsl

3Hakomcmeo co CAyYaAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEYHBIX OUCKDPEMHbIX
cayuatinvlx eenudut. Pacnpeodenenue seposmuocmert. Mamemamuueckoe osxcuoanue. Ceoticmea
Mamemamuyecko2o odxcuoanus. Ilonsamue o 3axone 6onvuiux uucen. Msmepenue eeposimnocmell.
Ilpumenenue 3axkona OonbWIUX UYUCE & COYUONO2UU, CMPAXOBAHUU, 6 30pPABOOXPAHEHUU,
obecneuenuu 6e30nacCHOCMuU HACENIeHUsl 8 YPE3BbIUANIHBIX CUMYAYUSIX.

I'eomeTpuueckue Gpurypsl

Durypsl B reoMeTpUU U B OKPYKaI0IeM MUpe

I'eomeTpuueckas ¢urypa. @opMupoBaHue MPEACTABICHUI 0 METAPeIMETHOM MOHITHH
«purypa».

I'eomeTpnueckue purypsl B npocTpaHcTBe (00bEMHBbIE TeJa)

MHnozocpannuk u e2o snemenmoi. Hazeanus MHO202PAHHUKOG C PA3HLIM NONOMCEHUEM U
Konuuecmeom 2cpareti. IlepBUUHbIE NpENCTaBICHUS O NMUPAMUJE, NMapajuleenunesae, NpusMe,
cdepe, mape, HWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

HN3mepeHus 1 BbIYMCICHUS

Beanunnbl

[TonsaTHe 0 MUIOIIAM TUIOCKON (GUTYpHI U ee cBoicTBax. M3mepenue miomaneid. Eaunauist
WU3MEPEHUS TUIOLIAH.

[IpencraBnenue 06 oobeMe U ero cBoiictBax. M3mepenue oobema. EnuHuib! namMepenus
00BEMOB.
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N3mepenus u BoIYMcIeHUS

NHCTpyMeHTBI 111 U3MEPEHH W TOCTPOCHUH; M3MEpeHue Iuionmanaei. Boruncienue
3JIEMEHTOB TPEYTOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUECKUX COOTHOIIEHUNH. Dopmyrib
IUIOLIAM TPEYrojbHUKA, MapajyielorpaMMa M €ro 4YacTHBIX BHUIOB, (OpPMYJbl JJIUHBI OK-
PY>KHOCTHU U TuIomaau kpyra. CpaBHEeHHE U BBIYUCIICHUE TUIOIIACH.

I'eomeTpuueckue NocTpoeHus

['eomeTpuueckue NOCTPOSHUS AJIs MILTIOCTPALIMK CBOMCTB reOMETPUUECKUX (puryp.

I'eomeTpuueckne npeodpazoBaHus

IIpeoOpa3zoBanus

[lonsitue  mpeobOpazoBanusi.  [IpencraBieHwe ©0 ~ MeTanmpeAMETHOM  MOHSITHH
«mpeobpazoBanuey. [lododue.

JABukenust

OceBas M LEHTpaJIbHAasE CUMMETPUS, HOBOpOmM U napaiienvhuli neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUCMEA.

BekTOopbI M KOOPAUHATHI HA MIOCKOCTH

BekTopsl

[TonsiTne BekTOpa, NEHCTBUS HAJ BEKTOpPAaMH, HCIIOIB30BAaHHE BEKTOPOB B (PU3HKE,
PA3NodHCeHUe 8eKMopa Ha cOCMasaaioujue, CKaiapHoe npousseoenue.

Koopaunartsi

OCHOBHbBIE TIOHAITUS, KOOPOUHAMbBI GEKMOpPA, PpPACCMOAHUE MeXHcOy  MOUKAMU.
Koopounamer cepeounvt ompesxa. ¥Ypasnenus gueyp.

IIpumenenue eexkmopoe u KoopouHam 015 peuleHusi RPOCMeUUX 2e0MeMPULECKUX
3a0auy.

Hcropusa MmaTteMaTuKu

Bosnuxnogenue mamemamuxku Kak HayKu, smanel ee pazeumus. Buvloarowuecs
MamemMamuKy u ux 6K1a0  pa3eumue HayKu.

Hcmopus eonpoca o Haxoxcoenuu popmyn KopHeli aneebpauieckux ypagHeHuli cmenenetl,
oonvuux yemoipex. H. Tapmanws, [owc. Kapoano, HX. A6ens, 3. [anya.

Tlossnenue memooa KoOpOUHam, NO3BONAIOULE20 NEPEBOOUMb 2eOMempuyecKue 00beKmobl
Ha A3bIK aneeopul. Ilosenenue epaguxos gpyuxyuii. P. [Jexapm, I1. @epma. Ilpumepsl paziuyHvlx
cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kponukax, yucia Quoonauyu. 3adaua o
waxmamuou oocke. Cxo0UMocmy 2eoMempuiecKol npocpeccuu.

Hcmoxu meopuu eeposmuocmeil: cmpaxogoe oeno, azapmuvie uepsl. Il. Depma,
b.Ilackans, A. Bepnynnu, A.H.Konmozopos.

38



T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPA.

Acmponomus u eeomempusi. Ymo u kax y3uanu Anaxcacop, pamocgen u Apucmapx o
pasmepax Jlynol, 3emnu u Connya. Paccmosnusa om 3emau 0o Jlymer u Connya. HMzmepernue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenwvix 6 pazeumuu mamemamuxu: JI. Dunep. H.U. Jlobauesckutl,
11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamuueckux u HABULAYKUX

Hayk, pazsumue poccutickoeo ¢pnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviuu.

Auaredpa 9 kJacc

HJIaHI/IpyeMbIe Pe3yJbTaThbl U3YIECHHUSA KypcCa

B pesynbrare u3ydeHuss MaTeMaTHKH Ha 0a30BOM yPOBHE YUSHHK HAYyUUTCS/TIOIYYIUT BO3MOXKHOCTD
HAyUYUThCS:

HepagBencrsa.

IIpusooums npUMepbl UPPALIMOHAIBHBIX YHCENl; PACIIO3HABATh PAllMOHAJIbHBIC U HPPAL[MOHAJIbHBIE
qucia; n300pakaTh Ynciia TOYKaMHU KOOPAUHATHOHN NMPsIMOH.

Haxooums necsiTuuHble NPUOIMKEHUS PAllMOHAIBHBIX U UPPALMOHATIBHBIX YHCENT; CPABHUBATH U
yIOPSI0YUBaTh JeHCcTBUTENbHBIE Yncia. Onucvlgams MHOXKECTBO AEHCTBUTEIbHBIX YHCEIL.
Hcnonv306ams B MICbMEHHON MaTeMaTH4eCKOi peun 0003HadeHus U rpadudeckre n300paskeHusI
YHCJIOBBIX MHOXECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY.

Hcnonb3oBathk pasHbie (OpMbI 3aIUCH NPUOINKEHHBIX 3HAUEHUH; 1€7aTh BBIBOABI O TOUHOCTH
MPUOIMHKEHUS 10 3alMCH TPUOIMHKEHHOTO 3HAYECHHUS.

Dopmynuposams CBOMCTBA YUCIOBBIX HEPABEHCTB, UJUTIOCTPUPOBATH UX HA KOOPAMHATHOM MPSIMOH,
JI0Ka3bIBaTh aaredpanyecky; MpUMEHsTh CBONCTBA HEPABEHCTB B XO/1€ pellleHus 3a1au. Pewams
JINHETHbIE HEPABEHCTBA, CUCTEMbI JINHENHBIX HEPABEHCTB C OJIHOW MEPEMEHHOMN. /[okazbieams
HEpaBEHCTBA, IPUMEHsISI TPUEMBI, OCHOBaHHbIE HA ONPEEICHUH OTHOILEHUH «00bIe)» 1
«MEHBIIE», CBOMCTBAX HEPABEHCTB, HEKOTOPBIX KJIACCHYECKUX HEPABEHCTBAX.

KBagparnunas ¢pyHkums

Pacnosnasams kBanpatnuHyto GyHKLHUIO, 1pU60OUms IPUMEPhl KBaIPaTUUHBIX 3aBUCUMOCTEN U3
peanbHOMN )KU3HU, PU3UKH, TEOMETPHUH.

Buisigname myTéM HabmoeHui 1 060011aTh 0COOEHHOCTH rpaduka KBagpaTUIHON (QyHKITHH.
Cmpoums u usobpaxcames cCXeMaTUIECKH rpaQUKu KBaIpaTUYHBIX (YHKIIUI; BBISIBISATH CBOMCTBA
KBaJIpaTHUHbIX GyHKIUH 110 ux rpadpukam. CTpouTs 6oee cioxHble TpaduKyu Ha OCHOBE rpauKoB
BCEX M3YUYEHHBIX (PYHKIIHH.

IIposooums pasnoobpasHuvle uccie008anus, CBI3aHHbIE C KBAIpAaTUYHOHN QyHKIMEH 1 €€ rpadukoMm.
Bvinonname 3HaKOBO-CUMBOJIMYECKUE JIEHCTBUS C UCIIOIb30BaHUEM (DYHKIIMOHAIBHON CUMBOJINKY;
CTPOUTH pedyeBble KOHCTPYKIIMHU C UCIIOJIb30BaHUEM (DYHKLIMOHAIBHON TEPMUHOIOTHH.

Pewiamy kBanpaTHbIE HEPABEHCTBA, a TAK)KE HEPABEHCTBA, CBOAAIIMECS K HUM, ITyTEM HECIIOKHBIX
npeoOpa3oBaHuii; pelIaTh CUCTEMbl HEPABEHCTB, B KOTOPBIX OJHO HEPABEHCTBO WM 00a SIBIIAIOTCS
KBaJIpaTHBIMU. [IpumeHnsams annapaTr HEPaBEHCTB IIPU PELIEHUH Pa3INYHbIX 33]a4.
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YpaBHeHHd H CHCTeMbl YPABHEHU
Pacnosnaéamv  panoHanbHBIE M MPpALMOHANbHBIE  BBIPAXEHHS,  KJIacCU(UIMPOBATH
palnyoHanIbHble BbIpaKeHUs. Haxooums 007acTb OINPEAEICHUS PALMOHAIBHOIO BBIPAKEHUS;
JOKa3bIBaTh TOXIECTBA. Jlaéamb TpadUYECcKyl0 HWHTEPHpETanui0 (PYHKIMOHAIBHBIX CBOWCTB
BBIPAYKEHUI C OJTHOW MEPEMEHHOM.
Pacnoznasams nenvle u ApoOHbIE ypaBHEHUs. Pewams 1ienble U JpOOHBIE BBIPAKEHUSI, TIPUMEHSIS
Pa3IMYHbIC IPUEMBI.
Cmpoums TpapUKN ypaBHEHHH ¢ IByMsI IEPEMEHHBIMU.
Koncmpyuposams 5KBUBaJICHTHBIE pEUEBbI€ BBICKa3bIBAHUS C UCIIOIb30BAHUEM AIreOpanieckoro u
TE€OMETPHUYECKOTO SA3BIKOB. Peuiams CUCTEMBI IBYX YPABHEHHUH C IBYMS IEPEMEHHBIMH, HCIIOIb3Ys
IMPOKUN HAOOp MPUEMOB.
Pewamsb TexcTOBBIE 331241 AITe0OpandecKUM CIIOCOOOM: IEPEXOTUTH OT CJIOBECHON (POPMYIUPOBKH
yCIOBHA 337a4l K anreOpanveckoil MoJenud MyTEM COCTAaBIICHUS YpPAaBHEHHS WJIH CHCTEMBI
YpaBHEHHUI; pelaTh COCTaBICHHOE YypaBHEHUE (CUCTEMY YpaBHEHUMH); WHTEpIPETUPOBATh
pesynbTar. Hcnoavzoeams (HyHKIHOHATBHO-TpAQUUECKUE TMPEACTABICHHUS Ui pEIIeHUS U
HCCJICIOBAHUSI YPABHEHUH U CUCTEM.
ApudmernyecKkas ¥ reOMeTpHYeCKas NPOrPecCHH
IIpumensimy WHAEKCHBIE O0O03HAYEHUS, CMpOumsb PEUYEBbIC BBICKA3bIBAHUS C MCIIOJIb30BAaHUEM
TEPMHUHOJIOTHH, CBSA3aHHOMU C TIOHATUEM I10CIIEI0BATEIBHOCTH.
Buiyucname 4ieHsl mocieoBaTeNIbHOCTEH, 3aaHHBIX (OPMYJION N-TrO uieHa WM PEeKyppPEeHTHOM
dbopMyIoit.
Ycmanasenueams 3aKOHOMEPHOCTh B IIOCTPOCHUHU IOCIEN0BATEIIBHOCTH, €CJIM BBIIIUCAHBI IIEPBbIE
HECKOJIbKO €€ WIEHOB. M300pasicams WIEHbl MOCIEA0BATEIbHOCTH TOUYKAMH HA KOOPOUHAMHOU
NJIOCKOCMU.
Pacnosnasams apudmeTnyecKyro U reOMETPUUECKYIO IPOrPECCUU IIPU Pa3HbIX CIIOCO0aX 3aJaHMUs.
Bv1600ums Ha 0OCHOBE JTOKA3aTEILHBIX PACCYXKACHUN (HOpMyYITBI 00IIETO WieHa apuMETHIECKON U
reOMETPUYECKO MpOrpeccuif, CyMMbl HEPBBIX N WIEHOB apu(PMETHYECKOM M IeOMEeTpHUUECcKOM
MIpOrpeccuii; pemarh 3aJaud C MCIOJb30BaHUEM AITHX ¢GopMyll. Paccmampusams TpUMEpHl U3
peambHOM  KU3HHM, WJUIIOCTPUPYIOLME M3MEHEHUs B apU(PMETHdecKoil mporpeccuu, B
r€OMETPUYECKON
MIPOTPECCUU; U300pasxicams COOTBETCTBYIOIINE 3aBUCUMOCTH I'paUUeCKH.
Pewams 3amaun Ha CIOXHBIE MPOLEHTH, B TOM YHUCIE 3aJayd M3 pPEalTbHOM NpakTHKH (C
UCIOJIb30BAHUEM KaJIbKYJIATOPA)
CTaTHCTHKA M BEPOSITHOCTH
Ocywecmeénams ~ TOUCK  CTAaTUCTHYECKOM  uHGpOpMalluu,  paccmampusams  PealbHYIO
CTaTUCTUYECKYI0 MH(OPMALIUIO, Op2aHU308bl6aMb U AHANU3Uposamb €€ (PaHXKUPOBATh JaHHbIE,
CTPOUTH MHTEPBAJIBLHBIE PSJIbl, CTPOUTH AHArpaMMbl, ITOJIUTOHBI YaCTOT, THCTOTPAMMBbI; BBIUUCIISITh
pa3IMyYHbIE CPEIHUE, a TAK)KE XapaKTEPUCTUKHU
pazopoca). [Ipocno3uposamb 4YacCTOTy TIOBTOPEHHS COOBITHSI HAa OCHOBE HMEIOIIMXCS
CTaTUCTUYECKUX JaHHBIX.

I'eomerpus

IL1omaau MHOrOyroJIbHUKOB

Vceausarom ocHOBHbIE cBOWCTBa Iuomaneil u ¢GopMyiny i BBIYMCIEHUS IUIOIIAIU
MMpsAMOYT'OJIbHHKA. BI)IBO)ISIT q)OpMy.]'Iy JJI BBIYUCIICHHUA TIOIIaAn IMPAMOYTOJIbHUKA U UCITOJIB3YIOT
ee IpU peleHnH 3afad. 3ayuuearom (HOpMyJIbl A1l BBIYUCICHUS TUIOIAAEH TapaenorpaMmma,
TPEYrojbHUKa W TpaIleluy; J0Ka3bIBAlOT UX, a TAaKKe ydyaT Teopemy o0 OTHONICHHHU Iulouianen
TPEYTOJbHUKOB, UMEIOIIUX 0 paBHOMY yriy. [I[puMeHsI0T Bce u3ydeHHbIe (OpMYIIbI IPU peIIeHud
.B yctHOilt hopme doxazviearom TeopeMbl U N3NAraloT HEOOXOJUMBIN TEOPETUUECKUI MaTepuall.
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Yceausarom teopemy Iludaropa u oOpatHyio el Teopemy, 00JIaCTh IPUMEHEHUS, MTU(PATOPOBHI
TpolKu. JloKa3pIBatOT TEOPEMBI U IPUMEHSIOT UX IIPU PEILICHUU 3a7a4 (HaX0AAT HEU3BECTHYIO
BEJIMUYMHY B IPSMOYT'OJIbHOM TPEYTroJbHUKE). MICII0b3yI0T METO 1 IJIoUIaiei U TEOPEMBI O
MenraHe U OMCCEKTpUce yrila TpeyroibHuKa, hopMyity I'epoHa mpu pemenun 3aaau.

JITMHA OKPYKHOCTH M IJIOLIAb KPyra

Dopmynuposams  ONpPENENCHUE  TMPABHIBHOTO  MHOTOYTOJNBHHUKA,  (opmyauposams — u
00KaA3b16aMb TEOPEMBbl 00 OKPYKHOCTSIX, OIMCAHHON OKOJIO MPAaBUIBHOIO MHOTOYTOJILHUKA U
BIIUCAHHOM B HETO; 6b1600UMb U UCHOAb306aMb (OPMYIIBI JUIS BBIYMCICHUS IUIOIIAAN
MPaBUJILHOTO MHOTOYTOJIbHHKA, €r0 CTOPOHBI W pajuyca BIHCAHHOW OKPY>KHOCTH; peuiams
33/1aud Ha TMOCTPOCHHE TMPABWIBHBIX MHOTOYTOJBHUKOB; OOBACHAMb TIOHSTHUS JUIMHBL -
OKPYXHOCTHU M IIOLIAAHN KPYyTa; 661600ums (HOPMYIIBI 711 BRIYUCICHUS AJUHBI OKPYKHOCTU U
JUIMHBI IyTH, TUIOIIAIU KPyTra U IUIOLIaJAd KPYTrOBOTO CEKTOPA; npumeHsms 3TH (HOpMyIIbl Ipu
pelleHny 3a1ay.

KOOp)II/IHaTbI U BEKTOPbLI

ObvscHams U ULIIOCMpUpO8ams TMOHATHS MPAMOYTOJIBHON CHUCTEMbl KOOPAMHAT, KOOpPIMHAT
TOYKH M KOOPJAMHAT BEKTOPA; Gbl80OUMb U UCNOIb308amb TIPU PEUICHUH 3a7ad (HOPMYIIbI
KOOpJMHAT CepeANHbI OTPE3Ka, PACCTOSIHUS MEXy ABYMS TOYKAMU, YPABHEHUSI OKPY>KHOCTH U
IPSIMOH, OIIpe/IeTICHUE BEKTOPA, IJIMHBI BEKTOPA, ACUCTBUS HaJl BEKTOPaMHU.

CkansipHOE TIPOM3BENICHHE BEKTOPOB,BHIBOAUTH (HOPMYIY CKAJISPHOTO TMPOU3BENEHHS depes
KOOPJAWHATBl BEKTOPOB; @opmyauposams U 00OOCHOBbIBAMb YTBEPKACHUE O CBONCTBAax
CKaJISIPHOTO MPOU3BEACHUS; UCIOIb30BaTh CKAJISIPHOE MPOU3BEACHUE BEKTOPOB IPU PELIECHUU
3a1a4y

IIpeodpa3zoBaHusi NJIOCKOCTH.

ObvscHAmMb, 4TO TAKOE OTOOpaKEHNE TIIIOCKOCTH Ha ¢e0s1 M B KAKOM CJIy4ae OHO Ha3bIBACTCS
JBUKEHHEM IJIOCKOCTH; OOBSICHATH, YTO TAKOE OCEBasi CAMMETPHS, IICHTPATbHASI CHMMETPHSI,
napaJuIeIbHBIN IEPEHOC U IOBOPOT; 000CHOBbI8AMb, UTO 3TU OTOOPAKEHHS IMIIOCKOCTH Ha ce0s
SBIISIOTCS IBUKEHHUSIMH; OOBSICHSITh, KAKOBA CBS3b MEXK/Y IBHKEHUSIMHU M HAJIOKEHUSIMU;
ULIIOCMPUPOB8ams OCHOBHBIC BUIbI JBUKCHUI, B TOM YHCIIE C TIOMOIIBI0 KOMITBIOTEPHBIX
nporpamMm

TEMATHYECKOE INTAHUPOBAHUE

170 4.
Ne Tema ypoxka Komriecrso IIpumeyanue
4acoB
1. BBo1HOE TOBTOpEHHE 3
HEPABEHCTBA (17 u.)
2. eHCTBUTEIbHBIC YHCTIa 3
3. O6uiue cBOMCTBA HEPABEHCTB 2
4. Pelienne JTMHEWHBIX HEPABEHCTB 3
5. Permenne cucteM JTMHEWHBIX HEPABEHCTB 2
6. OKa3aTeNbCTBO HEPABEHCTB 3

41



KoauuecTtBO

No Tema ypoka IIpumeyanue
4acoB
7. UTO 03HAYAIOT CJIOBA «C TOYHOCTHIO J0...» 2
8. KonrponbHas padora Nel 1
9. PaGota Haj omHOKaMu 1
KOOPIMHATBI U BEKTOPPBI (20 4.)
10. lexapToBBI KOOPAUHATHI Ha IMJIOCKOCTH 1
11.  |VpaBHEHUE IMHHU 3
12. [BekTopsl Ha IJIOCKOCTH 2
13.  |CkanspHoe NpOU3BEACHHE BEKTOPOB 2
14.  [KourponsHas pabora Ne7 1
15.  |PaGora HaJ omMOKaMu 1
16. KoopauHaTHBIN U BEKTOPHBIA METOIbI 8
17.  [KourponbHas pabora Ne§ 1
18. |Pabora Han ommOkamu 1
KBAJIPATUYHAS ®YHKI WA (18 4.)
19. Kakyro (h)yHKIIUIO HAa3bIBAIOT KBAIPATUUYHOU 3
20. I'paduk 1 cBolicTBa QYHKIMH Y = ax 2
21, Cnasur rpaduka QyHKIMM Y = ax? BAoIb oceil 4
KOOpIUHAT
22. I'paduk GpyHKIMM Y = ax? + bx + ¢ 3
23. KBajipaTHBIE HEPAaBEHCTBA 4
24. KoHTtponsHas paboTta Ne3 1
25. PaGoTa HaJ OIIMOKAMHU 1
IJIOIIAIN MHOT'OYT'OJIBHUKOB (15 4.)
6. OcHOBHBIE CBOMCTBA TIomaau. [lnomans 2
MPSIMOYTOJIBHUKA
27. [Tn01maau TpeyroJbHUKA U YeThIPEXYTOJbHUKA 5
28. [lmonmaan B TeopeMax u 3ajadax 3]
29. KoHTposibHast pabota Ne2 1
30. Pa0ora Hajg omrnOKkamMu 1
YPABHEHUS U CUCTEMbBI YPABHEHUH (23 4.)

31. ParmonaabHbIe BhIpaKEHUS 3
32. Llenbie ypaBHEHUS 2
33. pOOHBIC YpaBHEHUS 4
34. Pemienue 3amaq 3
35. KonTponbHas paborta Ne5 1
36. Pabora Hajg onmnbkaMu 1
37. CucTeMbl YpaBHEHUH C ABYMS IEPEMEHHBIMHU 3
38. Pemenue 3amau 2
39. ['padmdeckoe uccie0BaHNE YPAaBHEHHIA 2
40. KonrponbHas pabora Neb 1
41. PaboTa HaJ OmMOKaMHU 1

42




KoanuyecTrBo

No Tema ypoka IIpumeyanue
4acoB
JJIMHA OKPYXHOCTHU, IIJIOIIAJb KPYT'A (13 4.)
42. [TpaBUIIbHBIC MHOTOYTOJIbHUKH 3
43. JIMHA OKPYXKHOCTH 2
44. JIMHA OKPYKHOCTH (IPOAOIIKEHUE) 2
45. [1omaas Kpyra u €ro yacrei 4
46. KonrponbHas pabora Ned 1
47. PaGota Haj omHOKaMu 1
APUOMETHYECKAS U TEOMETPUUYECKAS IMTPOI'PECCHU]H (17 4.)
48. YucII0BBIE OCIEA0BATEILHOCTH 2
49. ApudMeTrdecKasi IPOrPeccHs 3
50. CyMMa niepBbIX N WICHOB apu(hMETHUECKON 2
pOTrpeccuu
51. ["coMeTpHYecKas IIPOrPeCcCHsl 3
50, CyMMa TIepBbIX N WICHOB T€OMETPHYECKON 2
pOTrpeccuu
53. [TpocThI€ U CIIOKHBIC MPOLIEHTHI 3
54. KonrposbHas padora Ne9 1
55. PaGota Hajl oIHOKaMu 1
NMPEOBPA3OBAHUSA INJIOCKIOCTH (15 4.)
56. BIYKEHUE IJIOCKOCTH 2
57. Bujpl IBMKEHUN TIOCKOCTH 4
58. KonrponbHas pabora Ne 5 1
59. Pabora Hajg ommOkamMu 1
60. ["omoTeTHS 5
61. KonTtpoinbnas pabora Ne 6 1
62. PaGora Hag ommOkaMu 1
CTATUCTUYECKHUE UCCJEJOBAHMUSI (6 u.)
Mooicno uzyuame oucmanyuonHo
63. Br100poYHBIC HCCASA0OBAHUS 2
64. WHuTtepBanpHblil psia. ['mcrorpamma 2
65. XapakTepuctuka pazopoca 2

IHOBTOPEHME (23 u.)
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