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1. IlnanapyeMsele pe3vILTATLI OCBOEHHH VIeOHOro Kypca

Iporpamma mo3BongeT NoOHBATECH CISIYIOMHUX PE3YILTATOR OCBOSHHA 00pa30BaTebHON
IIPOrpaMMBl OCHOBHOTC 00mero o6pazoBams:

Juunocmusie;

i

[ %Y

I pasicoancroe eocnumanue

BOCIIHTAHMKE POCCHICKOH IDaXNaHCKOH HICHTHWHOCTH: NATPHOTE3Ma; TOTOBHOCTH K
coyxenmio  OTeuecIBY, €ro 3allHUTe; OCO3HAHHS pPOCCHHCKOH WJEHTHYHOCTH B
HOJMKYJTETYPHOM COIHYME; HUyBCTBA [IPUYACTHOCTH K HCTOPHKO-KYIBETYPHOH O0mMHOCTH
poccriickoro Haponaa u cyapbe Poccum;

MHPOBO33PEHHE, COOTBETCTRYIONIEE COBPEMEHHOMY YPOBHIO PA3BHTHS HAYKH, 3HAYUMOCTH
HAyKH, TOTOBHOCTE K HAYYHO-TEXHHYECKOMY TBOPUECTBY, BIAJEHHE IOCTOBEPHOH
urthopManyer o TepeIOBHX TOCTHNSHIAX H OTKPHITHAX MEPOBOH ¥ 0TCUSCTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTE B HAYIHBIX 3HAHAAX 00 yeTpolcTBe Mupa 1 00IHecTBa,;

Ilampuomuuecxoe socnumanue

TOTOBHOCTE M CIIOCODHOCTE K CAMOPA3BHTHIO, CAMOOOPA30BAAMIO M CAMOBOCITHTARHIO B
COOTBETCTBHH C OOIIEUENIOBEUECKHMHE IEHHEOCTAMH U HACATAMEA TPAXIAHCKOro 06necTsa
TOTOBHOCTE H CIIOCOOHOCTE K 00pa3’oBaHHIO, B TOM UHCIC camMoo0paszOBaHHAN, Ha
NPOTHKEHRH BCEH JKU3NH; COZHATENBHOS OTHOIICHHS K HelIpepEIBHOMY 00pa30BaHHIO KaK
YCIOBHIO YCTIENTHOH mpodecCHonansHoi w obIMecTBEHHON eI TeNbHOCTH,

OpHEHTANHUS 00yuaromIIxes Ha PealH3alliio I03HTHEHEEIX JKH3HEHHEBIX TePCIEKTHB,
HHHITHATHBHOCTL, KPEaTHBHOCTE, TOTOBHOCTE M CIOCODHOCTE K JIMYHOCTHOMY
CAMOOIIPEAETEHUIO, CHOCOOHOCTE CTABHUTE LIEMNH U CTPOHTD XKH3HEHHFIE [IJIaHE;

Ayxoeno-npascmeernnoe socnumanue

TOTOBHOCTE K IOTOBOPHOMY DETYIHPOBAHHMIO OTHOMIEHWH B TPYINIE HIH COIMHANLHOM
OpTraHU3aifHy; FOTOBHOCTE OOYJarOINAXCs K KOHCTPYKTHBHOMY VYACTHIO B IPHHATHH
peLennii, 3aTPAruBAIOIIMX HX IPaBa U HHTEPECH, B TOM UHCIE B PAsiMYHEX (Gopmax
o0IIECTBEHHOE — caMOOPTaHM3aIlAH, CaMOYIPABIEHHS, OOINECTBEHHO  3HAUMMOM
TeSTEIBHOCTH;

HPaBCTBEHHOE CO3HAHHE U IIOBEICHIE HA OCHORE YCBOCHHS 0OINMeUeIOBEYSCKAX
LEHHOCTEH, TOICPAHTHOTO CO3HAHHA M IIOBE/IEHHS B IOMHKYIETYPHOM MHPE, TOTOBHOCTH
H CIIOCOOHOCTH BECTH THAJIOL ¢ APYTHMH JIONEME, JOCTHTATE B HEM B3aHMOIIOHHMAHNS, |
HaXOOHTEL 00INHe e | COTPYIHNTATE L HX JOCTIKCHH,

Tpydosoe gocnumarie

0CO3HaHHBIM BEIOOD Oyaymuel npodecchy KaK IyTh H cIocol peamnsalil coGCTBEHHBIX
KM3HEHHELK IUIAHOB;

TOTOBHOCTE OOYYAICIMEXCA K TPYAOBOH npodeCCHOHANBHOM JIESTENRHOCTH KaK K
BOSMOXHOCTH Y4YacTHf B pCINEHHH JHYHBIX, OOIIECTBEHHBIX, IOCYIapCTBCHIEIX,
00ImeHaTHOHAIFHEIX TTIPOGIeM;

JronozutecKoe 80CHUMAanHUe

DASBUTHE KOMIETSHIMHA COTPYMHHYECTBA CO CBEPCTHIKAMHE, HETEMHE MIT3/IITIETO BO3PACTa,
B3pOCIIEIME B 00PA30BAaTENBHOMH, OOINECTBEHHO TONE3HOH, YiIeOHO-HeCIe[0BaTEIBCKOMH,
[IPOSKTHOH M IPYTHX BAA2X ACATEILHOCTH.



YMENHE SICHO, TOYHO, TPAMOTHO H3NIAraTh CBOM MBICITH B YCTHOM ¥ IHCEMEHHOM pedmH,
HOHHMATb CMBICIL MOCTABICHHON 38744y, BBEICTPAaHBAaTh APryMEHTAIAIO, IIPHBOJIHTE
IIPAMEPEL ¥ KOHTPIPAMEPEL;

6. Honyrapuzayua HayuHpIX SHAHUT

IIpeNCTABICHEE O MAaTeMaTH4ecKoll Hayke Kak clepe HeIoBeHecKol AesATeNnbHOCTH, 00
aTanax ef pasBHTHS, O e SHAYUMOCTH IS PA3BHTHA [IHBHIIA3ALNHE;

KpEeaTHBHOCTE MBIIIICHIUS, WHHIHATHBA, HAXONYMBOCTH, AKTHBHOCTh IIPH PEIICHHN
MATEMATHYECKIX 2a71a1;

KPUTHIHOCTE ~MEIIUICHHS, YMEHHEe DACIIO3HABATL  JIOTHHYCCKHE  HEKOPPEKTHEHIE
BEICKA3EIBAHAS, OTNHMIATE THIIOTe3Y OT akTa;

YMEHHS KOHTPOIHPOBATE IIPOLIECC H PE3YIETAT yUeOHOH MAaTeMATHICCKOH AeATCILHOCTH;
cnocoDHOCTE K 3MOLMOHATBHOMY BOCIPHATKEIO MAaTeMaTHUecKAX  OOBLEKTOR, 3a1at,
peIneHuUil, paccy K ACHHI,

Memanpeomemnsie:

¢ YMEHHI CaMOCTOATENBHO ONPEAeNiTh IeldH CROETO  o0yweHms, ‘CTABHUTH H
hopmymupoBars 1i1d cebs HOBBIC 331391 B Yuébe, Pa3BHEATE MOTHBHI H HHTEPECHI
CBOel 1103HABATEIRHOM JIESTEIIBHOCTH

® CIIOCOOHOCTH CAMOCTOSATENBHO INAHHPOBATH AIHTCPHATHBHBIE IIYTH JOCTHIKEHUS
nenel, 0CO3HaHHO BEIOHpaTh Haubonee 3¢ hexTHRHER CIIoCOOR! peIneHus yueOHEK ’
IIO3HABATSIBHEIX 38049,

YMEHHA OCYINECTBIATE KOHTPOIE 0 00pasIy B BHOCHTh HEOOX0HMBIE KOPPEKTHBE,

CIIOCODHOCTH a/IeKBATHO OIEHWBATH IPABHABHOCTE HIH OITHOOYHOCTH BEIIOJIHEHHS
yaeCHol 3anaun, ¢ 0OBEKTHEHYIO TPYAHOCTE B COOCTBEHHEIE BOSMOKHOCTH €8 PeilleHH

YMEHHS  YCTAHABIHBATE I[PHYMHHO-CIIC/ICTBCHHEIE CBA3H; CTPOMTL  JIOTHYSCKHE
paccyxIeHH, YMO3aKIIIOUCHNS (MEXYKTHBHEIE, JIS/IyKTHRHEIC | 110 aHAJIOTHH) ¥ BRIBOJIE,

YMEHHA CO3/aBaTh, IPHMCHATE H IIPeoOpa30BbIBATH 3HAKOBO-CHMBOIHUYCCKHE CPE/ICTRA,
MOJIENN W CXEMEI JUIf pellieHns yueSHbIX o M03HABATENbHEIX 3a/1a1;

Pa3BHTES cUOCOOHOCTH OPraHH30BBIBATE YUeOHOE COTIPYOHHMYECTBO H COBMECTHYIO
JAEATENLHOCTE ¢ YYHTENEM B CBEPCTHHKAMH: OIIPSACIATE LE/IH, PACIPE/ICTATE HYHKIIHH |
PONH yYaCTHHKORE, R3aHMOZEHCTBOBATh ¥ HAXOAHTE OOIHE CHOCOGLL PaBoThl, YMEHHS
paboTaTs B rpymme: HaxojHTH OOINee pellcHHe W paspermaTh KOH(IMKTEI HA OCHOBE
COrNacoBaHMs IIOSHIOMH H y4éTa HETEPEcOB; CIyIIaTh IapTHEPE; (GOPMYIHPOBATE,
apryMeHTHpPOBATE H OTCTAUBATH CBOE MHEHHE,

dopMupoBanus yueOHOH W OOUIEMONB30BATENLCKOM KOMICTEHTHOCTH B obBmacTH
HCIOIB30BAHAS HH(QOPMANEOHHO-KOMMYHHKAITHOHHEIX TEXHONOTHH (MKT--
KOMIIETEHTHOCTEH);

NEPBOHAYAIBHOTO IpPEJACTABIEHAS 00 HAeAX H O METOJaX MaTeMaTHKH Kak 06
YHUBEPCATHHOM H3bIKE HAYKY U TEXHUKH,

PasBHTHA CHOOCOOHOCTH BHICTh MATEMATHUECKYIO 3834y B JPYTHX DUCIHIIIHHAX, B
OKPYXArOINeH XKHU3HY;

YMEHHUA HaXOMETH B PA3IIMYHBIX HCTCYHHKAX HHPOPMAIHIO, HEOOXOMUMYIO A PEITeHH s
MaTeMaTHIECKHX IPOOTEM, H IPE/ICTaRIATE €€ B IOHATHOH (opMe; IPHHUMATH PEINeHHe
B YCIIOBESX HENOJHOH M H30LITOUHOH, TOYHON ¥ BepOSTHOCTHON HH(OPMALIHH;

YMEHHA [IOHMMATh H HCHONB30BaTh MATEMATHYECKHE CPEACTBA HATTSOHOCTH (PHCYHKHM,
YESPTEAKHU, CXEMEI H [Ip.) JJis HILTFOCTPAITHH, HETEPIPETAHH, ApTYMEHTALHH;



® YMEHU BEIIBHATATH THIIOTE3H IPY PelleHHH yueOHbIX 331849 | IIOHNMAaHKs HeoOX0IHMOCTH
HX IIPOBEPKH;

¢ [OHVMAHHA CYIIHOCTH alTOPHTMHMUCCKHX INpeANUCcaHHE M yMeHus pAeHcrsosaTe B
COOTBCTCTBYH € NPE/IOKEHHBIM alTOPHTMOM;

® YMEHHS CAMOCTOSTONBHO CTABHTE IETH, BEIOMPATh B CO37ABaTh ANTOPHTME] JUII PeIICHHA
yueOHEIX MaTeMaTHIeCKUX IpodIeM;

s CcrrocoOHOCTHE IAaHEPOBATE H OCYINECTBILATE ASATENHHOCTD, HAIIPABICHHYIO Ha DEIIEHHE
3189 MCCIE0BATEMBCKOT0 XapakTeha;

npeoMemHuIe:

® OCO3HAHHE 3HaYEHN] MATCMATHKHA I IOBCSAHEBHOH XHU3HH YeOBEKa,
* TIpe/ICTABNIEHHS O MaTeMATHYeCKOH HayKe Kak cepe MaTeMaTHUESCKOH AeATEIBHOCTH, 00
sTamnax ¢ pasBuTHA, O e SHATHMOCTH [JIA PA3BHTHS [IHBHITH3ALMN;

e yMeHHS paboTaTh ¢ MATEMATHICCKHM TEKCTOM (CTPYKTYPHPOBAHHKE, H3BIIEUSHAE
HeoOx0ArMoH MR OPMAIHH), TOUHO ¥ IPAMOTHO BEIPaXKaTh CBOH MBICIH B YCTHOHR M
THCEMEHHON Peyl, MPHUMEHss MATEMATHICCKYIO TEPMEEOIOTHIO K CHMBOTHKY, HC-
TOJIB30BATH PA3IHYHEIE F3RIKH MATEMATHKH (CIOBECHEIH, CHMBOIMICCKHH,
rpadugeckuit), pasBUTHA croco0HOCTH 0OOCHOBBIBATE CYXICHA, IIPOBOUTE
KITaCCHPHUKAIHIO,

o BiajgeHus Ga30BEIM IOHITHHHBIM ANAPATOM: HMETh IPeACTaBlIeHHe 0 THCIe, ApodH,
MPOIIEHTAX, 00 OCHOBHEIX MEOMeTpHHecKrAX 00BeKTax (TouKa, IpAMasd, ToMaHasd, YToIL,
MHOTOYTOABHAK, MHOTOTPAHHUK, KPYT, OKPYKHOCTB, map, cdepa u up.), hopMuapoBarns
TIPEICTARIEHUH 0 CTATACTHIECKHX 38KOHOMEPHOCTIX B PEAIbHOM MHPE U PA3JIHYHBIX
criocobax MX H3YICHHS; '

¢ TPAKTHYCCKH 3HAUHMBIE MATEMATHYECKHAE YMCHAA W HABLIKM, UX IIPHMCHEHHC K
PEINCHHI0 MATEMATHYCCKHX H HEMATCMATHYCCKHX 38181, UPCIoIaratoniie yMCHHA,

® BENTOJMHATH BEIYACICHHNS C HATYPANBHBIME YHCIOMHE, OOBIKHOBEHHBIME H eCITHIHBIMH
,D;p06}IMH ITONMOXHUTCIEHEIMA H OTPHIIATCHIbHBIME YHCJIAMH,

® pEIaTh TEKCTOBREIE 38J[a9H apH)METHUYECKAM CII0c000M H ¢ IOMOINEI0 YPaBHCHHUIH;

¢ m300paxaTh QHUTYPE! Ha IIOCKOCTH;

® HCIONMB30BATH TEOMETPHICCKHH «SI3BIKY JIUIS OTIMCAHMS IIPEIMETOB OKDYKAIOIIETO MHPA;
*  M3MEPATH AJMHL! OTPE3KOB, BIMIUHE] YTIIOB, BEHHCIATE IIOMATH B 00BEMEL HUryp

* DACIIO3HABATE H H300paKaTh PABHEIE M CHMMETPHIHBIE (DUIYDBI;

¢ TIPOBOAHTH HECIIOKHEIE IPAKTHHECCKHE BEIGUCIEHUS ¢ TIPOLEHTAMH, HCIIOIB30BaTh
OPEKEAKY H OLICHKY,

e BEIIOJHATE HE0OXONHUMEIE H3MEPCHH;

® HCIIONL30BATE OYKBEHHYI) CHMBOIIHKY I 3aIHCH 00INHNX YTRepKIeHRH, GopMyII,
BEIPRKCHAHN, YPABHEHHH;

® CTPOMTH Ha KOOPAHHATHOH IIIOCKOCTH TOUKH 110 3aJaHHBIM KOODAUHATAM, OIPEAC/IATh
KOODIFHATEI TOYEK;

e UHTAThH ¥ HCIOAB30BATE HHOPMAIHEO, UPSACTABICHHYIO B BHAS TAOIHILL, JHArpaMMEl
(cTonfGuaTol HWIH KPYroBOH), E rpadIecKoM BHE;

s pewars npocreiiiue KOMOHHATOPHEIE 3a1a9d IEPE0OPOM BOSMOMKHBIX BAPHAHTOB.



Apundmernka
1o oxoHUaHA K3yYeHH] Kypca yIalics HayduTes:

. 0COBEHHOCTH ACCSTHIHON CHCTEMBI CHHCIIEHHS;

. HCIIONE30BATE IOHLTHA, CBA3AHHEIE C JICIIUMOCTBIO HATYPAIBHBIX TUCCIT;

) BLIPAXKATH GHCIA B SKBHBATEHTHEIX (opMax, BEOupad Haubonee TOAXOAIIYIO B
3aBHCHMOCTH OT KOHKPETHOH CHTYaIliH;

® CPABHUBATEH H YTIOPAA0IHBATE PAIHOHAIBHEIC THCIIA;

U BLIIOHATS BEITHCICHHS ¢ palfHOHANGHBIME GHCIAMH, COYeTad YCTHBIE H
ITMCBMEHHEIE IPHEMEL BETHCISHAH, TPHMEHEHHE KAIBKYISTOPa;

. HCIIONL30BATE IIOHNTHS B YMCHUS, CBA3EHHBIC C IIPONOPIMOHATEHOCTRIO BEJIMIHH,

HpOIEHTAMH, B XOJe DPCIIeHHS MAaTEeMAaTHYSCKWX 38789 K 3ajad M3 CMCEKHBEIX HPEIIMETOB,
BBIIOIHATE HECIOKHbIE IPAKTHICCKHAS PaciSThl;

. aHATH3HPOBATE IPadHKH 3aBICHMOCTEH MEIKTY BETHTHHAMY (PACCTOSHHS, BPEMS;
TeMIIepPaTypa | T.IL),

YVuawutica nonyuum 803MONCHOCHb.!

® HOSHAKOMUMBCA ¢ NOSUYUOUHBIMU CUCTHEMAMY CHUCREHUS ¢ OCHOSGHUAMY,
omauunsimy om 10;
® yenybumes U passums NPEOCMABNEHUA O HAMYyPARbHbIX HUCRAX U CBOUCHMAAX
OeNUMOCIU,
. HAYHUMBCS  UCAIONB308AING  NPUéMbl,  PAYUORGAUSUPYIOWUE  BbIMUCIEHI,

npuOBpechi HABLIK KOHMPOIUPOSAMb SLIYUCAENUA, BLOUPAs nOOX0OAUUL ONa cumyayuy cnocod.
Yucaosple H GyKBeHHbIE BEIPAKEHHA, Y PaBHEHHS
Tlo oKOHYAHAR H3YYeHHS Kypca YHaIlHHCs Hay I TeA:

o BEIIOIHEATE OMEPaIliM ¢ 9UCIOBLEIMH BEIpXEHHAMHU;

. BEIIONHSTL Tpeo0pasoBamms OYKBCHHBIX BBIpaKeHEH (PACKPBITHE CKOOOK,
[IpEBENCHAC 110 {00HEX CIaragMBIX);

o pemaTh JEHeHHbIE YPABHGHHS, DEIIATH TEKCTOBBIC 3a/ld9¥ ATTeOpaHICCKUM
METOIOM.

Vuaupuiica noryyum 603MOICHOCHIb!

. Ppazeumy npedcmasientis 0 GYKEEHHbIX 6bIPAMNCEHUAX U UX NPE0bPAS06AHUAY,

. 06100eMb CREYUATLHBIMY NPUEMAMY DEULCHUA YPASHERYT, NPUMEHAMS annaparn

ypasHenuil OIS PEUEHUA KaK MEKCMOEHIX MAK U NPAKMUYECKUX 33044,

Teomerpadeckne purypsl.
Hsmepenne reoMeTpHYECKHX BeTHTHH
[To OKOHIAHHH H3YIeHUH Kypea yqalruica Hay I Tes;

. PACTIO3HABATH Ha YepTexax, PHCYHKaX, MONEIIX ¥ B OKPYXAIOIEM MEPE IITOCKHE

W [IPOCTPAHCTBEHHELIC TEOMETPHYECKHE QHUTYPEL U MX 3JIEMEHTEL,

° CTPOHTH YTTIEL, OIPEEITE HX IPaJLyCHyI0 Mepy;

° pacmosHaBaTeh W u3o0pakaTe  pasBEprkm  Kyba,  NPSMOYTONBHOTO
apaITeNeNyne/s, IPABAILHOM IHpaMu sl ETHEApA B KOHyca,

. OIIpefielITE 1O JIMHCHHEIM pasMepaM pasBEpTKE (GHUrypsl JHHSHHEIE PasMepbl
camoii QUTrypEl ¥ Hao00POT;

. BEIACIIITE 065EM IPAMOYTONEHOTO HapalIeaentieia | Kyoa.

Yuauguiics nonyyum 603MOCHOCHb!

® HAYUUTLCS GLIYUCAAMb OBBEM NPOCHIPAHCIBEHHBIX 2C0MEMPUYECKUX Gueyp,
COCMAGREHHBIX U3 NPAMOYEONLHBIX NADAINENENUNE00E,;

. yenybums u paseumb NPECCMABNEHUA O NPOCHIPAHCMGEHHBIX 2E0MEMPULECKUX

Guzypax;



. HAVYUMBCA  NPUMEHAMb NOHAMUE PA3BEPMKY ONs GbINOIHEHUA NPAKMUYECKUX
pacuémos.

DyreMeHTHI CTATHCTHKH, BepoaTHocTH. KoMOmAAaTOpHBIE 3a0a4%K

Tlo OKOHYaHNHE H3yYeHHA Kypca YIaluicsa Hay IHTCA:

. HCIIOTE30BATE TpocTeinue crnoco0bl IPeACTABICHMS | aHAaIN3a CTATHCTHYECKHX
IIAHHBIX;

* permarh KOMOWHATOPHEIC 3a]layd Ha HaXOXIEHHE KOIHYECTBA OOLEKTOB HIIH
KoMOUBAITHI. #

YVuawuiica nonysum 803MOHCHOCHB!

. npuobpecmu nepeoHAYANbHbLE ONBIM Op2anu3ayuu cOopa OaHHBIX NPYU NPOBEOCHUY

onpoca 0BUeCHEENH020 MHEHUA, OCYWECTGIAMp UX GHARU3, RPEOCINABIAMb De3ynbmanmbl
onpoca 8 sude madnuybl, OUAZPAMMbL;
. HAYYUMBCS HEKOMOPLIM CREYUATLHOLM NPUEMAM DEUERUI KOMOUHAMOPHBIX 30004.

Harnsamaa reoMerpus

BrmryckHUK HAyUHTCH:

* PACIIO3HABATL HA YEPTEXKAX, PHCYHKAX, MONEIAX M B OKPYHAFOMEM MHPE IUIOCKES H
IPOCTPAHCTBEHHLIE TeOMETpHYeCKHe QPUTYPEI;

* PACIIO3HABATE Da3BEPTKE Kyba, HPAMOYTONLHOIO Iapajnelenuresa, IPaBHiIbHOMl
TTHPAMPLTE, THJTHHPA H KOHYCA,

* CTPOUTE pa3BEPTKE KyGa | IPAMOYTOIBHOTO NApaiIeeHHIe 2,

* ONpENeNsTh 110 IHHEHHKM pasMepam PasBEPTKH (GHTYPHI JUHEHHBIE pasMepsl caMoi
duryps: u H2060pOT; '

e BEIUHCITATE 00BEM IPAMOYTOIBHOTO HapalielIeAICa,

BbInyCrHUK BORYYUNL 603MOHCHOCHID!

* HAYHUMLCS  GBIUHCHAMb  00BEMbL  NPOCHPAHCIMBERHBIX  2EOMEMPUHECKUX  Quzyp,
COCMABAEHHBIX U3 NPIMOY2ONLHLIX NADGIENERUNEe00E,

HarypansHsle yncia. Jdpobu. PanaoHa saR1ie Tucaa

BrITyCKHEUK HAy4YHTC:

* IIOHREMATH OCOOEHHOCTH NECITHIHON CHCTEMEI CUHCIICHIS,

* OIIEPUPOBATH TOHATHIME, CBI3AHHBIMH ¢ ACIUMOCTRIO HATYPAIBHEK THCET;

* BEIpaXKaTh WHCIA B SKBHBANEHTHHIX (opMax, BeOHpas Hambornee NOAXO/ILYIO B
3aBMCHMOCTH OT KOHKPETHOH CHTYallHHK,

* CPABHMBATE H YIIOPALOYHBATE PALUOHATLIEIS THCIIA;

* BEIIOJIEATH BEMACIEHHS ¢ PAlUOHANBHEIMA THCIAMHE, COUETas YCTHbIC H IHCEMEHHEIE
IpHUEMBI BEIMHCICHAH, TPAMEHCHAE KATIBKYIATODA;

* HCHOJB30BaTh HOHATHA H YMEHH#, CBS3AHHBIE C IIPOIOPHHOHATRHOCTRIO BCIHYHH,
IPOTIEHTAMHE, B XO4E DEIIeHHd MATEMAaTHUCCKHX 3879 W 38784 W3 CMCXKHEIX IPeIMETOB,
BBILIOIHATE HECIOKHEIE MPAKTHISCKHE PACTIETHL,

Buinycxnur noayuum 803mMONCHOCb!

* NOSHAKOMUMBCS C NOZUYUOHHBIMY CUCTNEMAMY CUUCACHUS C OCHOBAHUAMY, OMAUNHBIMY
om 10;

* yenybump u paseums RPeOCASREHUR 0 HAMYPALBHbLX YUCAAX U CEOLICMBAX OeNUMOCHIL,

* HAYYUIMbCA UCRORb30GAMb NPUEMDBL, DAYUOHIIUIUPYIOUWUE BbIYUCIENUA, Npuodpecmi
MPUBBIYKY KOHMPORUPOSAMD GHIMUCAEHUA, 8ol0UPAs ROOX00sUE ONs CUMYayUuy chocod.

HeACTBUTEIbHbIE YHCA

Bromyckaux nayuures:

* HCIIOIB30BATE HAYANLHEIE IPCACTARIICHNA O MHOXKECTBE ICHCTBH TENBHBIX THCLIT;
* OUEPHPOBATEH IOHSTHEM KBAAPATHOTO KOPHS, IIPHMEHATE €T0 B BEMHCICHHAX.



Buinycknux nOLYHUm 603MONCHOCHD!

« paseumn npedcmagnenue 0 HUCAe U UUCAOEWIX CUCMEMAX Om HAMYpaieHox 00
OeticmeumensHbix Yucel, 0 POy BLINUCAEHUT 8 NPAKMUKe;

s passume U yeaybumb SHOHUS O OeCAmMUYMOU 3aRUCY  OUCHGUMERbHBIX {UCER
(nepuodumeckue U Henepuoouseckue opobu).

HsMepeHnsi, TPHOJIIDKEHHS, OIEHKH

BbITycKHMK HAYSHTCH: #

¢ UCITOTL30BAaTh B XOIE PEIIEHAd 33734 JIEMEHTAPHBIE NPE/ICTABICHHS, CBASAHHEIE C
npuGIEKEHABIME 3HA4YCHHIMH BEITHYHH.

Buinycxnux noxyuum 603M0MCHOCHb:

. NOHSMb, MO YUCIO6bIe OGHHLIE, KOMOPLle UCHONL3VIOMCS Ois XOAPAKMepucmuKu
06BEKINOB OKPYICAIOUIE20 MUPQ, ACTAIOMCI HPEUMYUECBENIO RPUOIUNCEHHBIMY, YIMO NO 3ANUCY
RPUBTUIICERHBIX SHAYEHUT, COOEPICAUUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MOHCHO CYOUMe 0
ROZDEULHOCTN NPUBAUICEN U,

* NOHAMB, HUMO NOZPEULHOCHE PE3YIbMAME BblYUCTEHUI O0NdICHA Dblme COUMepUMa ¢
HOZPEUIHOCTHBTO UCXOOHBIX OGHHBIX.

AnrefpandecKkHe BhIPAKEHAN

BrIIycKHUEK HAYIHTC!

* OIIEPHPOBATE TIOHATHAME «TOXKICCTBOY, (TOXKAECTBEHHOE NMPEOGPas0BAHHUCY, PEIATh
33589y, cojieprkarnue OyKBeHHEIE JaHHEe, paboTaTh ¢ QOopMyIIaMH;

* BRIIOJEATE Tpeo0pasoBaHAA BEIDAKCHHH, COMEADIHX CIGICHH C  IEIBIMH
[IOKA3aTeIAMH ¥ KBafpaTHbIe KOPHH,

* BEITTONHATH TOXKASCTBEHHEE TpeofpasoBanus PallMOHANBHELIX BEIPAXKEHHI Ha OCHOBC
[IpaBHs AeHCTBI KAl MEOTOWICHAMH H alre0parmdecKuMy ApoOsaMH;

* BBIIONHATE Pa3NOKEeHUe MHOTOWIEHOB Ha MHOXHTCIIH.

BuinyCKHUK ROZYYUN 603MOCHOCHb HAYUUMBCA!

o BLINOAHAMD MHO20UWG208b1e APe0bpaz06anUs PAYUOHAIbHOIX GblPAdCEHUL, RPUMEHAL
wupoxuti HAbop cnocobos u NPUEMos;

* MpUMEHAmL MOXCOeCMBEnHbIe Npeolpasosans Onf pewlenus 30044 U3 pPOasnutdHbLy
pasdenoe xypca (Ranpumep, OIS HOXONCOEHUS HAUOONbULE20/HAUMEHb-ULL20  SHOUEHUS
BLLDANCEHUS).

Ypasuenns

BrITycKHEK HAy4HTCs:

* pelaTh OCHOBHBIE BHJIBI PAIIUOHAILHBIX YPaBHEHMH C OfHOH IICPeMEHHOH, CHCTEMBI
IBYX YpaBHeHHH ¢ ABYMS IIEPEMEHHBIME;

* MOHMMATE YPABHEHHC KAK BaXKHCHITYIO MATEMATHYECKYIO MOJENb njisd OIHCAHHA H
M3yYeHHMs Pa3EOOGPA3HBIX PEANBHBIX CHTYAIMH, PEIIATh TEKCTOBHE 3aladl anreGpamdecKuM
METOJIOM; :

' * IpEMeHSTS rpaduueckye TPeCTaBIeHNs 1y HCCISIOBAHMS YPaBHOHHH, HCCIC0BAMIA
¥ PEINeHM: CHCTEM YPABHEHHH ¢ /IByMsI ICPeMCHHEIMH.

BoiryckHuK nOLyYum 603MOICHOCTID.

. pgrademp CHEYUGILHBIMY NPUEMAMU PEUenis. YPAeHeHUll U CUCHeM YPAsHEeHUU,
VBEPEHIHO RPUMERANT ARNADAM YPABHEHUT ONS periens PASHOOBPA3HYIX 3000 U3 MAMEMAMUKY,
CMEICHBIX NPeOMEMOS, NPAKIUKUY,

« npumensmes 2paguueckue npedCcmasienus Ons UCCHed08GHUS  YPABHEHUL, CUCTHEM
ypasHenu, codepoicauyux Gyreennbie k03D duyUenmol.

HepagencTBa
BrImyckRUK HAYIHTCA:



* HOHMMATE H HPHMEHATH TEPMHHONOTHIO W CHMBONHKY, CBI3aHHBIE ¢ OTHOINGHHEM
HEpABCHCTBA, CBOMCTRA THCIIOREIX HEPABEHCTE;

s pemaTh NHHCHHLIC HEPABCHCTBA C OJHOH IEpeMEHHOH H HX CHCIGMBI;, peinaTh
KBaJPaTHEIC HEPaReHCTBRA ¢ 0Iopoll Ha rpadHuecKHe NPeACTARISHH,;

* [[PEMEHATH allIApaT HePABCHCTE IS PEIISHH 3814 H3 Pa3IHTHEX Pa3jleloB Kypca.

Boinycrnux nonyuum 603MONCHOCHb HOYHUMBCA

* pasnoobpasuLiM  ApUEMaM  OOKA3AMENLCIMEN HEPABEHCINS, YEEDEeHHO NpPUMEHSMb
annapam HepaseHcme ONA Pewlenus pasKoodpasHulY MOMEMAmMUYecKux 3a0a4y U 34004 U3
CMEDICHBIX NPEOMEMO8, NPOKMUKY;

* NPUMEHAMY 2paguyeckue Npedcmasienus 0Nl uccie006aHUsS HEPaBEHCME, CUCIEM
HepageHcms, cooepacaujux GyKeeHHbIE KOIPPuyUeH b,

Ocuornvle moHsaTHs. Uncaopnie Gyarmpm

BHITYCKHHK HAYTATCS:

* IOHWMATE ¥ WCIIONB30BATh (GYHKOHOHATNBHBIE NOHITHA H  A3BIK  (TCPMHHEL
CUMBOIMICCKHE 0003HATEHI);

* CTPOUTE Tpa(UKH DIEMEHTAPHBIX (QYHKIHIH; HCCNEA0BATE CBOXCTBA YHCIOBEX QYHKIIHIL
HA OCHOBE M3yIEHHS TOBSCHH KX rpaduKos; '

» noEmMark  GYHKIUI0 Kak BaXHEHITyI0 MaTeMaTHUecKylo MOICHE UIL OIHCAHMS
HPOLECCOB 1 SBICHHR OKPYKAIOINET0 MAPA, IPHMCHATH QYHKIMOHATEHEIA A3BIK IS ONHCAHEA H
HCCIIEMOBaHIs 3aBHCHMOCTEH Mewy QH3HIECKHMH BelIMUHHAMH,

Boinycinux noxyuum 603MoNCHOCHIb HAYY UMb

* NPOGOOUMY UCCACOOBARUA, CEAIAHHLIE C USVYEHUEM COTICING (DYHKYUL, 8 MOM Hucae ¢
UCHORB30GAHUEM KOMHUBIOMEP]; HA OCHOBE ZPAQUKOE UIVHEHHbIX QYHKYuW cmpoumb 6onee
CHOJCHBEE 2PAQUKHU (KVCOUHO-3A0aHHbIE, C (GLIKOAOMBIMUY MOYKAMYU U M. .);

* UCHONB30BOML (DYHKYUOHAIbHBIE NPEeOCMABNeHUS U CE0HCMBa QYHKYUL ONd peuenus
MAMEMAMULECKUX 300aY U3 PASTUYHBIX PA30eN08 KYpea.

YucjioBLIe TOCIETOBATENLHOCTH

BrIrycKHUK HaYUHTCH:

* OHHMATE ¥ HCIOJIL30BATEL A3LIK MOCICIOBATEIBHOCTEH (TEPMHUHBI, CHMBOIHHECKHE
oBo3HaYeHus);

* IPHMEHATE GOPMYNEL, CBA32HHBIE ¢ aPU(METHIECKOH B TE€OMETPHIECKOH [IPOrpecCHEH,
H almapat, chopMHUpoBaRHEIH NpH H3YUEHHAN NPYTHX Pa3felioB Kypca, K PEIIeHHE 33144, B TOM
HHACIC ¢ KOHTCKCTOM H3 PealbHON KI3HHA.

Buinycrruk nojp/ i 603MOHCHOCHb HAYHUNTBCA.

* pewiame KOMOUHUDOGAHHBIE 300Q4U ¢ NPUMEHEHUEM (DOPMYR 1-20 HIEHA U CYMMbL
HepEBIX 1 YNEHO8 APUDMEmUYecKoll U 2EOMEmPUYECKOL NpPOSPECCUY, NPUMEHAA NPU 3MOM
annapam YpasHeHul U HepageHcme,

* NOHUMAMD  APUPMEMUNECKYIO U 2EOMEMPUYECKYI0  RPOZPECCUI0  KAK  (DYHKYUU
HAMYPAILHO20 GP2YMEHMA; CEA3LIGAMb APUMDMEMUMECKYI0 NPOZPECCUI0 C MUHEUHBIM POCHIOM,
2EOMEMPULECKYIO — C IKCROHEHYUANBHBIM POCHIOM.,

OnucatejqpHasd CTATHCTHRA

BEBITYCKHHK HAYYHTCA HCIIONL30BATH IPOCTEHIHE cocOBEl NpencTapieHns W aHallA3a
CTATHCTHYECKHX TAHHBIX.

Buinycknui ROIYYUN 603MOJICHOCHY APUODPECHU NepeoHaHaIbHbIH ONbIM Op2anusayuil
cbopa OaHHbIX APU NPOGEOEHUU ONPOCA 0DUECBEHHO20 MHEHYUA, OCYUECMEAMb UX (HONUS,
npedCmasname pesyibmanel ORPOCa 8 sude mabauyst, OUdzpPaMMBL.

Crrygaiisbie coObITHI H BEPOATHOCTD



BENTYCKHAK HAYYMTCA HAXOAKRTh OTHOCHTENBLHYIO YaCTOTY W BEPOSTHOCTDL CIy4aidHOIo
COOBITHA. '

Botnycknux NORYMUmM  G03MONCHOCHL HpUOBpecty  onbim  ApOeeoenus CRYUauHbIX
SKCHEPUMENMOE, 8 MOM HUCAE C NOMOUBIO KOMNLIOMEPHOZ0 MOOERUPOBANUS, UHMEPRPEMAYUY UX
Pe3VIbMamos.

KomGaaaTopHka

BrImycKapK HAYYHTCA PEINaTh KOMGHHATOPHBIC 381aUH Ha HaXOXAeHRe Tucia 0OBEKTOR
W KoMOHHAIKH,

Buinycinux nonyuum 603MONCHOCHb HAYYUMbBCA HEKOMMOPbI

» yany6ums u paseums npedCMasnens 0 NPOCIPAHCIEEHHbLY 260 MEMPUHECKUX PUEYPaX;

¢ HAYYUNBLCS RPUMEHAME ROHANUE PA3IGEPMIY OIS 6LINOTHEHUA NPAKIMUYECKUX paciémos.

Teomerpuaeckiie GATYPHI

BEOTYCKHMK HEyIHTCH:

* TIOE30BATECA S3BIKOM TEOMETPHH VI OMHCAHNA ITPEIMETOB OKPYIKAIOIIET0 MUPa H HX
B3aHMHOTO PaCTIQIOKEH Y,

* PACTIO3HARATH 1 M300PAKATE Ha UEPTEeXax ¥ PHCYHKAX TEOMETPHUCCKAE (QETYPEL H HX
KOHQHTYpaITHy;

* HAXOIWATH 3HAYCHAS JUTMH JHHCHHEIX 3MEeMEHTOB QHIYpP H HX OTHOIICHWS, TPATYCHYO
Mepy yrioB oT 0° go 180°, mpHMeHs ONpeaeIeHHS, cBOMCTRA K TIPH3HAKA QUTYD U HX 3JIEMCHIOB,
orHOweHEA GUrYp (paBencTBo, LoKo0He, CEMMETPHH, II0BOPOT, TapajlIebHbIH IepeHoc);

» ONIEPHUPOBATh ¢ HAYATLHEIMA IOHATHIME TPHIOHOMETPHH H BBINONHATE JIIEMCHTAPHEIE
orneparuy Hay GYHKIHAME YIVIOB;

s pelIaTh 33Ja9M Ha JIOKA3aTENbCTBO, ONUPAiCh HA HM3yUeHHEIE cBolfictra QHIyp H
OTHOIIEHHE MEXK/Ty HEMH H ITPEMEHS H3YICHIEIE METOIB! 0Ka3aTENLCTB;

s pemaThL HECHOKHEIE 3a/add HA TOCTPOSHHE, IIPUMEHSS OCHOBHEIE aJIOPHTMEL
HOCTPOSHMS ¢ MOMOIITBIO THPKYIIA H IHHEHKH,

* PEIATE IPOCTEHITNG TIIAHAMETPHIECKHE 38/1a9% B IIPOCTPAHCTBE.

Brinyexnu noRyHum 603MOHNCHOCHIb!

. paradems MEMOOaMY PEUIEHYA 3A0aH 1A GLINUCIEHUA U OOKA3AMENLCMBA, MEMOOOM OM
NPOMUGH020, MeMoOoM nODOBUA, Memodom nepebopa 6aPUAHMOE U MEMOCOM 2C0MEMPULECKUX
MeCm mouex;

* npuoBpeCcHU ONBIM NPUMEHEHUA A2e6PauIecKo20 U MPUzoHOMemPULecroz0 annapama
u udetl O6uUIICeHUS NPU PEUIEHUY 2E0MEMPULECKUX 30004,

* 08nadens MPOOUYUORHOU CXeMOl petienis 3a0ay Had NOCMPOEHUe ¢ ROMOUBIO YUPKYIA
U IUHETIKY. aHANU3, NOCMPOEHUe, OOKASAMENLCME0 U UCCIE008aNUE,;

* HOYUUMBCA PEULGMb 30004 Y HU NOCIPOEHUE MEMOOOM 2E0MEMPUIECKO20 MECINA MOYEK
U Memodom nodobus; :

« npuobpecmy onvim UCCAEA0BARYUSL COTICING MAGHUMEMPULECKUX (uzyp ¢ ROMOU{bIO
KOMIBIOMEPHBIX RPOZPAMM,

« npuobpecmy  oneum  evinoaHenus  npoexmos  no  memam  «leomempuueckue
npeobpasosanus Ha RICCKOCTAUY, «Ilocmpoenue 0mpeskos 1o OPMYNEN.

HisMepeHHe TeOMEeTPHYeCKAX BeIMTHH

BrIIyckHEK HAYUHTCA:

+ MCTIONB30OBATE CBOUCTRA H3MEPEHHS MUIHH, WIOMEAeH H YIIIOB P PEMIEHHN 3a1a4 Ha
HAXOWKGHHE JUIEHBI OTPE3Ka, JUIMHLL OKPY>KHOCTH, JIHHEL IyTH OKPY/KHOCTH, TPalyCHOH MEpE!
yriua;

« BETUHCIATE  IUIOMAINE TPEYTONLHEKOB, NPAMOYTOINBHUKOB, —IAPAILIENOTPAMMOB,
Tpariermii, KPyros H CEKTOPOB;

* BETUHCAATE ITHHY OKPYHHOCTH, JITHHY IYIH OKPYKHOCTH;



» BLIYMCIATE IMHEL JIHEHHEIX 2TEMERTOR DYy X HX YTIIBI, HCIOJIB3YS (OPMYIIE! ATHHED
OKPY/KHOCTH ¥ JUIMHEL IYTH OKPYKHOCTH, (POPMYIIEI IIomaneh Guryp;

* PEIIATE 33049 Ha JOKAa3aTeNbCTBO ¢ HCIIONB30BAHHeM (QOPMyN MIHHLL OKPYKHOCTE #
JUTHHEL JIyTH OKPYKHOCTH, $opMy mommanel Guryp;

» peInaTh MPAKTHUCCKAE 38/(a4H, CBA3AHHLIC ¢ HAXOMKACHHEM COMETPHICCKEX BETHTHI
(MCTIONE3YA TIPH HEOOXO0MMOCTH CIIPABOIHAKH ¥ TEXHHIECKHUE CPEJICTBA).

BrinyCkHUK ROTYHUI O3MONCHOCHL HAYUUMBCS!

« GLIMUCAAMD HAOWAOU Qruzyp, COGNABIEHHYIX U3 O8YX wiu Gonee NpAMOYeONbHUKOS,
RAPAIREA0ZPAMMOB, MPEVZOIbHUKOS, KPy2a U Cexmopd;

* BLIYUCASMG WIOWAOU MHO20VZONbHUKOS, UCNOAb3YA OMHOWEHUA POAGHOBEIUKOCTHY U
POBHOCOCMABNEHHOCIIU,

* NpUMEHaML AR2eBPAULeCKUll U MPUSOHOMEMPUYECKUI annapam U uoeu OBUMICEHUA NpU
peienuy 3a0a4 Ha bIYUCIEHNE NAGWA0eT MHO20Y20bHUKOS.

KoopaiHaTel

BeroryckHuR HAyIHTCT:

* BRIMHC/IATE JJIMHY OTpPEe3Ka 0 KOOPHHHATAM €0 KOHIOB; BBIYHCINTE KOOPIHHATHI
CeperHEl OTPE3KA; ,

* HCIIONB30BATH KOOPIUHATHEIN METO JUI M3yHCHHS CBOHCTB IPAMBIX H OKPY>XXHOCTEH.

Buinycxrur nomy4um 603MONCHOCIb:

* 06RO0eMb  KOOPOUHAMHBIM — MEMOoOOM  pewenus 3a0a4  Ha  GbIYUCAEHUA U
Q0KAIAMENbCINE;

* npuoBpecmuy ONBIM UCROTL30BAHIUA KOMIBIOMEPHBIX NPOZPaMM O GRAAUSA YACHHBIX
CHYHUCE 83AUMHO20 PACRONONCEHUS OKPYHCHOCIEN U IPIMBLY,

» npuofpecmu onsim SLINOAHEHUA Npoexmos na memy «lIpumenenue KOOPOUHAIMHOZO
MemOoOd BPU PEUleHuy 3a0ay Ha 8uiYuUCienUs U Q0KAAmensCman.

Bexkropsl

BRIOTyCKEMK HAYUHTCA:

* OIIEPHUPOBATE ¢ BCKTOPAMH: HAXOAHTL CYMMY ¥ PasHOCTE JIBYX BEKTOPOB, 3aaHHBIX
TEOMETPHYECKH, HAX0HTE BEKTOP, PABEBIA [IPOM3BEIEHHIO 33/JAHHOTO BEKTOPA HA THCIIO;

* HaXOIWUTEL JUI% BEKTOPOB, 3aHaHHBIX KOOpAWHATAMH: IIHHY BEKTOPa, KOODMHATH!
CYMMEI H DasHOCTH ABYX ¥ 0ollee BEKTOPOB, KOODAMHATH MPOM3BEICHHT BEKTOPA HA HYHCIO,
TIPUMeHss TIpH HeoOXOMEMOCTH COUCTATCILHBIH, HEPEMECTHTENLEEIN H PaClpefelH TebHEL
3aKOHE];

* BEIUHCIIATE CKANNPHOE TIPOM3BENCHHE BEKTOPOB, HAXOAMTH YTON MOXK/ly BEKIOpaMH,
VCTaHABIHBATS LESPIEHAHKYIIAPHOCTE IPSIMBIX.

Buinycruux nORYYUm 803MO%CHOCHIb.

* ggnadems  GEKIMOPHBIM ~ MEMOOOM OfA pewlefus 3a0ax  Ha  GbIYUCKEHUS U
JOKA3AmMEIbCEa,

* npUOBPeCTIU ONBIM BHINOIHEHUA NPOEKINOE HA MEMY (RPUMEHERUE 6EKMOPHOZ0 MEMO0a
npU peweny 3a0a4 Ha GuI4UCTeHUS U QOKAZATNENLCNEAY.

TpeGoBaHus K YPORHIO MOAT0TOBKH BBINY CKHHKOB

B pesyieTaTe H3yUeHUs Kypoa MaTeMaTHKH YISHEK JOJDKEH 3HATH/ MOHHMATS!

" CYIIECTBO [OHATHSA MATEMaTHIECKOTO JOKA3aTebCTBA; IPAMEDH I0Ka3aTeIbCTB;

. CYIECTBO TIOHATHS ANI'OPHTMA; IPHBONHTE NPHMEDEI &Il OPATMOB;

u KaK HMCHONL3YIOTCA MaTeMardeckre (opMyibl, YPaBHEHHs W HCPABEHCTER,
IPHUMEPEI KX OPHMEHEHHA 115 PETISHIS MATEMATHYECKHX H TIPAKTHUECKIX 38144,

" KaK MaTeMaTHUeCKH ONpeielierHele (YHKITHA MOIYT ONHCEIBATE DEajlbHbIE

3aBHCHMOCTH; IPHBOJKRTE IPHMEPEL TAKCTO OTIMCAHK A,



" Kax HOTPeOHOCTH IPAKTHKY IPHBCIN MaTEMAaTHUECKYIO HAYKY K HEOOXOMMMOCTH
PACIIHPCHIS TOHATHS YHCIIa;

i BEPOATHOCTHBIN XapaKkTep MHOITMX 3aKOHOMEPHOCTEH OKPYXKAIOUIETO MHEPAE;
IPHEMEPH] CTATHCTHYECKHX 38KOHOMEPHOCTEH B BBIBOOB;

. KakuM 00pa3oM reoMeTpHsl BO3HHKIA W3 NPaKTHISCKHX 337ad 3eMIIEMEpHS;
TPHMEPET TEOMETPHYECKHX OOBCKTOBR U YIBEPKICHUH 0 HUX, BAXHBIX JULA HPAKTHKH;

= CMEBICTT HIeaMH3aI{kH, HO3BOIIIONEH Pernarh 3aJaul PealbH0M AeHCTBETEMBHOCTH
MaTeMaTHYeCKAME METOJAMY, IPHMEPhI OIHAO0K, BOSHUKAOMMX IIPH HIeaTH3alHH.

ApHpmeTHKa

VMers

= BEIONHATE YCTHO apu(pMETHUCCKHE HOCHCTBHA: CNOKEHHE H  BEIMHTAHHE
JMBY3HATHBIX UHCET W AeCATHYHEIK Ipobeil ¢ nByMs 3HaKaMu, YMHOXKCHEE OJHOZHAUHEIX YHCEL,
aprdMeTHYECKHE ONEpalHH ¢ OOBIKHOBEHHBIMH APOOSIMH C OZHOZHSYHEIM 3HaMEHATENEM H
YUCIHTEIEM;

L] [IEPEXOIUTE OT OAHOH (hOPMET 3aITMCH THCEN K IPYTOH, IPeICTABIATD AECATHYHYIO
Apo6t B BHOe OOBIKHOBEHHOM W B mpocTeHlIuX cirydasx OOBIKHOBEHHYIC B BHAS JCCATHYHOH,
IIPOTIEHTH - B BHIC ApobH H po6Gh — B BAAE NPOLEHTOB; 3allHCHIBATE OOJIBINEE H MANEIe YHCTA ¢
WCIIOIB30BAHHEM NEIBIX CTCIICHSH HeCITKH;

Ll BEIIOJHSTE ApHMETHISCKAES TeHCTBHS ¢ PAIlHOHATLHBIME YHCIAMH, CPABHHBATE
PAHOHATLHEIE W NeHCTBUTENBHEIC THCIA; HAXOMHTE B HECIOKIIBIX CIEYUAsSK 3HATECHNS CTEIEHEH
¢ OENEMH IIOKA3aTEIIME H KOPHEH; HAXOIWTS 3HATEHH YHCTOBETY BEIPAKEHMIH,

®  OKPYIVIATE IENBIE YHACHE U JIeCHTHIHBIE Ipo0H, HaXxOMHTh IPHOIIKeHHEIS yHCHa ¢
HEZOCTATKOM M ¢ H30LITKOM, BEIIOIHATE OLICHKY YHCIIOBBIX BEIPAKSHHH;

= [QJIB30BATECH CCHOBHBIMH EOWHHIIAMH JUTHHBL, MACCHI, BPEMCHH, CKOPOCTH,
ILTOMmIA A, 06BeMa; BEPAXATE 00Nee KPYIIHEIC CANIHITE 9epes fomee MeKie 1 HaobopoT;

] PEINATE TEKCTOBBIC 3a/1avd, BKIOUAS 3a1avH, CBS3dHHBIE ¢ OTHONICHHEM H C
IPONOPLUHOHATEHOCTHIO BEIHYMHE, ApOOAMH H IPOLEHTaMHE;

HCHOJIb30BATH HPHOOPETEHHbIE 3HANHA H YMeHAA B HPAKTHIECKOH JeATeILHOCTH |
OB CeIHEBHOH SKH3HN NJIA: '

] PEITEHMA HECIOKHBIX IPAKTHHSCKMX PpacueTHBIX 33744, B TOM 9HCIEe ©
HCIIONL30BAHAEM MIPH He0OX0IIMOCTH CHPABOYHEIX MATEPHAIIOB, KAALKYIATOPA, KOMIBHOTEPA;

n YCTHOM TPHKMIKE H ONEHKH pesylbTara BEMMHECICHHH; [IPOBEPKH pesyihTara
BEIUACIIEHH, ¢ HCIOMRIORAHMEM PazUyHbIX [IPUSMOE,

. WHTCPIPETANMA PE3YIBTATOB PEIIEHNA 33439 C YIETOM OTPAHMYCHHI, CBA3AHNEX
¢ pearsHEIME CBOMCTBAME PACCMATPHBACMEIX IIPOLICCCOR U SBIICHHHA.

Anaredpa

YMeThE

x COCTABJIATh OYKBCHHLIE BHIpaXeHWA H QOpMyIsl M0 YCIOBHAM 337137,
OCYIIECTRIATE B BHIPAKCHMSK H (QOPMYyTax UHCIOBRIE IIOACTAHOBKA M BEIIONHATH
COOTRETCTRYIOINHE BEMHECIEHHUS, OCYIIECTBIBITE IIOACTAHOBKY OIHOIO BBIPAKCHWA B IPYIOC;
BEIpaXars 13 HOopMyll OTHY HEPEMEHHYIO 9¢pPe3 0CTalbHEIE;

= BEIIONHATE OCHOBHBIE AeMCTBHA CO CTEINCHSMH C IICIBMH IIOKA3aTCIAMH, C
MHOTOWICHAMH H ¢ anrebpadueckuMu gpobsME; BLITONHATh Pa3lOXEHHEe MHOTOUICHOB HA
MHOKHTENH; BEITOMHATE TOXKIECTBEHHEIE [Ipe00pa3oBans PallAOHANEHBIX BRIPAXKCHIMH,

= IPHEMERSTh CBOMCTBA apu()METHUECKMX KBAIDATHHIX KOPHEH MJIA BEIYHCICHMA
3paveRnii B mpeodpazoBaniil MHCTOBRIX BLIPAKCHEH, COMEPIKAIIHX KBaIPATHEIC KOPHH;
" pemarh JUHEHHBIe, KBaApaTHEIC YPABHEHWsS W PAlHOHANBHEIE YPaBHCHHAM,

CBOAINTHECA K HHM, CHCTCMBL ABYX TTHHEHHEBIX ypaBHGHHfI ¥ HECIIOKHEBIC HCIHHEHHBIC CHCTEMET,



" pelliaTh IMHEHHBIe W KBAJPATHEIC HEPABCHCTBA C ONHOM HEPEMEHHOM H HX
CHCTEMBL;

- pemaTh TeKCTOBRIC 3afiadd anrebpauuecKuM METONOM, WHTCPUPETHPOBATH
IOy ICHHETH PesyNLTaT, HPOBOTHTE OTOOP PeIleHuH, HeX0ad 13 GopMYIAPOBKH 327129,

" H306paKaTh TUCIE TOIKaMH Ha KOOPIMHEATHOH IIPAMOI;

" OmpenesTh KOOPAHHATA TOYKHM IUIOCKOCTH, CTPOHTR TOUKH C 38J[@HHBIMH
KOO MHATaMHE; H300paXkaTh MEOKECTBO pPelleHuH JIMHCHHOTO HEPABESHCTRA,;

- PACIO3HABATh apH()METHICCRIE H TEOMETPHTECKHIE TIPOTPECCHH; PEIATh 3a/la4H ¢
[IPHMCHCHAEM (HOPMYIEL OOIETO YIEHA H CYMME! HECKOIBKHX NEPBLIX WICHOB;

. HAXOJWTH 3HATeHysA QyHKIHH, 3aTaHHol hopMynoil, Tabaniel, rpadukom 1o €e

apryMeHTy; HAaXOJWTh 3HAYEHHEe apTYMEHTA HO 3HAYEHMIO QYHKUME, 337aHH0H rpadakoM HiH
ta0unet;

= ONpEJeNSThL CBOMCTEA (YHKIMM I0 ee rpaduky; IPHEMERATh IpaduyecKue
TpPEICTARICHNS TIPH PEIISHUA YPaBHEHHH, CUCTEM, HEPABCHCTB;
= OUECHFBATE CBOMCTBA M3YUEHHEX (WYHKITHH, CTPORTE BX rpadukn

HCIIONB30BATH npnoﬁpe'reﬂﬂme 3HAHHAH H YMCHHHA B HpaKTH‘]BCKDfI ASeHTESJIbHOCTH H
IIOBCG,E[HGBHOﬁ HH3IOH OJI5

. BEIIONHCHHEA pacuerToB [0 (GOpPMynaM, COCTaBICEME (QOPMYI, BHIPAKAFOLIHNX
33BHCHMOCTD MEXIY PEalbHBIMH BellMuMHaMM; HAXOXKICHAT HYKHOH (QOPMYNEL B CLIPABOYHELX
MATEpPHAIa;

. MOJIETHPOBAHAE MPAKTHYECKAX CATYAHH H HCCIISI0BAHEA [TOCTPOSHHEIX MOTIENEH
¢ HCIIOJIB30BAHKEM ariapara anredopsl;

L] OIMCAHHUS 3aBHCAMOCTEH MeXAY bH3IMISCKIMH BENHIHHAMH COOTBETCTBYIOIIHME
dbopMyIaME IIpE HCCTSIOBAHNH HECIOMKHBIX NIPAKTHIECKHX CHTYaIlHH;

" HHTEPIPeTauy IpathMKOB PEAbHEIX 3aBECEMOCTEH MEXKIY BellHIMHAMH.

I'eomerpusn

YMeTh

@ T0;I630BATBECA TEOMETPHYSCKMM S3EIKOM ATEI OIHCAHHS LIPEIMETOR OKPYIKAIOIIEr0
Mupa;

= PacHO3HABATE TEOMETPHIECKIE (PUTYPEL, pa3HYaTh HX B3AUMHOS PACIIONOKEHHE;

= H300paKaTh reOMeTPHIecKHe (PUIYphl; BHIIONHATE YEPTEXH M0 YCIOBHIO 3afad;
OCYINECTBILETH TIpeobpa3oBanne QUTYD;

. PACIIO3HABATE HA YEPTEXaxX, MOJCISIX H B OKPYXArOIIeH 00CTaHOBKE OCHOBHEIC
TIPOCTPAHCTBEHHEIE Tella, A300paXKaTh ux;

. B [IPOCTERIIIK CITYHasX CTPOMTE CEUSHHS H PA3BEPTKH IIPOCTPAHCTBEHHBIX TEI;

= IPOBOIATH OTIEPAIMY HaX BEKTOPAMH, BETUHCIATH JIAHY H KOOPIHHATE BEKTOPA,
YTOJI MEXITY BEKTOPAMH;

Coo. BEMMCIISTE 3HAUEHHA T[EOMETPHYESCKHX BeIM4YMH (JUIHH, YIJOB, ILIOMIATICH,

00BeMoB); B Tom wuene: mua yraos or 09 go 180° ompenemsirs 3HaveHHs TPHTOHOMETPHYECKHIX
GyHKIEH 10 3aTAHHBIM 3HAYEHAAM YIJIOB; HAXOATE 3HAUYCHHS TPHIOROMETPHICCKAX (yHKIpH
0O 3HAYCHHIO OJHOH W3 HEX, HAXOMHTH CTOPOHEI, YIVIBI ¥ IJIOMAJH TPEYTOIbHHUKOB, IUIHHE
JIOMAHBIX, AYT OKPYXXHOCTH, IUIOMIAZEH OCHOBHBIX TIeoMeTpwdecknx ¢uryp u Quryp,
COCTARTEHHEIX M3 HUX,

. pellaTh TEOMETPHYECKAC 3afadd ONHpPAfICh Ha W3yJeHHbIE CBOMCTBA (QUIYp H
OTHOLIGHWH MeXly HHMH, [PWMEHSA JONOIHHTEIBHEEC HOCTPOCHHS, ameOpandecknii #
TPATOHOMETPIYCCKEH allIapaT, COOOPaKCHAL CHMMETPYH;

" IPOBOANTE AOKA3aTCHILHEBIC PACCYIKICHUA TIpH peImeHHH 340a49, HCHOJIB3YA
HU3BCCTHBIC TEOPEMEL, 06Hapy}KHBaﬂ BO3MOXKHOCTH JUIS HX HCIONIB30BAHHS,
u peHaTh HpOCTCﬁIHHG INIAHEAMETPHYSCKHC 3a0a9H B IPOCTPAHCTBE,

HCIOJIL30BATH HpIIIOSPETeHHBIe JHAHHSA H YMEHHUH B ﬂpamnqecxoﬁ ,IIEHTE.]]BHOCTH H



MOBCETHEBHOM YKH3IHH IS

. OIIHCARNUS PEATBHBIX CHTYAIHY Ha I3BIKe TeOMETPHH;

. PACUCTOB, BKIIIOYAIOLIMX IPOCTEHINHe TPHIOHOMETPHISCKHE GopMyITEL;

e peINeHHs TPUTOHOMETPATECKIX 38184 C HCHONB30BAHHEM TPHTOHOMETPHI;

. pellieHHe MPAKTHIECKHMX 3a/[ad, CBA3AHHEIX € HAXOXIEHHEM TeOMETPHYeCKHX
BOTIIHHE (HCICNE3YA UPH HeOOXOMMMOCTH CIPABOUHHKY H TEXHAYECKAE CPEACTEA);

. TIOCTPOEHHE TCOMETPHICCKAMH HHCTPYMEHTAME (JHHEHKa, yrONBHHK, MUPKYIb,
TPAHCIIOPTHP). #

JMeMeHTHE JOTHKH, KOMOHHATOPHKH, CTATHCTHKY H T€OPHH BEPOATHOCTEH

YMeTE

= [IpoBOIATH HECIOKHEIE AOKA3aTENhCTRE, IOMYUaTh IPOCTEHINNE CIEACTBHA H3
M3BECTHBIX HJM DA€ TONYUCHHBIX YTREPHKISHHH, OIEHUBATH JIOTHYECKYIO TPABHILHOCTH
paccyKIEHHH, HCIOIB30BATE IPHMEDE] V1A HILTFOCTPALNH K KOHTPIPYMEPEL I ONPOBSPIKCHE

YTREPIKICHHH;

. M3BIEKATE HH(OPMAIAIO, HpPEACTaBIeHHYI0 B TalimnaxX, HA [HArpaMMax,
TpahHKaX; COCTARIATE TaOlHIEL, CTPOMTE THATPAMMET M TPaQHKH; '

. PeINaTh KOMOMHATODHBIE 38/1aH YTEM CHCTEMATHIECKOTO riepeGopa BO3MOXKHEIX
BAPHAHTOB ¥ MCIOIE30BAHHEM IIPABHJ YMIOKEHH,

. BEIYHCIIATE CPSIHIE 3HAYCHHA Pe3yIETATOB U3MEPEHHII;

. HAXOZWTEL YACTOTY COOBITHS, WCTIONB3YS COOCTBEHHBIE HaOIIOAEHHA T[OTOBHIE
CTATHCTHIECKHE JIAHHBIC,

= HAXOHTh BEPOSTHOCTH CIyUaHHBIX COOBITHH B IPOCTEHITAX CIYHasX;

HCII0IB30BATH NPHOOpPEeTeHHBIE 30ANUS H YMEHHS B NPAKTHIECKONA JeATeNLHOCTH H
TMOBCeTHEeBHOM *KA3HH JIJIA:

" BLICTPAMBAHASL apryMEHTAMH TIPH JOKA3ATENbCTBE H B AHATIOTE;

= PacHO3HABAHIA TOTHUECKH HEKOPPEKTHEIX PAaCCYIKICHHH;

= 3aIKMCH MATEMATHICCKAX YTBEPAACHHULH, I0Ka3aTeNbCTE,

- aBaIH3a PEATLHEIX UHCICBBIX JIAHHEIX, IPCACTABICHHBIX B BHNE AHAIDAMM,
rpadEKOB, TaOIHIL;

5 pEIIeHMs UpPaKTHYECKWX 3aiad B IIOBCETHEBHOH M  npodeccuOHATBHOH

NEATENLHOCTH ¢ HCIOME30BAHMEM NeHeTBIH ¢ TMCIaMu, TIPONEHTOB, AIHH, Intomanel, 00bheMoB,
BPEMEHH, CKOPOCTH;

. pemrenus yueOHBIX d UPAKTHUECKHX 3ajad, TpebyIomux CHCTCMATHYECKOTO
mepebopa BapHaHTOB;

. CPAaBHEHHS IMAHCOB HACTYIUIEHU CIydafHEIX cOOBITHHA, Ui OCHKH BEPOATHOCTH
ciywaitgoro CofBITHA B MPAKTHYCCKHX CHTYAIEAX, CONOCTABICHHA MONETH C PealbHOH
CUTYAlMEH; -

u IIOHHMAHHA CTATHCTHYECKEX YTBEPIKICHHH.

2 Conep:xanue yaebHOro Kypea

Apudpmemura

HaTtypansHbIe YHCIA ,

Psin HarypambEBIX wmcen. JlecATHdHAd 3aIMCh HATYpaIbHBIX dHceld. OKpyTIeHHE
HaTypaNbHEIX YHCECT. '

KooparaaTHEDL TyY.

Cpasrenye HaTypatsHEIx gicer. CIOXeHHe H BRMUTAHNE HATYpabHbIX qHcel. CBoHcTRra
CTIOKEHN, ' :

VMHONEHHEE W ICIeHFE HATypausHeX uwrced. Crolicrsa ymHoXxenus. /JlencHme c
octaTkoM. CTETIERD YKCIIa C HaTYPabHEIM MOKA3aTeIeEM.,



TlenmTey ¥ KPaTHEIE HATypanbHoro rcia. Hanbonemmmit oOmu# genuTens, HauMenbee
obmee kpaTHoe. IIpA3Haky JeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, na 10.

TlpocThie ¥ cocTaBHBIE Hucia. Pasmoikenue quces Ha IPOCTEIC MHOKHTEIH.

Permenne TEKCTOBEIX 3844 APH(PMETHUCCKAMHE clIocobaMH.

Apobu
O6sxHOBeHHEE Apobu. OcHoBHOe CBOHCTBO mpobw. Haxoxperwe mpobm ot yucna.

Haxoxaere wiera Io 3HaYeHAo ero JApo0n. [IpaBiabHble i HellpaBuIsHEE Ipobu. CMeInaHHbe
qHCIA.

CparHeRRe OBETKHOBEHHBIX APOOEH B CMCIIAHHBIX drcel. ApHQMEeTHICCKHE ISHCTBAL ¢
OOBIKHOBEHHBIMH JPOOSME H CMEIIAHELIMA JHCIIAMH.

Hecstrursle apobu. CpaBHeHHME W OKPYTICHHC JeCATHUHEIX npoleil. Apmdmernueckue
IeHCTBHS ¢ JIGCITHUHBIME ApolsMu. [IpHKHAKH pe3ylbTAaToB BEIGHCIeHEMH. lIpencranienue
MECATHYHOH pobH B BHAe OOBIKHOBEHHOM HpoOM H OOBIKHOBEHHOH B BHJC JECATHYHOH.
BecKoHEUHEIE IIepPHOIRTECKAC AeCaTAYHEE Apo0H. [ecaruanoe npubmmmenne 0OBKHOBEHHOR
JIpobu.

Othommenne.  IIpomeHTHOE OTHOMIEHHEe ABYX uHcen. JleleHHe umcia B JaHHOM
oTHOImeHHH. MacmTad.

Ipomopmus. OcHoBHOE CBOMCTBO IMponopru. IIpaMas u obparHas IpoNOpHHOHaThHER
3aBHCAMOCTH.

TTponenTsl. HaxoxIeHre TIPONEHTOB OT yucna. Haxoxnenre qicia o ero TpoLeHTaM.

Pemmerne TEKCTOBBIX 3384 apAQMETHIECKAME CIIOCODAMH.

Pammonajinable TACAA

[onoxATENbHEE, OTPHIATEIRHbIE THCeAa B auciio 0.

[TpoTHBONOIXCKAEIC THcHa. MoAyIs YuCa.

Ilenple  uwcma. Panmomancnole  wHcla.  CpapHeHMe  PArOHANBHEIX — 9HCEIL
ApmdMeTnuecKHe /ICHCTBASL ¢ PAHOHATHPHEIMA YMCIaMH. CBOWCTBA CIOKCHHI H YMHOKCHHA
PAIHOHANEHEIX YHCEIL.

Koopawnarhas mpsaMad. KoopouHaTHas [LI0CKOCTb.

Beamaunael. 3aBHCHMOCTH MEKIY BeJJHTRHAMEA

Eqwrihl JUTHELL, Iomas, 00seMa, Macchl, BPEMEHH, CKOPOCTH.

TTpumMepEl 3aBHCHMOCTEY My BejdInHaMu, [IpejcrapnmeHne 3aBHCHMOCTCH B BHIE
dopmyn. Berarcnerus o GopMyaam.

Yucaopbie H §yKBeHHbIE BLIPAKeHHS. Y PABHECHHS

UpetoBEIE BRIPAMKEHMs. JHAYEHHE UHCIOBOTO BhIpaxenud. Ilopgmok peficisif B
YHCIOBLIX BRIPAKEHHAX, DyKBEHHBIE BEIPaXCHHS, Packpeitue ckobok. Tlomobusle ciaraembe,
IpHBEACHEE TONOOHBIX CIIaracMbIX. QOpPMYIIEL

Vpapuerns, Kopenb ypaBHCHES. OCHORHEIE CBOHMCTBA ypapHEHHH. PEIICHHC TCKCTOBBIX
33084 ¢ TOMOIIEIO YPaBHCHHH.

JeMeHTEI CTAaTHCTHKHE, BeposTHOcTH. KomOuHaTopHbIe 3ana1H

IIpe/icTaRTIeRRe TaHHbIX B BHAE TaOIuil, KPYTOBEIX H CTONOYATEIX AArpamMM, Fpadikos.

Cpennee apudmerrueckoe. Cpefliee 3HaYeHUE BEIMTHHEBL

Cryuaiinoe cobbrtue. JIOCTOREPHOE I HEBOZMOKHOE COBHITAS. BeposTHOCTS CAYIaHHOTO
co6urTas. Pemenne KOMOHHATOPHBIX 34049,

Teomerpugeckre purypel. MaMepennsa reoMeTpHIeCKNX BeIHTHH

Orpesox. [ToeTpoenne orpeska. JmHEa oTpeska, NoMano#. MzMepemnne JIMHE! OTPE3Ka,
MOCTpOeHHe OTPe3Ka 3a/laHaol AIMHEL JlepuMeTp MHOTOYTOTEHAKA. TInockocTs. Hpsamag. Jlya.



Yron. Buusr yrnos. I'paaycHas Mepa yrna. MaMepenue U IOCTpOEHHE YITIOR ¢ ITOMOIIBI0
TPaHCIIOPTHPA. _ :

Tpsvoyronsemk, Keampar. Tpeyronpauk. Buosr TpeyrolsHEKOB. OKPYKHOCTE M KDPYT.
Hmwra oxpyxeEocTH. YHCnOo

Pasencrso Ouryp. [lomsrHe # csoHcTBa mmomand. [lromaxe pAMOYTOTBHHKZ H
kpajpara. [Inomans kpyra. Ock CEMMETPHH GHIYPEL

Harnmsjpele OPeACTABIEHHS © UPOCTPAHCTBCHHBIX — QHIYpax: HPAMOYTONIBHBIH
mapannencnunen, ky0, THpaMETa, NHIWHAP, KoHyc, mmap, c@epa. [IpmMmepsr paszeeprok
MHOTOTPaHHEKOB, [HIHEIPE, KoHyca. [lorsaTHe  cBofictBa 00bemMa. OOBEM HPAMOYTONBHOTO
napanneneIanesa ¥ Kybda.

B3auMHOe PaclONIOKeHHe IBYX HpaMbX. Ilepnenukyiiparle IpaMele. Ilapantensueie
IpsMEIE.

Ocepast u [eHTPaNEHAT CHMMETPHH.

MaTeMatTAKA B HCTOPHIECKOM PAa3sBHTHH

PrMckast cicTeMa carciIerus. I[03HIMoRHEe cucTeMbl cuncierus. O0o3Hagerue mudp B
Jpesrei Pycu. CrapuiHbic Mepbl ANHMHEL BBeacHe MeTpa Kax eIHHHUIE] IHHEL MeTprdeckasd
cacTema Mep B Poccun, B Espore, Hetoprs GopMApoBaHNA MaTeMaTHYECKUX CHMBONIOB. Jpobu
B Bapmnone, Erunre, Pame, na Pycn. OTKpEITHE JIECATHUHBIX ApobcH, Mup MpoCTeIX 9#cer.
3onotoe ceucHue. Yucio Hyik. [osBIeHHE OTPHUIATEIBHEIX YHCE.

Anzebpa

Anredpangeckue BLIPAKeHHS

BykxBeHHEIe BEIpaXKeHHS (BHPAKEHHA ¢ TepeMeRHsIME), UHcnoBoe 3HaUeHAE OyKBEHHOTO
BEIpaxceHns. JlomycTuMEle 3HATEHHS TEePeMCHEDIX, BXOMINNX B alrcOpardecKie BhIPOKEHHA.
[ogcTanoBKa BHIPAYKEHIH BMECTO ICPEMEHHEIX. PapercTBO OyKBERHEIX BEIpaXeRuH, ToxecTso,
JIOKA3aTeRCTEO TOXAECTR. [IpeobpazoBaHne BEIPasKEHAH,

CpoitcTRa cTemeHell ¢ LelbiM IIOKazaTeleM. Muorourmensl. CnoeHwe, BLIYHTAHHE,
YMBOMKeHHE MHOTOWIeHOB. (DOpMYyIEl COKPAIIEHHOIC YMHOXCHMS: KBAJIPAT CYMMBI KBaIpaT
PAa3HOCTH, kY6 cymmel U Ky6 pasnocmu. DopMylia pasHOCTH KBaAPaTos, opmyisl cymmbl k606
u pasnocmu xy6oe, PasoKeHHEe MAOTOWICHA Ha MEouTens. KpanpaTHert Tpexwien. Buidenenue
noanoz0 Keadpama ¢ keadpamHom mpexdrene. Teopema Bmera. PaznmoxeHwe KBanparHoro
TpexwieHa Ha TUHEHHLIE MEOXKHTENH, MHOTO9Ie s ¢ 0tHOH nepeMerHol. CTemeHs MHOTOWISHA,
Koperp MHOTOWIICHA.

Anre6pamyeckas apobe. CoxpammeHue nqpobeii. JleficTBHA ¢ anredpandeckuMu ApoOIMy.

PannonanbHble BEIPAXKEHHA B X npeobpazoBanus. CBOMCTBA KBaJPATHRX KOPHEH H HX
OPHMEHEHHE B BEMHTAHHIX.

YpapHeHHs1 H HEPABCHCTEA

Vpaehenwe ¢ opnHodl mepemennoil. Kopemp ypasmemma. Jimmelimoe ypasHeHHWe.
KeampatHoe ypaBHCHHe, (opMyna KopHeE# KBagpaTHOTO ypaBHenws. Penmenme panHoHaNBHBIX
ypasEenyid, TIpiMepEl pelleHys YPaRHEeHrRH BRICITHX CTEICHEH: METO/B! 3aMEeHEI TIEPEMEHHOH,
PasTOKCHAC HA MEOKHATEIH,

VpaphmeHwe ¢ OBYMA ICPEMEHHBIME; DEIIeHHE CHCTeMBl (mcrema ABYX JIHHEHHBIX
YpaBHEHHH ¢ OBYMsS UIEPEMCHHBIME; DELICHHE MOICTAHOBKOHR M anreSpamdecKsM CIOMKEHHCM.
YpaBHEHHE ¢ HECKONBKAMHE HEPEMEHHEMH, [IPHMepHT pellieH ] HeMHHEHHEIX crucTeM. [IpuMepsr
PeLIeHnEs ypaBHEeHKH B IENbIX YHCaxX.

HepagercTtro ¢ ofHOlt mepeMeHHOH. Pemenne HepaBencTsa, JHAeliHbe HepaBCHCTBA C
oxmolt mepeMeHHOM H HX cHcTeMEL KBsaipaTHEIe HepakeHcTBa. [lpumepwm pewtenus OpobHO-
PAYUOHWTLHBLX HEPABEHCHIE,

UnCIOBHE HEPABEHCTBA H WX CBOMCTBA. JOKA3AMENbCMBO HUCHOGHLX U QI2ebpauyeckux

. HEpAaBEeHCMS.



Ilepexon or cioBecnol GOpMyTAPOBKE COOTHOLICHHH MOXAY BEIHYHHAMH X
arreGpamgeckoii. Pemmenme TeKCTOBEX 3871849 are0panIecKuM cnocobom.

UncI0BbIe 0CIEI0BATEIbHOCTH

TlomsiTHe LOCTETOBATeNBHOCTH. ApudMeTHdecKas M TeOMETPHYCCKAY IPOTPSCCHE.
dopMynLl ofinero wieHa apuhMeTHIECKOH B TeOMETPHYCCKON MpPOTPeCCHH, CYMMBI HEPBEIX
HECKONLKHX WICHOB apH{HMETHICCKON I FeOMETPHIECKOH IPOTIPeCcHid.

CroXHBIE TTPOLCHTEL *

UmesioBble GyHKINH

Horsrrne dyrkmen. O6macts onpenenesws (yHknEz. CrocoObl sagasws (yHKIHI.
I'padux dymkuuy, BospacTanne u yOrBagre GYHKIHE, HauOOblIee ¥ HAUMEHBINCE SHAUCHHT
DYEKIHEH, HyH QYHKIHM, IPOMEKYTKH SHAKONOCTOsHeTRa, UTeRre rpadukoB QyRKITAH.

DyHKIMM, OMHCHBAIOINNE IPAMYI0 B 06paTHYIO IPONOPIHOHANGHY 3aBHCHMOCTH, HX
rpaduky. JTnmeimas Gyrks, ec rpaduk, reoMerpraeckui eMbIcn koaddrmurenTtos. I'uepbona.
Ksanparrugas ¢yukuEs, ee rpapuk, mapabona. KooppumaTel BepmiMEEl THapabolsl, OCh
CHMMETpHH. Cmenennbie GYHKYUU ¢ HAMYPaleHuM noxasamerem, ux zpaguxu. I'paduxi
dyHKIHH: KOPeN: KBaNpaTHEIH, XOpeHh KyOHUecKmd, mMouymb. McmompsoBamme rpadukosn
GyHKIWH 171 pelIeHHs ypaBHEHUHE H CHCTEM.

[Tprmeps! rpadEUcCKHMX 3aBHCHMOCTEH, OTPaKATONTHX pealbHLIe POLECcCEl: KoneGanne,
TIOKA3aTeIbHEIN POCT; YUCAOBbIE PYHKYUY, ONUCLIEATOWUE IMU NPOYECCHL.

ITapanrensasii neperoc rpaduka BIOML OCCH KOOPIUHAT B CUMMEMPUL OTMHOCUMENLHO
oceil.

Koopauaatel
306pasKkenue THcesl TOTKaMH KOOPAMHATHOH IIpaMOH. ['e0METPUICCKUA CMBICT MOITY IS

tpcrma. UHCIOBEIC MOPOMEXYTKH: WMHTEPBAN, OTPE3OK, Iyd. Popmyna paccmosnus mexncoy
FROYKAMY KOOPOUHAMHOU NPAMOT.

JTeKapToBEl KOOPAMHATHL He IUIOCKOCTH; KOOPAMHATE! TOTKH. KOOpPAMHATHL CEPENUHEL
oTpesxa. QopMy.ia PACCTOLHAT MEKITY IBYMS TOUKAMH IIIOCKOCTH. Y PaBHCHHEE IPAMO, YEIOBOK
Ko3p(ENHERT NpAMOit, YCIOBHE MAPAILIEIBHOCTH IPAMEIX. Y PABHEHHE OKPYKHOCTH C IEHTPOM
B HavaJie KOOPIHHAT U & J10501 3a0anHot INOUKe.

Ipadudeckas HHTEPUpETAMS YPABHEHHH © IBYMs ICPEMCHHBIMH H HX CHCTCM,
HEPaBEeHCTE C ABYMS JIEPEMECHHEIME K HX CHCTEM,

T'eomempun
Tpecreitnnie reoMeTPHICCKHE (PHTYPDI

Touka, npsamas, Orpe3ok, myd. YTor Buasl yriuos. CMeXHBIC H BEPTHKAILHBIS YITEL
BuccexTprca yria.

Tlepecexarompecd ¥ NapallieNbHEe IpsMblc. IleprepmKynspusie npsMsie. [[pHsHaky
rapannensHocTH npsMsik. CBOMCTBA mapauienbHeX IpSMbX. [IepueHanKyap ¥ HAKIIOHHAS K
MPAMOH.,

MuoroyroTsHHKH

Tpeyronsauka. Bugsl TpeyroTeEEKOR. Menuana, OHCCEKTPHCA, BHICOTA, CPEIHST THHIL
TpeyronsHUKa, [IpH3HAKE PABEHCTBA TPCYTOIBHUKOE. CBOHCTBA M IPU3HAKE paBHOOEIPEHHOTO
tpeyromsuuka. CepeMHABD TepIeHARKYIHp orTpeska. CyMMa YITIOB TpeyTONbHUKA. Bremmne
YTIBI TpeyronbHuKa. HepaseHeTBo Tpeyrodsuuka. COOTHOIMSHMS MEXIY CTOPOHAMH H YITIAMH



Tpeyroisaika. Teopema [Tndaropa.

[Tomo6uele TpeyroMbHUKH. 1Ipu3Haky HoJ00KS TPEYrONbHHKOB. TOYKM IIEpeceveHus
MEJHAH, OHCCEKTPHC, BHICOT TPEYTONLHHKA, CEPSAMHHLIX EPICHIHKYIAPOB CTOPOH
TpeyronpHuka, CBoHCIBO OWCCEKTpHCBL TpeyroybHHKA. leopeMa Dameca, Merpuueckde
COOTHOIICHUS B NIPSIMOYTOIBHOM TpeyTONbHHKe, CHEYC, KOCARYC, TAaHTEHC, KOTAHTEHC OCTPOTO
VI TIPAMOYTONBHOrO Tpeyroibruka B yrmos oT O mo 180. GopMmyisl, CBA3BBAIOIINE CHHYC,
KOCHEYC, TAHTEHC, KOTAHIeHC OJHOTO H TOTO JXe yria. PemreHme TpeyrolbHHKOB. [eopema
CHHYCOB U TeOpeMa KOCHHYCOB. *

Yerepéxyromsauky. [lapamtenorpamm. CpolcTBa H IpPH3HAKA IapajienorpaMma.
[IpsMOYTONBHEK, poMO, KBA/PAT, HX CBOHCTBA H IIpH3HaKH, Tpaneuns. Cpe/Hss THHES TPATCIHH
u e& cpolicTaa,

MuoroyroisHikyd.  BEIIykJible  MHOTOYrombHEKH. CyMMa  YIJIOB  BBHTYKJIOTO
MHOIOyronsHHKA, [IpaBHIbEEIE MHOTOYTONEHHKH.

Oxpyxnocts 1 Kpyr. ['eoMeTpHIeCKHE INOCTPOCHES

OXpY)XHOCTB H KPYT. DNEMCHTHI OKPYKHOCTH U KpyTa. 1eHTparbHEIC H BIIACAHHBIE YIIILL
KacaTennuad k OKPYXKHOCTH ¥ €8 CBOMCTBa. B3aUMHOE PACIONOKEHAE IPAMOH H OKPYKHOCTH.
Onvicannas W BOWCAHHAY OKPYXKHOCTH TPEYTONBHEKA. DBrHCampple M OIMCAHHEIS
YeTHIPEXYIONBHEKH, X CBOHCTRA H IPH3HAKH. BIMCAHIEIE H ONHCAHHEIE MHOTIOYT OILHAKH.

Teomerpuueckoe Mecto Touek (I'MT). CepenmuHbli NDEpICHIHKYISp OTpe3ka H
GrccekTpuca yrma kak I'MT.

TeoMeTpUUecKre IOCTPOSHES MHPKYIeM B IMHeHKo#H. OCHOBHBIE 3a1[a9H Ha IIOCTPOCHHE!
HOCTPOSHAE YITIa, PABHOTO JaHHOMY, HOCTPOCHHE CEPEMHHOI0 HEPICHIHKYIIIPa AaHHOIO 0TPE3-
Ka, IOCTPOGHHE MPAMOMN, LpoXoasfmeli gepes JaHHY TOUKY M IEPICHIMKYIIPHOM TaHHOH
TIPAMOH, IOCTPOSHIHE GHCCEKTPHCH! TAHHOTO yIiia. 1 IoCTpocH e TPeyrobHAKa IO 33 TaHHEM 1€~
menTaM. Meton I'MT B 3amagax Ha TOCTPOSHHE.

H3MepeHAe reoMeTpHYECKHX BETHIHH

JlnuEa oTpeska. PaccTodgHume MEXKAY ABYM: ToUKaM¥, PaccTOSHHE OT TOUKE JI0 LPSIMOH.
PaccTosmHAe MEKY HapasielbHEME IPIMBIMY,

TleprMeTp MOOTOYFOJIBHHKA.

JUTHHA OKPYXKHOCTH. J[IHA TYTH OKPYKHOCTH.

T'payiycHAs Mepa yriia. Belntiia BIUCAHHOTO YA,

[lomsTrs nROMARE MHEOTOYTONbHEKA. PapHORenmKHe GQHIypsl. HaxoxueHue MIOIMATH
KBapaTa, IPAMOYTONEHIKA, IapalneorpaMMa, TPEYTOILHIKA, TPaleH.

[TonsTre mIomany Kpyra. Ilnomans cextopa. OTHOMeHEE IIomaneh 10foGHEX Guryp.

ﬂeKapTOBbIE KOOpIHHATHI HA TIIOCKOCTH

DopMyNia PACCTOSHHA MeXIy ABYMa ToukaMu. KoOpAMHATEI CEPEHHEI OTPE3Ka.
VpanHeHHe QHTYPHL YPaBHEHMS OKPYKEOCTH K IpAMOR. Yrinosol KoadduitrenT npsvolt.

BexrTops!
IToraTre BexTOpa. Mo/yis (1nuEa) BeKtopa. PaBHbIe BeKTOPEL. KoarHHeapHEIe BEKTOPEL

KoopaunaTsr Bexktopa. CllOKeHWE W BEMHTAHHE BCKTOPOB. YMHOXKEHIE BEKTOPA Ha WHCIO.
CkaistpHOe IIPOH3BECHHE BEKTOPOB. Kocuryc yrna Mexny IBYMI BEKTOPDAMH.



N

I'eomerpudeckue apeodpazoBaHus

IlonsTie 0 mpeobpasosannu Gurypel. Jsmxenne QATypel. Bumst gsroxeHms Quryper:
TIapaUIeNbHb TEPEHoe, OCeBas CHMMETDHS, [EHTPalbHad CHAMMETPHS, TOBOPOT. Pasnrie du-
rypsr Lomoterus. Iogo6ue duryp.

DaeMeHThI JJIOrHKH
*
Omnpenenenre. AKCHOMEL H TeopeMBL. JloxazaTenscTBo. JoKasaTenseTso OT MPOTHBHOTO.
Teopema, oBpatrad nanHoi, HeoGxommoe H JOCTATOYHOS YCIOBHA. Y IIOTPeSIeHRE TOTHIeCKUX
CBH30K €CAU..., O ..., MO20a U MOALKO MO204.

reOMBTpHH B HCTOPHIECKOM DAZBHTHH

Wz wmcropmm reomerpuu, «Hauana» Epxmmpa. Heropms marore moctynara Epknmza.
TpuromoMerpuss — Hayka o0 H3MEPEHHH TPEYTOTBREHKOB. llocTpoeHie IIpaBHIBHBIX
MHOTOYTONEHUKOR, Kak 3apomunack mued koopmmrar. HM. JloGauesckmit. JI. Dinep. @aiec.
ITgarop.



3. TemaTudeckoe INIAHHPOBaHHE Kypca

6 kiaace 170 gacop

Ne Tema Ocuopnble yIeOHBIC OCHOBHEIE
Kon-Bo | pmeiicTBms HAIPABICHKS
JACOR BOCTTHTATEIFHOH
* AEATEILHOCTH
Inasa 1 Jennrocrk
HATYPATBHBEX 17
qpce
1 Jemrerm B 2 Qopmyruposanto #1258
KpaTHBIE OIIpe/ICTICHHES TOBATHN:
2 TTprsneds 3 JeIuTelk, KparHoe, TPoCToe
e MO, COCTABHOE YHUCIIO,
- : obmwmit ﬂeJmuTenB: !
Harbomemi oOTmHH
3 [przHarn 3 JEITUTEND, B3AEMHO [IPOCTEIE
IeTHMOCTH Ha 9 i Ha wrca, ofinee KpaTHoe,
3 ‘ HarMeRbImee obimee KpaTHoe
4 TIpocTsie K 9 W UpHE3HAKH JeTEMOCTH Ha 2,
COCTABHETE THCNA Ha 3, na 5, 5a 9, na 10.
: Onucuigame TIpaBHIIA
5 HanGoxsimms 3 HAaxX0xAeHud HanboIpIIero
ofmuk gemurels oburero memarens (HOJ),
& HaumerbTee 06Imee 4 HaHMEHBIIETO 06ImeEro
KPATHO® kparaoro (HOK) meckombkux
YHCET, Pa3IOKCHHES
HATYPANBHOIO YHCIA Ha
IIPOCTEIC MEOMKHTEIH
Tnaea 2 OOLIKHOBEHHEIE 38
apobn
7 QOcHOBHOE CBOHCTBO 5 DopmMyauposams 1,23
JipodH OLIPE/IETCHAS HOHSITHH:
8 Coxpammene HecoxparuMas Ipods, 061i1H1"1
ipofet 3 SHAMEHATEIE MBYX Jpobei,
B3aHMHO 00paTHEIE YHCIAE.
9 IIpuBenerre npodei 4 [IpEMEHATE OCHOBHO®
k obmeMy csolcTBO HpodH i
3HAMEHATEIIO. COKpAIeHHs IpoleH,
Cpasrenne gpobek [TprBoAUTE Apo6GH K HOBOMY
10 CromeEiE & spamenateio, CpasHUBATD
BErmTaRve Mpobel OOBIKHOBEHHEIS APOOH.
Brmmongars apuMeTHIeCKHe
11 VuHOKeHHE Tpobei neHCTBHS Hal
12 Haxosierue 1pobn 4 OOBIKHOBCHHEIMYA APOOIMH.
OT MTea Haxozats mpobk 0T 9HCIa K
THCIIO 110 3aTaHHOMY
13 BsawmHO 06paTHbIE 1

qycia

3HAYEHHIO ero ApobH.




14 Henenne npodeit 5 I1peobpa3oBLIBATE
15 HaxORIeHHe THCIA 3 oGpmHOBeHHHe Ipobu B
R —— necAaTnankle, Haxonute
: JECITHIHOE TIPHOTIKEHHE
npobu 4
OOBIKHOBEHHOH IpobH
16 [Tpeobpazonanne 1
OOBIKHOBEHHEIX
npobeit B
HECATHIHBIE
17 BeckoHeuHble 1
NepUOIUYIECKHE
JECATHYHEIE POGH
18 JlecsTHTHoe 3
IpubIIAKEeHEe
OOBIKHOBEHHOH
npobu
I'nasa 3 OrHomenHs H 28
MPONOPHHA
19 OTtrOIIEHASL 2 DopMmyrUposams 1,23
20 Tpomopius OlIpeHe/ICHHS TOHATHIA!
OTHOIIEHWE, TPOIOPIHT,
21 I1ponenrHoe 4 LPOTIENTHOE OTHOIICHHE
OTHOIOCHHUE JBYX IIBYX GHCEIL, IPAMO
HTHCCI IPOLOPIHOHANBHLIE A
17 [Tpstviast 1 o6paTHas 7 oBpaTHO TIPOIIOPITHOHAIEHIC
[IPOTIOPIEOHATEHEIS BEIMYHHEL Hpumeﬂﬂrs
. OCHOBHOE CBOHCTBO
OTHOIIEHHI ¥ OCHOBHO®
23 Jenermne wmena 2 CBOHMCTBO MPONOPIIHH.
B [aHHOM TTpHBORUTS LIPHMEPE] H
OTHOINCHHH ONWCLIBATE CBOMCTBA
24 OKpPYXHOCTE K KPYT 2 BEJTATHH, HAXOAAMIHXCS B
, ' TpsmMoit 1 o6paTHOH
25 JInuHa 0KPYKHOCTH. HPOTIOPIEOHATEHBIX
TLomans Kpyra 3aBHCHMOCTAX. HaxouTh
26 HHHHHJIP: KOHYC, 1 IPONMCHTHOE OTHOIIEHHC
map OByX drcel. JIenuTE YHCno
Ha TPOHOPTHOHAIBHEE
27 H@arpamMMe! 3 i
28 CryualiBsie 3 Sanucwisans ¢ MTOMOIIBIO
coOBITHA. GYKB OCHOBHBIC CBOHCTRE
BeposaTHOCTE npo0H, OTHOIICHHS,
CIyJaiHoro ITPOTIOPLIKHL
COOBITHS Ananuzuposamns
AHQOPMAITHIO,
IIPeICTaBIeHRYI0
B BHOS cTONOUATEIX H
KPYTOBBIX THATPAMM.

[IpencTaBIATE MHEQOPMALIHIO




B BHJIE CTOJIOUATEIX M
KPYTOBBIX AHATDAMM.,
IIpusodume NPHMEPEI
CIIy9adHbIX cOOBITHIL.
HaxoauTe BEpOSTHOCTE
CITy9IaiHor0 COOBITHA B
OIBITax

C PABHOBO3MOKHEIMHE
HCXOMaMH.

Pacnosnasame 1a veprexax
H PACYHKAX OKPYKHOCTS,
Kpyr, THIAHID, KOHYC,
chepy, map @ HX INCMEHTEL
Pacriosnaeate B
OKPYKAIOITEM MHPE MOJEIH
a1ux Quryp. CIpouTs ©
IIOMOIIEBI0 ITUPKYIA
OKPYXKHOCTE 33JIaHHOI0
paiayca. M3obpaxars
pasBEPTKH OHIHHIPA H
komyca. Ha3pmars
npAGIIHKEHHOE 3HAUCHAC
yucna, Haxommrs ¢
MOMOTITEI0 GOPMYIL IHHY
OKPYKHOCTH, IUTOINANb KPyTa

Tnasa 4 PanuoHadbHbIE
/A ¥ AeHcTBas 72
HaJ| HEMH

29 lomoxmTensHbe 2 Hpusodums TpUMEPEL 123
H OTPHATIATENBHbIC HCTIOJIE30BAHIL
qHCITA TONIQKHTEIBHEIX H

30 o — 3 OTPHIEATENEHBIX YHCEIL,
IpsMas OopMyIHEPOBaThL 5

ONIPEICTICHAC KOOPJHHATHON

31 Lensre Trena. 2 npsvoit. CTpouTE Ha
ParmonancHbE KOOPIHHATHOH IIpsMO#H
mcla TOUKY € 38/{aHHOH

3 Moyt THCIa 3 KOODTHHATOH, OIIPe/e/iiTh

KOOPAHHATY TOUKH.
33 CpaBHeHHE THCET 5 Xapaxmepusosams
34 CrONeHIe 4 MHOIKECTBO LIEJIHIX YHCEIL
" | paumonansHEX ObnacHATE TOHATHE
SHCEl MHOKECTBA PaITHOHAIBHELL
3 JHCelL.

35 CpolicTRa CIOMKEHUA 2 Dopmyruposams
PAUEOHZIILHEDE OIIpeNeNenne MOTYIIS THCIA.
THCET HaxouTe MOIyIb TACHA.

36 Berumranue 6 Cpagrugames palTHOHAIBHETS
PAIHOHATBHEIX gmcna. BEIICTHATE

qHCEN

apriMeTHIeCKHE NeHCTEHA




37 YMHOKEHHE 4 HaJI panyoHATBHEIMA
parHoHaIbHBX YHCIAMHE. 3aTHCEIBATE
THCEN cBOHCTRA apEOMETHISCKIX

38 Ceotictea 3 R

ParHoHaNEEBIME YHCIAMH B
YMHOMKEHUS _

suze popMya. HasemaTe
PAIVIOHATEHER K0a(QhHIHCeHT OYKBEHHOTO
THCEIE

BHIPAYKEHHM,

39 Koadpurment. 5 Ipumersmp CBONCTBA TIPH
PacupeneiuTensHoe peIleHHH YpaBHEHHIA.
CBOHCTBO Permars TEKCTOBLIE 3aaTH ¢
YMHOKCHHS [IOMOIIBIO YPaBHEHHH,

40 Tlererte % Pacnosnasame Ha gepTexax
PATTEOHATLHELX L G
e MEPISHTAKYIIPHBIE U

HapaIeTbEbe HPsMELE,

41 Perenue ypaBHEHHH (YHIYPEL, MMEFOIIHE OCh

42 Pemenne 3anad ¢ 7 CHMMETPEH, ICHTP
OMOIIBIO CHAMMETPHH. Y Ka3bIBaTh
ypaBHeHH B OKPYKAMOIIEM MHPE

MOJIETTH 3THX QHIYD.

43 TleprieHUKyIAPHBIE 3 DopMyIEPOBATE
HpAMELS onpeaenenne

44 Qcegag 1 3 IepUEHNMKYIAPHEIX IPAMEIX
HeHTpaj_[ﬁHaﬂ A HapaJ'IJ'IeHBHBIX HPHMBIX.
CHMMETPHH CTpOUTE ¢ TOMOUIEIO

YTOIIBHHKE

43 [apaymemrsie 2 [ePICHIUKYIIPHBIE IPAMEBIS
TPAMBIE H IapajienbHsIe TPsIMBLE.

46 Koopmunarsas 4 OBwsacHAMb |
IIJIOCKOCTR HIUTFOCTPYPOBATE ITOHATHE

47 T'padurice 4 KOOPAHHATHOH ILTOCKO CTI/I;

CTpouTh Ha KOODIHHATHOH
ILTOCKOCTH TOUKH C
38/TAHHBIMH KOODIHHATAMH,
OIPeNIeNATE KOOPMHATEL
TOYEK Ha MIOCKOCTH.
CrpouTs OTIeIEHEE TPapHKH
3aBHCHMOCTEH MexLy
BEIMIHHAMH 110 TOYKAM.
AHATM3UPOBATE TPafMKu
3aBHCHMOCTEH MEKIY
ReTAYMHAMH {PacCTOSHEE,
BpeMsL, TeMIlepaTypa # T. L)
IMosropenne
M CHCTEMATH3AIHA 15
yae0HOI0 MaTepHAIa
YupaxkHeHUA 15

JUTSA TIOBTOPEHHS Kypea

6 xracca




7 kIacc Auaredpa 102 gaca
Ne Tema OCHOBHEIE yaeOHBIC nefictma | OCHOBHEBIC
Kox-Bo | yHamuxcs HaNpaBIeHHT
qaC0B BOCITUTATENBEHOR
. JeATENLHOCTH
Tnaea 1) JIuneiinoe
ypaBHeHme ¢ s
OTHOH
mepeMeHHOoH
1 Bsenerme B |3 Pacnosnasames THCTOBEES BEIpaxenud | [,2,3,4,5,6,7,8
anrebpy H BEIDAKEHHS ¢ TEPEMCHHBIMH,
2 — P THHEeHWHbIC ypaBHEHH. r{pHBOJIHTB
—— . ITPUMEPEL BBIpAKeri c
e 1IePEMEHHEIMH, JTHHEHHBIX yPaBHCHHMH.
. CocTaBiaTh BEIpaJKEHUE
nepeMeHEoH
¢ TIEPEMEHHBIMH 110 YCHOBHIO 387aTH.
3 Pemenne 3amau ¢ | 3 BrmonssTs fpeobpa3zoBanys
TIOMOIIBIO BLIp@KeHuii: IPHBOJMTE NONOGHEIE
ypaBHenui claracMele,  pacKphiBaTh  CKOOKH.
4 TosTopesre 1 HaxomuTh 3HadeHle BLIPOKSHHI C
W [IEpEMEHHBIMH IIpu 38/1aHHBIX
CTCTEMATH3AIAS 3HAUSHUIX NepeMeBHbIX.
yaeGHOro Knaccrburmposarsk  anreOpamdecKie
MaTepHaTA ppipaxeHms.  ONHCHIBATE  IENEIS
BEIPaKCHUA.
3 Kontporbaai 1 Qopmynuposame OLIpeAeIeHHe
pabota AuHEeWHOro  ypaBHenus.  Pemmars
«JImmefoe AWHEHHOE ypaBHEHHEe B 00IeM BHJE.
YpaBHCHHE c HHTepnpeTHpoBatsh ypaBHCHHE KaX
OIHOH MATEMATHYCCKYI0 MOIEIb PEealbHOH
IepeMeHHOM» CHTYaI{HH, OnmchHBATE ~ CXeMYy
PEIICHUA TEKCTOBOH 3a7a9H,
TPUMEHATE &€ [ perieHHs 3ana4
Tnasa | Llenble 52
2 BLIpAKEHHA
5 ToxnecTBEHHO 2 Dopmyruposams: OnpeceieHusl: 1,2,3,4,56,7,8
paBHEIE TOXIECTBEHHO PABHEIX BBIPAKEHHMH,
BEIpayKEHHS. TOXFECTBA, CTCISHH C HATYPalbHBIM
ToxmecTBa TIOKa3aTeNeM, OHOTIICHA,
6 Crrercs |3 CTAaHIAPTHOTO  BHja  OJHOWICHA,
T —— Koa(phHIAEHTa OJHOWICHA, CTENeHH
e S ORHOWNEHE, ~MHOTOWICH], —CTCHeHH
MHOTOWICHE; CGEOUCMEq: CTEFICHHA
7 CaoiicTBa 3 C HaTYpaNBHEIM [OKa3aTelneM, 3HaKa
CTelend c CTENEHH; npasund: OOKa3aTeIbCTBA
HATypanbHBM TOXACCTB, YMHOKEHHS OJfHOWICHA HA

IIOKA3aTeNneM




OHoUICHBI

Muorowiessl

10

CroxecHre "
BEUUTAHAE
MHOTOWICHOB

KonTponsaag
paborta «CreneHb
C  HaTypalbHEIM
IIOKA3aTeIEM.
CrnoxeHue H
BLIUHTAHAE
MHOTOWIEHOB»

11

VYMHOKEHHE
OIHOWIEHA HA
MHOTOWIEH

12

VYMHOXEHIE
MHOTOUNIeHEa HA4
MHEOTOWIEH

Korrponsnag
paboTa
«YMHOKEHHE
MHOTOYJICHA Ha
MHOTOUIICH»

13

Pasmoxerne
MHOTOWISHOR HAa
MHEOEKRTETH.
Bribecenue
cOimero
MHEOMUTEIIT 34
cKoOKH

14

Pasnoxerne
MHOTOUICHOB Ha
MHOXKHATEIH,
Merton

TPYTIITHPOBKH

15

[TpousBeneHHE
pa3HOCTH H

CYMMBI IBYX
BEIpaKEHHH

16

Pasrocts
KBampaToB [JBYX
BEIpAYKEHHEH

17

KBagpaT CyMMBI
H KBapar
pasHOCTH  ABYX
BEIpaKeHUH

MHOTOICH, VMHOKEHHS
MHEOTOIICHOR. [oxasvieaniv
CBOMCTB& CTEICHM C HATYPalbHBLIM
TTOKA3aTEIEM. 3amuchBaTh u
JOKA3BBATE (OPMYNBL IPOH3BEACHHS
CYMMBI H Pa3HOCTH /BYX BLIPAKCHHH,
pasHoCcTH KBagpaToB IIBYX
BlIpaxkenul, KpagpaTa CYMMHBl H
KBa/[para pasHOCTH [IBYX BHIDAXKCHUH,
CYMMEI KyDOB H pa3HOCTH KyOOB ABYX
BRIpaKeHUH, DBuiyuciime  3HAYCHHE
BEIPaKECHHA C IePEMEHHBIMH.
TpyiMeHaTs CBOMCTBA CTENEHM S
peobpazoBaHEg BBIPAKEHHIH.
BrmosHsaTs yMHOXKEHHE OTHOWICHOB
¥ BO3BCOCHHE OJHOYICHA B CTEUEHE,
TIpHBOAKTE OMHOWIEH K CTAH/IAPTHOMY
BHAY. JalHChBATE MHOTOWICH B
CTAHAAPTHOM  BHAE,  OIPEMEIATEH
CTICIICHB MHEOTCWICHA.
IIpeo6pazoBLIBATE [IPOU3BEICHTE
OXHOWICHA W MHOTO4YNEHd, CYMMEL,
PasHOCTH, MPOM3BENEHUA  [IBYX
MHOTOWICHOR B MHOTOWIEH.
BEITIONHATE PAa3IoKCHEe MHOTOYIEHA
Ha MHOXHTEIU CII0cO00M BBIHCCCHHS
obmero MHOXHTENHS 38 CKOOKH,
crrocoboM TPYIOIIHPOBKH, o
(bopMyIaM COXPAHEHEOTO YMHOKEHHA
H ¢ TIPEMCHCHHEM  HECKOIBKHX
crioco0oB. MCHoOME30BaTh yKa3aHHEIS
npeobpazoBaHus B MPOLECCE PeNTEeHus
VpaBHeHUH, IOKAa3aTeNhCTRA
YTREPKNEHUH, PEMmeHHs TEKCTOBBIX
3a/1a9




18

Ipeobpasopame
MHOTOTICHA B
KBaapaT CYMMEI
HIR PA3HOCTH
JBYX BBIPAKCHIH

Kourtponeras
pabota
«DOPMYITEL
COKPAaITEHHOTO
YMHOMEHHAY

19

CymmMa u
pasHOcTE  KyOoB
JIBYX BEIp&)KEHHH

20

IIprmenenue
PA3THIHEIX
cocoboB
DPARTIOKEHEL
MHOFOWIeHa Ha
MHEOKHTCITH

Kontpossaadt
pabota
«IIprMeHEHHE
Paz3IHIHEIX
CHOCO00B
PARIIOEEHH T
MHOTOWJICHA  Ha
MHOKHATETH»

21

IIoBTopEHuE

"
CHCTeMaTH3aEA
yaeGHOTO
MaTepHaIa

Inasa 3
Oynxna

H

12

22

Cnssn MEKTY
BEIHHHAME.
OvHKIMA

21

Criocobml 3371aHHAS
hyEKIIHR

22

I'padux PyHKUNHE

23

Junetinan
QyHKITHA, eé
rpah Ky
CBOMCTBA

IIpusodums TPHEMEPEl 3ABHCHMOCTEH
MEKTY BOIMYHHAME. Paznnyars cpein
3aBUCHMOCTEH DYHKIHOHATEHEIS
34BHCHMOCTH.

Onuceleams NOHAMUA: 3ABECAMOH H
HEe3aBACKMOH MepeMeHHRX, QYHKIIHH,
aprymeaTa  (YHKIMH; cTIOC00E!
samanng  GyEKIEH, POpMyIHPOBATE
oupeneieHns: OOMACTH OMPEAEICHES
byHKIIH, obnacti 3HAYCHUH
dymxmps,  rpaduka  PYHKOHH,

123




24 IosTopenue 1 yHeHION (GYHKLUH, IpsMOoi
u MPOIOPITHOHATBHOCTH.
CHCTEMATH3ALHS Buiyucnams 3HAYCHHEES (YHKIHH 10
yIeOHOTO 3afAHHOMY  3HAYCHHIO apTyMEHTA.
Marepuana Cocrapimars  TaOMHEOEI  3HAUEHHH

Gyaxuuu, Ctports TpaduK GyHKIHHY,
Kourposnas 1 RajagHCH Tabmmumo. Ilo Tpadmxy
pabora dfyaxmmu, seomomeiics  MOJIETBIO
«DYHKOHHY peansHOTO  [poneccda, OIpPENeliTh
XapakTepUCTHKH  3TOT0  IPOIEcca.
Crpouts Tpadrk mmHelHoR QYHKIHEA
H OpsSMOH  TIPOIOPIHOHAIBHOCTH.
OnmcsIBaTh CBOMCTRE 3THX DYHKIHH

I'naga | CHcTeMbl

4 JMHeHHBIX
ypaBHeHHI c|19
ABYMS
fepeMeHHLIMHA

25 YpaBHEHUS c|2 Ipueodums npumepw: ypapHerus c | 1,2,3,4,56,6,7,8
IBYMA JIBYMsA ICPEMECHHBIME; JHHEHHOTO
IICPEMEHHBIMHA ypaBHEHWA C [OBYMS [EPEMEHHBEIMH;

2% Tisehoe 3 CHCTEMBI JABYX JTHHEHHBIX YpaBHEHHH
— & C OIByMS ITIEPEMCHHEMH; peanbHBIX
Ry [[POLECCOB, Ui KOTOPEIX YPAaBHEHHE C
EDCMCHHEME 1 HBYMS TEPEMEHHEIMH WA CHCTEMA
- ypapHeHWH ¢ IBYyMS I1ICPEMEHHLIMH

SBJSTEOTCS MaTeMaTHIeCKHMI

27 CHereMbl 3 MOJACIIAMHE.
yparHeRHH C Oupenensrs, sSBIIeTCA TH IIapa YUCel
IBYMsI pellleHHeM JIAaHHOTO YPasHEHHA C
TIEPEMCHHBIMH, OBYMSA IEPEMCHHBIMHE,

Ipadaqeckmit DOpMYAUPOBAD.

METON  pCIICHHI onpederenua; PeIICHHS YPaBHCHHA C
CHCTEMEI IBYX JByMd IEPEeMEHHBIMH, YIL0 3HAUHT
JTHHCHHEIR pEeIWTL ~ YpaBHEHHE ¢ OBYMA
ypaBHEHHH c llepeMeHHEMY; TpadHka YpaBHEHHSA C
IBYMA OByMs [EPEMEHHBIMH; JIMHEHHOTO
IepeMEHHBIME YPABHEHWA C JBYMH INEPEMEHHBIMHE;

28 TORU—— P PEIIeHHs CHCTEMB! YPaBHEHHH ¢ IBYMS
- MEPEMEHHbIMI; )
ypaBHeHmH ceoficmea  ypaBHGHHH ¢ JBYMS
BTG [IEPEMCHHEIMH. )

[IO[ICTAHOBKE OnucE;zeamb: cBolictea  rpadmuka
JTHHEHRHOTO YPABHEHHS B 2aBACHMOCTH

29 Permetwe cHcTeM | 3 oT 3HaYEHUH KO3(MhHAITHEHTOR,
TTHHEHHEBIX rpadmeckuit METO peITieHHES
ypaBHEHHH CHCTEMEl JIBYX YPaBHSHHE C© ABYMI
METOIOM

CIIOIKCHEL

TIEpeMCHHBIMHE, MCTO/ IIOACTAHOBKH 1




30 Pemenwue 3amaq c | 4 METOR  CJIONEHUS JUId  DEIICHHA
TIOMOTITEIO CHCTEM CHCTEMBI IBYX TMHEHHEIX YPaBHCHHH ¢
TTAHEWHBIX JBYMS IEPEMEHHEIMHE,

YpaBHEHHH Cmpoumb rpagux THHEHHOTO
aBHEHHS ¢ JIBYMS TEpEMCHHBIMH.

3 {lopTopenue 1 P i P -

u Perate cHCTEMEl ABYX JIHHEMHBIX
ARHEHHH C OB repeMennLEIME.,
CHCTEMAaTH3aIHs P ABYM LD
agbnars Peuiams  TEKCTOBBIE — 3aIdvd, B
KOTOPEIX CHCTEMA JBYX JHHEHHBIX
MarepHaia "
VpaRHEHHWH ¢ JABYMA ILIEPEMEHHBIMHA
ABIACTCA MATEMATHISCKOH MOJEIEI0
KorTponsras 1
PeansHOTOo IIpoLecca, v
pAbOIR e HHTEPIPETHPOBATE €3yabTaT
JTAHEHHBIX PHPCTHAD pesy
N PEHISHHS CHCTEMBI
ypaBHEHUH c
IBYMA
TIepeMCHHBIME Y

IToeropenne u

cacTeMaTH3auus yaedHoro | 4

MarTepHala

Teomerpus 68 qacos

Tnasa | llpocreiimue

1 TeOMETPHIECKHE | | o
durypsr
H WX cBOMCTEA
Touku u IpsMEIe Hpusodume mpuMeps! TeoMerprucckux | 12,3, 4,5,6,7,8

HTYP.

2 OTpe3sok H ero P

- Onucvigams TOUKY, LPAMYIO, OTPE3OK,
yd, yToil.

Bxopmas 1 Dopmyaupoeams.

KOHTPOIbHAL OnpedeneHusn.; PaBHBIX OTPE3KOB,

pabota Cepe/HE! OTPE3KA, PACCTOSHUS MEKIY

3 Ty Vron | 3 JIBYMS ~ TOYKam®,  IOIOJIHWTEIBHEIX
VI3MeperHne YITIOR nyueHd, pass€pHyTOro Yyria, paBHBIX

VIJIOB, OHCCEKTPHCHI yIIla, CMEXHEIX H

4 Cmexiste m|3 BEePTHKATBHEIX YITIOR, MEPeceKaromuxcs
BEPTHKAIBHBIC TpSIMBIX, TISPICHIAKYIAPHEIX IPAMEIX,
YTIIBL TePIICHIUKYIEADA, HaKICHHOH,

5 Tepuesauxynapa | 1 PaccTOAHKA OT TOHKHE JI0 TIPIMOH;

BIE IPSIMBIE ceolicmeéq: PaclloNOKEHHs TOUCK Ha
MpsAMO¥, H3MepeHHs OTPE3KOB M YIJIOB,
AXCHOMEL 1
CMEXXHRIX W BEPTHKAIBHBIX YIIOB,

53 IToeropenne  m | 1 HEPICHANKYIAPHEIX MIPAMBIX; OCHOBHOE
CHCTEMaTHRAalH A ¢cBOHCTBO Hpﬂl\dfOﬁ.
yueBHOTC Knaccugpuyuposame yTIbL
MaTepHana Hoxaseieamn; TEeOPEMEL 0

TIOPECEKAIONIMXCS IIPAMEIX, O CBOHCTBAX
KOHTPOJ]_BH&SI 1 CMECXHBIX H BEPTHKANILHBIX YINIOB, O

pabora

CIAHMHCTBEHHOCTH TPAMOH,




«IIpocTeiiinye HNEePUCHIHKYIIpHOY  /laHHO#  (CIrydai,
reOMETPHYCCKHE KOI'/Ia TOUKA JICKHT Ha JaHHOH IpaMoi),
durypsl ¥ HX Haxodume IIUHY OTpe3ka, I'PajyCHYIO
cBoicTBaR Mepy yIiia, HCIOTh3yd CBOHCTBA HX
M3MEPECHEH.
Hzobpasicams ¢ TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB ICOMETPHYCCKAE
buiypsl: OTPE3OK, Y'Y, YT0J1, CMEXKHbIC H
BCpPTHKAIILHEIE YTJIEL
HEPIEHIAKY/IIPHBE IPAMEIE, OTPE3KH U
TyYH.
Iloscusmy, ©GTO  TAKOE  @KCHOMAE,
OTpefcIcHEE.
Pewagme 3aa9w  H2 BLHUHCICHHE W
[IOKa3aTeIbCTRO, IPOBOII HEODXOTHMEIE
IOKa3aTe/BHEIE PACCYKICHIA

TI'naea 2 18

TpeyrolbHHKH

8 Pasnrie 2 Onucvieams CMBICT HOHSTHA «pasuble | 1,2,3,4,5,6,7,8
TPEYTOIEHUKH. durypem. [IpuBOMTE IpHUMEPL! PABHBIX
Bricora, Grryp. :

Me/THaHa, Hzobpasicams W HaXOIATH HA PHCYHKAX
brccexTpIca PAaBHOCTOPCHHHE, paBHOOEIpPEHHEIE,
TPEYTOTBHTKE [PSIMOYTONBHEIE, OCTPOYTONEHEIE,

9 TTepnict i Bropol | 5 TYLHOYrONBHBIE TPEYTONBHHKH M HX
—— 3JIEMEHTEL
e S— Knaccugruyuposams TpeyronbHEKH IO

CTOPOHEM H YTJIdM.
TPEYIONBHUKOB
Dopmyruposams:

10 PapnoGenpenusi | 4 onpedeneHus; OCTPOYIOILHOI'O,
TpEYTONBHAK K TYHOYTONBHOTO, OPAMOYTOIBHOTO,
€0 CBOMCTEA PaBHOOENIPEHHOr0,  PABHOCTOPOHHETO,

11 [pusea 9 Pa3HOCTOPOHHETO TPEYIOJIIEHHKOR;
PABHOGEIPEHEOrO OHCCEKTPHCEL,  BBICOTEL,  MGJMAHEI
TpeyTONBHIKA TPEYTOIbHUKA, PABHEIX TPEYTONEHUKOE;

CePeMMHHOTO NEePHEHARKYIAPA OTPE3KA;

12 Tpernt mpu3skak | 2 HePUMETPA TPEYTOTLHAKA;
paBeHCTBA ceoticmsd. paBHoOEAPEHHOrO
TPCYTOJIEHHKOB TPEYTOIBHHKA, CepeIHHHOIC

13 TeopeMs! 1 TIEPIER/KYIIpa  OTPE3Ka, OCHOBHOTO

CBOMCTBA pABEHCTEA TPEYTOIBHEKOB;

14 lloproperme w1 APUSHAKY, DPABEHCTBA TPEYTOJHHIKOE,
CHETCMArRallHy PaBHOGEAPEHEOTO TPEYTONBHHKE.
yaebEoro Hoxazvieams TEOPEMBIL: 0
Marepualla EIMEHCTBEHHOCTH IpAMOi,

IepUOEHIUKYIIpHON jmanHoH  (cinydal,
Komrposnpras 1 KOUKA TOYKA JIEIKWT BHE JAHAOH
pabota OpAMOH); TpH TpWU3HAKA DABEHCTBA
«TpeyroIbHUKH TPEYTONBHAKOR; OPH3HAKA
pPaBHOGEAPEHHOIC TPEYTONbEHUKE;




TEOpeMBl O CBOHCTBaX CEPCHMHHOIO
TIEPIEHAHKYIIAPd, DPABHOOCIPEHHOIO H
PABHOCTOPOHHETO TPEYT OJIBHHKOB,
Pazescuames, YIO Takoe  TeOopema,
OIIMCHIBATE CTPYKTYPY TEOPEMEL.
O6BACHATE, KAKYIO TEOPEMY Ha3BIBAKT
oOpaTHOH jlanHoH, B 48M 3aKIOYASTCH
METO/I HOKa3aTEelbeTBE OT MPOTHBHOTO.
IIprBoaHTE UpPHEMEPHI HCHOLE30BAHHS
3TOTO METOAA.

Pemmath 3a7auM  Ha BBMMHCIEHHC H
JIOKa3aTeIThCTRO

Tnasa 3
Ilapannensneie mpaMbIe. 16
Cymma YIJI0B
TPeYTroJILHAKA
15 IMapannensaeie 1 Pacnoznasams Ha HepTexax
TIPAMBIC TapaaieIbHbIE MPIMEIE.
16 - n M306paxaTs ¢ TIOMOMMBID JIHMHEHKA H
IApaIEBHOCTH YTONRHKKA MapalIeNbHbIe IPAMELE,
T — Onuceigamy yTIE, 00pa3oBaHHEE 1IpH
TIepecedeHHH JIBYX HPAMEIX CEKYIIEH,
17 CpotficTea 3 Dopmynuposams!
‘HHapajiIelIbHEIX onpedenenys; HAPAINIEIBHLIX IPAMEIX,
IIpAMEIX PACCTOSHHUS MEXKIYy HapalIeIbHEIMH
18 Cyva yrioE | 4 TIPSIMBIMH, BHEIIHETO yriia
TPEYTOEHIKA TPEYTOILHIKA, TETIOTEHYSEL K KATeTa;
c8oiicmea:  TApagIeNbHBIX  IPAMbIX;
19 IIpavoyrousHei | 2 YTIIOB, 00Pa30RamHEX IPH LEPCCCUCHIR
TpEYTOILHUK TapaeNbHEIX  [PSMBIX  CEKYITEeH;
20 CroficTRa 3 CYMMBI YIIOB TpPEYTOIBHMKA; BHCIIHETO
FPAMOYTOILHOTO yIa  TpEeyroNbHHWKA,  COOTHOINCHHH
TPEyroAbHHKA Mexcay ~ CTOpOHAME — H  yIJIAMH
TPEyTOAbHHUKA; NPAMOYTONBHOTO
KomTpomsHas TPeyrodbHEKA; OCHOBHOE  CBOMCTBO
pabora 1 LapaneIbHbIX IPAMEIX;
«TTapaicbHbe MPpU3HAKY: LApajUIENbHOCTH HPAMELX,
mpavete.  Cymma paBEHCTRA IIPAMOYTOIBLHEIX
YIIIOB TPEYTOINBHAKOB. )
TpeyTONLIHKAY Jloxasvigams. TEOPEMBI O CBOHCTBAX
IIapaUTelbHbIX IPAMBIX, O CYMME YITIOB
TPSYTONMBHUKA, ©  BHEIIHEM  yIje
TPEYTOJIBHHKA, HEPABEHCTEO
TPEYTONBEMKA, TEOPEMEl O CpaBHEHHH
CTOPOH H YTIIOR TPEYTONBHEKA, TEOPEME]
0 CBOHCTBAX OpSMOYTOALHOTO
TpeyTOIERAKE, TPH3HAKA HapalIeIEHBIX
[PAMEBIX, DPABEHCTBA NPAMOYTOJBHBIX
TPEYTOAbHHKOE.




Peuwigme 3a0a9M HA BLOUFCICHHE H
JOKa3aTe/IbCTBO

Ingsa | ORpyXKHOCTE H

4 Kpyr. 15
I'eoMeTpHiecKn *
€ [oCTpoeHHs

21 I'comerpudeckoe | 2 [loscnams, uro Takoe 3amada Ha | 1,23
MECTO TOYEK. [IOCTPOSHHUE, TEOMETPHYECKOE MECTO
OKpyXHOCTE H togex (TMT). IlpHBOmHTE LpHMEDSEI
KpyT I'MT.

22 Hexoropme 3 HSO@?QJICCIWM HA PUCYHKAX OKPYIKHOCTE
CBOMCTEA H e D5IeMEHTEI, KACATEIbHYI0 K
ORDYRHOCTE OKPYIKHOCTH; OKpPY)KHOCTE, BIIMCAHHYIO
oaTainieE  © B TPEYTOABHHK, H  OKPYXKHOCTE,

- OTTHCARHYIO OKoJo Hero. OUHCEEBATE
OKXPYXHOCTH
B2aEMHOE PACTION0KEHHAS OKPYKHOCTH H
23 Onncannas "3 TIpAMO3E.
BITHCAHHAS Dopmynuposams.
OKPYRHOCTH onpedenenua. OKPYKHOCTH, Kpyra, HX
TPEYTOJIbHHKA 3IEMEHTOB; KACATCILHON K OKPYXHOCTH;

24 Saaum wie | 3 OKPYIKHOCTH, OIACaHHOMH QKOIIO

[HOCTpOSHHe TPEeYTOJIbHHKS, H OKDYXHOCTH,
BIHMCAHHOH B TPEYTOJIbHEK;

25 Metoxn 2 ceoticmea: CEPEHHHOTO
TEOMCTPHHECKHAX UepICHIEKYIIpa K&K I'MT;
MECT TOHeK OuccekTprenl yrma  kak  IMT;
B 3a/ladax Ha KACATEILHOH K OKPYKHOCTH; THaMeTpa B
HOCTPOCHHMC XOP/IBL, TOUKY [TEPECEIEHNA CEPEIHIHELIX

26 ITorToperne  u | 1 NEPICHARKYILIPOB CTOPOH
CHCTEMATHIAIHS TPEyTONGHAKA; TOUYKH  [IEPECEUCHHsH
yacGHOro OHCCEeKTPHC YIVIOB TPeYTOIbHHKE;
MaTepHana ApU3HAKY KacaTeahHOMH,

Lokazeieams: TEOpeMbl O CEPEIHHHOM
KoRTpOIBHAS 1 TICPICHANKYIApe B OHCCEKTpHCEe yIa
pabora . I'MT;
«OKpYKHOCTD N 0 CBOMCTBEX KacaTeasRoH; 0§
KpYT. OKpPYKHOCTH, BIHCAHHOH
[eoMeTpHIecKUe B TPEYTONBHAK,  ONHCAHHOH  OKONIO
TIOCTPOCHHSY TPEYTONBHIKA; TPH3HAKH KacaTeIbHOM.

Pewiames  OCHOBHEIE — 33Ja9@  Ha
[IOCTPOCHHAE: IIOCTPOSHHE YIUId, PABHOTO
JAHHOMY, TIOCTPOCHHE  CEPEJUHHOTO
TICPIICHAMKYNApa JSHHOIC  OTPE3Ka;
OCTPOSHHE MPAMOHK, IPOXOAIIIeH Jepes
JAHAYI0 TOUWKY W NEpPHEHIHKYIAPHOHI
TAHHOH TIPIMOH; IIOCTPOCHHE
OHCCEKTPHCHI JTaHHOTO yTIa;
MOCTPOSHHE TPEYTOIbHHKA MO JBYM




N

CTOpPOHAM ¥ YIIy MCEXKIY HHMH, IO
CTOpPOHE W [OBYM IpHISKAOIAM K Held
yriiam,

Pemmate 3anawi 5a HOCTPOSHHE METOIOM
I'MT.

Cmpoums  TPEYTONBHHK 1O  TPEM
CTOPOHAM.

Pethigmy  3amadd  Ha  BLIIHCICHHE,
0Ka3aTelbeTBO H HOCTPOSHNE

O6o0menne
" cacTeMaTH3amasa | 4
3MAHAHN YYALIHXCH

8 xyace Anre6pa 102 gaca

Ne Tema Ko OcHoBEble  yuebumle  geiicrsus | OcHOBHEIE
5o yUAIIEXCS HANIpammerus
BOCTTATATEALHOH
qacoB
AeATeTEHOCTH
Faaea | PanHonaabHbIE 44
1 BBIpAsKeHUS
1 PanmmonannHBIC 2 Pacnosnasame menere | 1,2,3
Ipobu PanHoBaTbEHES BEIPAKCHHSL,
2 - 3 apoOHBIE panHoOHAILHEIE
— BHIPAKCHAS, IPABOIATE IPAMEDEL
o TAKUX BHIPAKCHAN.
paloHanbHOR
npobu DopMyrupoeams.
onpecenenus. ParMoHATEHOTO
3 Crnoxenue ut3 BEIP@KEHHAS, I0ITYCTUMBIX 3HAYEHHH
BEIYATAHHE TIEPEMEHHOH, TOXJICCTBEHHO
PALIFHOHATIRHEIX PaBHBEIX BBIPWKEHHH, TOMISCTBRA,
npobeit c PABHOCHITBHEIX ypaBHEHHH,
OMHHAKOBEIMH PanEOHAIBHOTO YpaBHCHHA,
3HAMECHATEILIMA CTEIEHHN C HYJIEBBIM IIOKA3aTelleM,
4 Besicre 116 CTEIICHK C IENBIM COTPHIATENEHBIM
BEIHTAHEE LOKA3ATeNIEM, CTAHapTHOIO BUAA
DALEOHATEHEX 9ACcHa, oOpaTHOH#
npoGeit TPOTIOPIHMOHAIBHOCTIE }
C pasHBIME ceodicmea:  OCHOBEHO®  CBOMCTEQ
A AMEHATCIIIMH parMoHANLHOH ApodH, CcBOHCTBA
CTEIEHH C IEIEIM I[TOKA3aTEIeM,
KorTponmsaas 1 . E
padota ypasueHnd, QyHKIHH y:;;
«PanuonanbHble npasuid;  CIIOMKEHESA, BHIYATAHUL,
Apobm» YMHOKEHEA, JAchenHus  apoGei,
5 VMmaoxenme uld BosBelcHuss Opo0H B CTEIEHD;
JICTICHHE YCIOBHE PABCHCTBA IPOOH HyIHO,
PpAIHOHAIEHEIX Jorazeisamy CBOHCTBa CTEIGHH C




apoOet.

1ICJIbIM HOKA3ATSIICM.,

Bosseneaue Onucvisamy  TpahUdecKHd MeTon
PALMOHATEHON peImeHHs  YpaBHEHWE ¢ OnHOH
IpoOH B CTETIEHB TIEPEMEHHOH,
Ipumensme OCHOBHOE CBOHCTBO
6 Toxpmectrenusic | 7 P .
panrEonansHoH apobu TS
Ipeobpa3oBanus
COKpaITeEHs H 1TpeodpazoBaHus
PAIEOHAIEHEIX 8
. apdbeit. [puBoxuTe Ipobu
BHIp@KeHHH
K HOBOMY (0fImeMy) 3HaMEHATENIO.
KontponeHas 1 HaxomuTs CYMMY, Pa3HOCTE,
pabota NPOM3BENICHUE H UacTHOe HpoOeH.
«ToX/IeCTBCHHEIS BrImIonmHaTh TOX/IECTBEHHEIE
npeobpa3oBaHud npeo0pazoBadus  parMOHaNBHBX
paldOnabHEIX BEIpaKCHHUH,
BEIpaXCHHIH» Peutamp ypaBHeRHs © IGPEMEHHOH
7 PaBHOCHTISHEIE 3 ?YBHaMeHaTeHC pr'GH'
ypABHETTIA. ‘puMersme CBOHCTBA CTEICHM ¢
PArHOHAILHEIE Henmg.[ ToKasaTeneM A
ypABHEHHA npeobpazoranus BEIPasKCHAH.
3&7’1%0616&?’}’15 HHCIa B CTaHapTHOM
8 Cremens ¢ renbM | 4 BHJIE.
OTPHIATCIIEHBIM Buvinoansme TOCTPOCHHE W UTEHHE
MOKA3aTeIeM k
. rpaduka QyHKIHH 3 =—
9 CroiicTBa 5 n
CTEIICHH C IEJIBIM
[HOKazaTeneM
10 k|4
OVHKIHSL y=—H
X
e€ rpadux
Kortponmsras 1
pabora
«Pammonanenee
YPABHESHHI»
Tnaga 2
Keappartibre xopHH. 25
HelicTRHTEILHBIE YHCAA
11 Oyaroma y = ¥ul3 Onucelgams; TOHITHE MHOXKeCTBa, | [,2,3
¢é rpaduk JIIEMEHTA MHOMKECTRE, CIOCODEL
3a0aHHA  MHOXKECTB; MHOMXKECTBO
12 Keazpatase 3 an i
- HATYpaTBHEIX YHCEN, MHOMECTBO
' y TENEIX 9HCEl, MHOXECTBO
ApuibMeTnaeckuil
" pAITHOHANBHEIX THCEN, MHOKECTBO
KBapaTHBIH "
——— NeWCTRATEIBHBIK UHCEI H CBA3H
MEIKIY ITHMH THCIIOBEIMHA
13 MnoskecTBo H ero | 2 MHOKSCTBAMH; CBS3h MY

IEMCHTEL




14 IToamioxecTBO. | 2 BECKOHEYHBIMHA JIECATHIHBIMH
Omepanym ~ Haf apobsME = M pamHOHANBEHBIMHE,
MHOKECTBAMHA HppandOHANBHEIMA YHCIAMH.

15 S — 2 Pacnosnasames panuoHaNBHEIE H
S— UppAHCHATEHEIS qrcia.

[TprBOATE IPHMEDEL

16 Cpolicraa 4 panMoHaNBEHBIX YHCET H
aprdMeTHICCKOro APPALEOHATLHE THCEIL.
KBafpaTHOrO Banucuieame ¢ LOMOIIBK (opmyi
KOPHA CBOHCTBA TeHcTBEH c

17 ToxnecTRenmre | 5 NeVCTBHTENBHBIME THCIAMH.
TIpeoOpasoBaHus Popuyruposams.

BEIpANEHIH, onpedeienya: KBaIpPaTHOIO KOPHS
COTIEPIKAIIAR W3  UHCHa, aprU(pMETHIECKOTO
KBATPATHELR KBaIpaTHOTO KOpPHS M3 YHCI4,
KODHH PEBHBIX MHOKECTB, IIOIMHOXKECTBA,
TEPECETSHAS MHOXKECTB,
00Be/IMHEHHA MHOMKECTB,

18 OyHKIHL y=\/; 3 ceoticmea: yAKmEE Yy = X7,

H ed rpaduk apHEGMETHIECKOTO KBaJpaTHOIO
; KopHst, PYHKITHR y=x/; .

Kontpombsras Loxrazeeamn CBOHCTBA

pabora apadMeTHICCKOro KBaIpaTHOTO

«KBanparsbie KOPHSL.

KODHH. Cmpoums Tpaduxn GyHximi y = x°

JleHCcTRATEITRHEIE —— \/—x_

qHCIIaN Y '
IIprmveniaTs TIOHATHE
apHQMETHIECKOTO KBaIpaTHOTO
KOPHA JISl BBEIYHCIICHES 3HAYCHHH
BRIPaKEHHH.
Vnpowames Bepaxennd. Pemars
ypapuenii. CpaBHHUBATL 3HAYEHES
BRIPAIKEHHH. BrmomaaTe
mpeobpazoBague  BEIDXCHHH ¢
IpUMEHEHHEM BEIHCCCHES
MHOKHTENT U3-IOA 3HAKA KOPHY,
BHCCGHHE MHOXHUTEII IIOJ 3HaK
KopH#., BEIIOMHATE 0cBOOOMK/CHHE
oT HppaiHOHaILHOCTH B
IpaMeHaTeNne  JIpodH, aHaNu3
COOTHOIMEHUHE MEXIY YHCIOBEIMH
MHOXXECTBAMH B HX SICMEHTAMHA

Tasa 3 2%

KBagpaTHbIe ypaBHeHHS

19 Kragpatrsie 3 Pacrosnasame w  upuBoguth | [,2,3,4,5,6,7.8
YpaBHEHHS. TpUMEPEl KBAJPATHEIX YpaRHEHUH
Permenne PA3THIHEIX BHIOR (LMOTHEIX,

| HeroHBX HEIIOJHEIX, IPUBETSHHEIX),




KBaJpaTHEBIX KBaJpaTHBIX TPEXUICHOB.
ypaBHEHHH Onucvigams B obIMeM  BHIE
20 e —— peTIeANe HEMOMHBIX KBA/PATHEX
KBaJpaTHoro YPaBHCIIHIL.
P DopMyAUPO_aAMD: )
onpedenieHus. YPABHEHHA NEPBOH
21 Teopema Breta CTeIICHH, KBAAPATHOrO YPABHCHHS,
KomTpormHar KBafipaTHOro TpéxulieHa,
padora JUCKPAMEHAHTE KBaApaTHOTO
«Kpapparasie YPaBHCHIT )
YPABECHEL ¥ KBAJPATHOTO TPEXTICHA, KOPH
KBaIpaTHOI'O TPEXUICHE,;
22 KsanparHsrii GEKBANPATHOTO YPaBHEHHS;
TPEXHIIEH ceoticmea KBaJiparHoro TpEXTIcHa,
73 Pemrenye meopemy Bmuera m o0parmyio e
ypaBHEHNH, eGP
KOTODEIE 3anucwigame it TOKa3bIBaTh
CBOZSTCA K bopMyay KOpHEH  KBaJIpaTHOTO
KBAJPATHEM ypaBHEHMA. Hecnenosars
YpABHEHHIM KOITAYECTBO KOPHEH KBAIPATHOIO
YPAaBHEHUs B 3aBHCHMOCTH OT 3HaKa
24 PamyonankHble ero JMCKPHMHHAHTA. :
3 DEBHSHITEARAIC Hoxasvieams  meopemsr:  Buera
MATEMAaTHUCCKIE (IpaMyto  ®  oOpatEyl), O
MELEIHE o IRHED PA3IIOIKESHAR KBA/IPaTHOTO
CHTyalHM TpéXWwicHa HA MHOXATENH, O
CBOMCTBE KBAIpaTHOIO TPEXWICHa
C OTpHIATeILHLM
[HCKPHMAHAHTOM.
Onucvisams Ha TpPUMEPAX METOI
38MEHE IIEPEMEHHCH U1 PeIIeHEs
YpaBHEHHH.
Haxo0ume  KOPHE  KBaIpaTHBRIX
YpapHeHHM  pasMH4HBIX  BHJIOB.
IMpuMensats TeopeMy Buera ©
obOparuyio et Teopemy. BLIIONHATE
pasIoxKeHHe KBafipaTHOTO
TpéxwiIeHa Ha MHOXKHTENH.
Haxomute  KOpHM  ypaBHCHUH,
KOTODEIC CBOMSTCS K KB&JPATHBIM.
CocTarnaTh KBaIpaTHHIE YPaBHEHHS
M YpaBHEHWA, CBOJfIIHECH K
KBaIpPATHEIM, ABIISFOITHAECS
MaTeMaTHICCKHMHU MOJeILIMHE
PeaNbHBIX CHTYaITHH
IloBTOpEenne

H CHCTeMATH3ALHA
ydeOHOT0 MaTepraia




TeomeTpus 68 9acon

No Tema OcHoBHEIe yaeOHbIE HEHCTBHA OcroBHEIE
Kon- | yuarmuxcs HAYTPABICHUS
BO BOCTIMTATEIILHOR
. AeATENBHOCTH
Tnasa 1. 22
YeTpIpEXyronsHHKH
1 | YeTmpéxyroapHuK # 2 Hoscusmo, qT0 Takoe | 1,2,3,4,5,6,7,8
€T0 JIEMEHTEI YeTRIPEXYTONMBEUK.,  ONHCHIBATE
2 | Mapamrenorpas. o | DTCMEHTEI JeTHIPEXYTOABHEKA,
CroficTaa Pacrnosnasame BHIIYKJIBE M
S —— HEBBITYKIIBIE YeTHPEXYTOIbHEKH.
Hzobpaxcamy W HaXOOUTE HA
Bxommas KOETPOJEHAS 1 | pucyskax YeTEIPEXYTONBHUKHA
pabota PA3HLIX BHAOB H KX 3TEMEHTHL
3 | Mpmmaxs 2 Sopmynuposame:
MapaTeorpaMMa onpedenerus; TiapannenorpaMma,
BBICOTHI napalIerorpaMma;
4 | IIpsMOYTOIMBHHK 2 | upaMoyroNEHMEKA, pomba,
PoMmb o) KBaapara; cpemHei JHHUA
TPEYTONBHKKA; TPAIICIHY, BLICOTHI
6 | Keampar 1 Tpanenyy, cpenmeit TFHHAHA
KorTpomrras pabora 1 | TPalleUHH; IIEHTPalkHOIO  ¥ITd
«l lapannenorpamm. OKPYHOCTH, BIHCAHHOIO ¥TIIa
CrolcTBa OKPYKHOCTH;  BIHCAHHOIO H
[apaJIeIorpaMmMan OTHCAHHOTQ YeThIPEXYIOBHHKE,;
ceoticmea: napaUIeorpamMma,
7 | Cpepeont MHHHS 1 MPIMOYTONEHAKE, pomOa,
TPeYTOTILHHKA KBazpara, cpelHHx TTHHAH
8 | Tpaneuus 4 | TpeyToIbHHKA ¥ TpalellHH,
D | [leEepaEe 5 | BIHCAHHOIO YII4, BIMCAHHONO H
OIHCAHHOTO TETHIPEXYTOIIBHUKE,
H BIIHCAHHEIE YTITEI )
APUIHOKU. mapanenorpamMma,
10 | Boucanusle 1 1 TPAMOYTOILHHKA, pomba,
OIACaHHEIE BIMCAHHOTO B  ONKHCAHHOTO
YeTEIPEXYTOEHHKH UeTEIPEXYTONbHAKA.,
loxaszvieams: TEOPEMEBI O CYMME
Kowrrpomnsnas padota 1 | yrmoB  4eThIpEXYTONBHHKE, O
«Cpenusis MMHAL TpaaycHOH MEPE BILECAHHOTO yIid,
TPEyTONBHUKA. 0 cBoiicTBax WM  TpH3HAKaX
Tpamerms, Bnucannsie [apaJIIeIorpaMma,
¥ OLHCAHHEBIE TPSMOYTONEHHKE, pomba,
YeTEIPEXYTONLHHKHY BOUCAHHOTO W OIHCAHHOIO
4eTEIPEXYTOJEHHKA,

Ipumeramy RIYUCHHBIC
oTIpeneIeHus, CBOHCTRa
H MIPA3HAKK K PELICHHIO 33189




[

Tnasa 2

16
IIopoGme TpeyrolbHHEKOB
11 | Teopema Daneca. 6 Dopmynupoeams! 1,23
Teopema o onpedenexye Toa00HBIX
TPOTIOPITHOHAIBHEIX TPEYTOIEHEKCB;
oTpesKax ceoticmea; MeJIaH TPeyrOJIbHIKE,
12 - | Tlono6eLe 1 OYCCEKTPHCH TPEYTOJIbLHHKA,
T IIEPECERATOMUXCA XOPIL,
KacaTerbHON | ceKyLIeH;
13 | IlepsBii npr3HaK 5 | npusnaxy nopobas
jale}iteleyis: TPEYTONEHAKOB.
TPEYTOIBHHKOB Ioxasvieams;
14 | Bropoi u tperail 3 | meopemri; @ancca, 0
NpHAHAKH TOFOOTS TPOLIOPLHOHAIBEEIX OTPESKEX, 0
TPCYTOMEHAKOR CBOMCTBAX MEIHaH TPEeyTOIbHAKA,
OHCCEKTPHCEL TPEYTONBHHKA,
Komrpomaas pabota 1 | ceoticmea: TIEPOCCRAOIIHXCA
«Teopema Dareca. XOpA, KacaTedbHOH W CeKyInei;
Ipuszaky Tomo6wa npusHaKy TON0OHs
TPEYTOIIEHHKOB» TOEYECIEHIIKOR.
IIpumenamy A3yICHHBIE
OTIpeJIeNIe s, CBOHCTBA
H IPH3HAKH K PEIICHRIO 3a1a4
Inasa 3
Pemenne npsaMoyroabHBIX 14
TPEYTrOJILHUKOB
15 | Merpuueckue | Dopmynuposams. 1,2,3,4,5,6,7,8
COOTHOTIECHHS onpedenenus: CHTYCa, KOCHHYCR,
B IIPSMOYTOIBHOM TAHFeHCA, KOTAHTEHCA OCTPOTO
TPEYT OIIHAKE yTiia PSIMOYTOITBHOTO
16 | Teopema ITudaropa 4 | TPEYTONLHARE;
CEQUCIE. BBIPAKATOIHC
KonTtponmenas pabora METPHICCKHE COOTHOLISHHA B
«MeTprdecKue MPSMOYTONBHOM TPEYTOJIPHHKE H
COOTHOIIEHHS B COOTHOIICHHS MEKIY CTOPOHAMM
HIPAMOYTONEHOM H AHAYCHUAMY
TPEYTOJIBHHUKE. TPHUTOHOMETPHYECKAX (YHKIHH B
Teopema [Tudaropar TIPAMOYTOIBHOM TPEYFOILHHKE.
17 | Tpuromomerpwacckne | 4 | Sanuceieans
(YHKIEH OCTOTO YITa TPHTOHOMETPHIeCKHe  (HOPMYIIbL,
HPAMOYTOEHOTO BRIP@MAIOINHE  CBA3L  MEXAY
TpeyTOTLIIKA TPETOHOMETPHYECCKHAMHY
(BVAKOHAME OJIHOT0 H TOro Xe
18 Pemenue 3 OCTpOro yIia.
IpAMOYTOIBHAIX Pewams IIpAMOYTONEERIE
TPEYTCJILHHKOD TPEeYTONLHUKH,
Lloraseieams:
Korrponsnas pabora L meopemy 0 METPHYECKHX
«TpHroHOMETPHIECKHE COOTHOTISHAIX B IPHMOYTOIBEHOM

(hYHEKIHHE 0CTPOTO YIIIa




y4ebHoro maTepaasa

HPsMOYTONBHOLO TPEYTONBHEKE, TEOpeMy
TPEYTONHHHKA. ITudaropa;
Permenue hopmynvl, CBEIBIBAIONTHE CHHYC,
TIPSIMOYTOIBHBIX KOCHHYC, TaHTeHC, KOT4HI€HC
TPEYTONEHUKOBY OIHOTO M TOTO e OCTPOro YIila.
Buigodume OCHOBHO®
TPHTOHOMETPHYECKOE TOMISCTBO
u* 3Ha4YCHHA CHHyCa, KOCHHYCA,
TAHI'GHCA ¥ KOTAHTeHca JNs YTIOB
30457, 60°,
Hpumensams U3yICHHELES
OITpeIeaeHHS, TEOPEMEL
7 GopmMyIIsl K pEIICHAIC 3a1a9
Tnaea 4
MHOroyroJibHHKH. 10
TLromags MHOTOYI0ILHHAKA
19 | MHOTOYTOIBHUKH 1 Hoscname, 4T0 TaKoE II0IEATb
20 | TloHsrTre MwIOmANK g | MHOTOYTOIBHEKA.
OuwcEEaTh MHOT'OYI'OJIBHHK, €TI0
MHOTOYTOIBHUKA.
[Tirstank 3JIIEMEHTEI; BEILYKILIC B
HEBLITYKITEIE MHOTOYTOIBHEKH.
IPAMOYTOJIBHUKA
HMz00paxaTe 1 HAXOOUTE Ha
21 | [Inomayns 2 | pECYHKAX MHOTOYIOJIEHFK W €T0
napajuieiorpaMma 3JIEMEHTEl, MEOTOYTOJIBHHK,
22 | Tnomans ) BIIACAHHEIA B OKPY>KHOCTS, 1;1
TPEYTONBHIKA MHOTOYTONBLHAK, OIMTHCAHHEIN
OKOJIO OKPYKHOCTH.
23 | IInomazns Tpanennn 2 | @opmyruposams:
KoutposHast pabora 1 | oOnpedenenus. BIACAHHOTO H
«MHOTOYTOHBHHKI. OIACAHHOr0 MHOTOYTONBHEHKA,
TTommeTs TIIOIIE/TH MEOTOYTOIBHIKA,
MHOTOYTONLHAKAY PABHOBEIHIHX MEOTOYTOIEHHKOB;
OCHOBHBIE CROUCMEA TLIOIANH
MHOTOYTONbHEKA.
[oxasvieams: TEOPEMEL 0 CYMME
YIJIOB BEIIYKIIOTO #-YTONLHHKA,
TLIOMIETH TIPAMOYTOJIbHEKA,
ILTOME)IH TPEYTOJIEHHEKE,
[IIOINAIH TPalIeIHH.
llpurtenams B3yIEHHEE
OTIpeNeIIeHn A, TCOPEMBI
¥ (hOPMYJIBL K PELICHHAIO 33184
ITorTOpEeHHE
W CHCTEMATH3ANHS 6




9 xmace Anredpa 102 waca

Ne Tema Kou | OcHOBHBIC YaeOHBIE OCHOBHEIE
-B0 | AEHCTBHA yHAIIKXCH HAlIpaBIEHAL
qac¢o BOCIIHTATEIBHOH

B ICATEILHOCTH
Tnaea 1 Heparenerna 20
E3
1 YrcroBble HEPABEHCTBRE 2 | Pacnosnasame ® npuBomuts | 1,2,3,4,5,6,7,8
2 OcHoBHEIC CBOHCTRA TIPHMCDEL THCIOBbIX
YHCITOBEIX HEPAaBEHCTB HOPABCHCTE, HCPaBeHCTs — ¢
[EPEeMEHHBIMH,  THHEHHBIX
3 Croxenue H YMHOXCHHEC 3 HEPaBCHCTB Cc onHOH
HHCIOBEIX ~ HEPABEHCTE, | TIepeMeHHOH, JBOHHBIX
OflcHMBaHHE  3HAYCHUA HEPABCHCTR.
BEIPaKCHHAS QopMyRuposams:
4 Hepapencrea. ¢ opmoit | 1 onpedenenus; CPABHEHHA
TepeMeHHOA AByX  HCel pemeHHf
HEPaBEHCTBA c oJHOH
5 Perierre HepaBeHCTB ¢ 5 IEPEMEHHOH, PABHOCHIIBHEIX
OIHOH TIePEMEHHOM. HEPAREHCTB, peImeHHs
HucnoBsIe IPOMEKY TKH CHCTEME! HEPABEHCTE G ONHOH
6 CucreMEI meHelHEX | 6 | TIEPEMEHHOH, obmactu
HepaseHcTB ¢  OfHOH OTIPETEIICHIAS BHPAKEHI;
epeMenHol cgoticmea FHCIOBBIX
HEpaBeHCTB, CJHOXKEHHA U
YMHOXKEHHS YHCTOBBIX
Konrpomrras pabota HEPABeIaTE
«HepazemncTeay 1 | Hoxasvieams: cBOMHCTRA
IHCIIOBBIX HEPAaBEHCTB,
TEOpeMbl © CJIOXKEHHH H
YMHOKEHHH THCIOBBIX
HEpaBEHCTR.
Pewams TIHHEHHEIE
HEPaBEHCTBA.  JallKCHIBATE
pelneHns HEpPaBeHCTB K HX
CHCTEM B BHAE HHCIOBHIX
IIPOMEXYTKOB, 00BEIHHEHNE,
nepecedeHusI YHCIOBEIX
TIPOMEKYTKOB, Pemats
CHCTEMY HEpABEHCTB C OJHOH
MIepPEMEHHOH. OreHuBAaTE
3HAUCHHE BEIP2KCHHS.
M300paxats Ha
KOOPAHHATHOH npsMo#
3a0aHHBEIE  HEPaBEHCTBAMH
YHCITOBBIE TPOMEKYTKH
Thasa 2 33

KsagpaTuanasa ynxas




[TorTOpCHEE W
PACIIAPEHAES CBE/IGHHH O

(yHKIHI

CroticTBa HyHKITHH

TlocTpoenue rpaduka
bynxumn y = kf(x)

10

Tlocrpoenne rpadmka
dymxmmit y = fix)} + b
By =flx+a)

By

11

Krapparnuras QyEKUIuS,
eé rpaduk ¥ ceolicTBa

Kortpomsras padota
«KBagpatiaHas
(hyHKTIHS, e TpaduK 1
cBolicTBa»

12

Pemenne xBagpaTHe
HEPABEHCTB

13

CHCTeMEL YPaBHEHHH C
JIBYM TICPEMEHHEIMH

KouTtponsras pabora
«PelcHNE KBaADATHEIX
HepareHcTB. CHCTEMB]
YpaBHEHHH C JIByMSA
MEPEMEHHEIMIE Y

14

TTorTOpERNE H
CHCTEMATH3AIHL
y4e0HOTO MaTepraa

Onucvigams HOHATHE
(GYyHKOHHE  Kak  IIpaBUIA,
YCTAHABIHMBAIOIIETO  CBS3b
MKy  IEMEHTaMH  JBYX
MHOXKECTE.

Dopmyauposams:
onpedenerus: By QYHKITAH;
TIPOMEKYTKOB
3HAKOIIOCTOSHCTRA (DYHKIIHH;
hyHKITHH, BO3pacTarImei
(yORIBAROIIE#) HA MAOKECTRE;
KBaIPaTHIHOH QynKuMY,
KBaIpaTHOTO HEPABEHCTRE;
ceolicmeda KBaIpaTHIHOH
ymxua;

npasund TIOCTPOCHHS
rpaduxos hymxmit c
TOMOIIBEI0  Ipeolpazoparnii
suna fix) — fix)+a;

Jx) = fix + @) fx) — Kix).
Cmpoums rpapuin QyHRIRE
¢ IOMCINEIO NIpeodpasopaHui
Buga fix) — fx) + a;

Jx) = flx + a); f(x) = Kfx).
Cmpoums rpafux
KBajparayHod ¢ynxmuw. Ilo
rpabuKy KBagpaTHIHOH
QYHKIHE ~ OmMCHBATE o8
cROHCTEA.

- Onuceieams CXEMATHIHOE
PacIoNCKEHRE napabois!
OTHOCHTEIILHO ocH abcITHee B
3aBHCHMOCTM  OT  3HAaKa
crapmero xos@dumeHTa H
ITHCKpAMHHAHTA
COOTBETCTBYIOMIETO
KBaApPaTHOrO TPEXIIEHA.

Pewamse KBAAPATHEIE
HEpABEHCTRA, HCIIONL3YA
cXeMy PACTIOIIOKEHHS
11apabosEl OTHOCHTENBHO OCH
abcmuce.

Onucvieame  TpadudecKuil

METOL PpeImcHHA CHCTEMBI
JMBYX YpaBHeHHM C IBYyMs

NIepCMEHHBIMH, METOI
HOJACTAHOBKH hit METOLI
CIIOKCHHA pa31k:g pemecHHEA

CHCTEMBI NBYX YpaBHEHHE C
JIByMS TEPEMEHHBIMHE, OIHO
W3 KOTOPEIX HE SBIBIETCI

1.2.3.4.5,67:8




nrHeHABM.,
Peuiamy TEKCTOBBIE 33149k, B
KOTOPBEIX  CHCTEMa  JBYX
YpaRHEHHH e IBYMS
[epeMeHHBIMT ABJISLETCS
MaTeMaTAdeckol — MOZIEIBIo
peaBHOTo mpoliecca,
* | H HHTEPIPETHPOBATE
PE3YNBTAT PEIIECHUS CHCTEMEL
I'naga 3 :
DJIeMeHTHI HpUMepHOi 20
MATEeMATHKH
MaremaTHgecKoe 3 | IIpusodumye npumepor’ 1,2,3,4,56,7,8
MOJICTHPOBAHHE MaTeMaTHUCCKHX  MOJCHeH
ITponerTHEE pacugTsl PefIEHBE CUTYyeRHE,;
PHKJIATHEIX 3a1ad;
AbcomoTHAL H 2 | nprO/ETKERABIX  BEIWYHH;
OTHOCHTEJIEHAL HCIIOTR3OBAHNA
HOTPeIHOCTH KOMOHHATOPHEIX LIpaBHJI
OCHOBHEIE IIPABHIIA 3 | UMME I JDOHSBCICHE,
KOMGHHATOPHKY CIy9aiBEBIX coOBITHH,
BKTIOYWAS JAOCTOBEPHBIE W
YacToTa 1 BEpOSTHOCTB 2 | HEROAMOSKHEIE COGBITHSI,
Cily9aHOro coOBITHs OIIBITOB C PAaBHOBEPOATHBIMH
KIIaccHIeckoe 3 | NCXOaMH;  IPeCTaBICHHA
OTIPE/ICIICHHE CTATHCTHYECKHX JIAHHEIX B
BePOATHOCTH BUjle  TAOmAL,  MarpamMM,
rpadKoB;  HCIIOIB30BAHUA
Hamanemere cpenenns 2 | BeposTHOCTHEIX CBOKCTB
0 CTaTHCTHKS OKPYKAIOTIHX SBICHEH,
Konrponsuas pabora 1 | Popmynuposams:
«ITEMEHTH IPHKIaHOMH onpedenenus:  abCOMOTIHON
MaTcMaTHKH» IOTPEeIMHOCTH,
OTHOCHTEIIEHOR
HQBTopeHﬂe H IIOTPEINHOCTH, HOCTOBEPHOTO
CHCTEMATH3ANAS yIeOHOra COOBITHA,  HEBOIMOXIOTO
MaTepHana 1 | coOniTms; KJIACCHYECKOE
OTIPEAeIICHHe BEPOSTHOCTH;
npaeund: KoMOHHATOpPHOE
TIPaBHIIO CYMMEL,
KOMOHMHEATOPHOE TIPAaBEI0
TIPOH3BEACHH.
Onuceigams ITANBL PELICHUS
UPHEKTagHOH 38/1a9H.
TlogcuaTs #W  3aUHCHIBATE
dopmyTy CITOIKHBIX
[IPOLIEHTOB. IIposonmTE
IpOHEHTHBIE  PAcuyéThIl ¢
HCIIOAB30BAHUEM  CIIOKHBIX




IIPOIEHTOB.

Haxooums TOYHOCTE
npubnrkerns mo  Tabmuie
NpHOMTKEHABIX  3HAYEHUH
BEIIMYHHEL Hcrmonks30BaTE
pasindHble  (DOPMBL 3AIHCH
upulIKEHHOTO  3HAYEHHA

BEIIIHHEL OnenuBarh
TpHOMIKERHOE 3HAUEHUE
BETHUMHEL

Ilpo6odums  OWBITEI  CO
CIIy4aiHBIMA HCKOIaMH.
HoscEATE H®H  3aIHCHBATH
thopMyILy HaX0XKICHUA
YACTOTEI CIYIaHHOTO
cOBRITHA. OnuceBarh
CTATHCTHUYECKYIO OIEHKY
BEPOATHOCTH CIIy9aiHoro
COORITHA. HaxomguTh
BSPOATHOCTE clygaiaoro
COBLITHE B OIBITAX C
PARHOREPOATHEIMHA
HCXOXaMH.

Onucvisamo 3TAMET
CTATHCTAYECKOTO

uccneoBanu.  OdopMiiTs
aEGopManH0 B BHIe TAbmmn
u gmarpaMM. V3Biekats
wodopMarEo w3 Tabmw "
muarpaMM.  Haxomwrts #

IPHUBOANTE [IPEMEPEI
HCIIOJIB30BAHHS
CTATHCTHIECKUX
XapaKTepUCTHK
COBOKYITHOCTH JIaHHBIX:

cpefHee 3HaYeHWE, MOJa,
pasMax, Me/HaHa BEIOOPKH

Tnaga 4
Hacnosbie 20
NOCTETOBATENEHOCTH
22 Uucopee 2 | Hpugooums npumepsel. | 1,2,3,4,5,6,7,8
MOCTIeA0BATCNBEHOCTH II0CTIeROBATERHOCTEH;
THCIOBBIX
HOCIEROBATEIBHOCTEH, B
JaCTHOCTH apHpMeTHIecKol
51 TeOMeTpPHYECKOH
Hporpeccui; HCOOIL30BAHEL
TOCHIEN0BATCIIEHOCTEH B

peallbHON JKW3HHW, 38084, B




23 ApubMeTHdeckas KOTOPBIX  paccMaTpHBAIOECI
TPOTPECCHS CyMMBEI ¢  OSCKOHEUHEIM

24 CymMa » TIEPBEIX WISHOB i

5 Onucvisama! TIOHATHE
apudmMeTIIecKOR
[IOCHENOBATENBHOCTH, HIEHa
[IPOTPECCHH
MOCHEeN0BATEIBHOCTH,

25 leomerpraeckat CIIOCO0ORI 3a0aHus
IIpOTPeccHs TIOC/IEI0BATEIEHOCTH.

26 CyMMa 72 TePBRIX WIEHOR Buraucnams FICHEL
TEOMETDIECKO LIOCIIC}(0BATEIEHOCTE,
mporpeccHy sapanEoi  QopMynol n-ro

TIIeHa AITH PEKYPPEHTHO.

27 Cymma OeckoreIHON DOpMynuposams;

TeOMETPHYCCKOH onpedenenus:

IIPOTPECCHE, ¥ KOTOPOH apuMeTHIECKOH

MOAYIIE 3HAMEHATENA TPOTPeceH,

MeHse 1 reOMETPHHEECKOH
[IPOTPECCHHE;

HosToperue B ceoiicmed UICHOB

CHCTCMATH3AIUA TEOMETPHUECKOH H

yuebHOro MaTepHala apuhMeTHIeCKoH
OpOTPECCHI.

Kontponbaat pabora 3aoacame aprdMETHUCCKYIO

«Ymcmonere " TCOMETPHUIECKYIO

OCTEIOBATEILHOCTI ) IIPOTPECCHH PEKYPPEHTEO.
Janucvisamy W  ROACHAWD
tdopmyier  ofmero  uneHa
apudMeTHIeCKOH "
TeOMETPUUIECKOH
IporpeccHi,
Sanucwisams W doxazbigame:
GbopMyIBl CYMMBI # HEpPBBIX
wWIeHOB apHdMeTHHeckoH H
EOMETPAYECKOH
Tporpeccuil; (hopMyIBL,
BEIDAMAIOIINHE CBOHCTBA
TICHOB apudpmMeTHHecKod H
reoMeTpHIecKoi
IIporpeccHi.
Buiwucnamep CyMMY
OeCcKOHeUHOH
TeOMEeTPHIGCKOH
TPOTPECCHH, ¥ KOTOPO# | q | <
1. IIpencraBnaTe
OeckoHeuHsIe
TIepHOAMUCCKHE APolH B Bue
OOLIKHCBEHHEBIX

1lopTOpCHHEE

H CHCTEeMATH3AIINA




y4e0HOT0 MaTepHaia

leomerpns 68 yacon

Ne | Tema Koo OcHoBHEIE yucOHEIE feficTBHA OcHosHEIE
yuanmmxcs HAMPABNECHUA
q:c(:m BOCIIATATEILHOH
TEeATeNBHOCTH
Tnaea | Pemenue 16
1 TPEYTrOALHHKGE
1 TprrosoMeTpHUECKHE 2 Dopmynuposams. 1,2,3,4,5,6,7,8
dyexs yriaa ot 07 onpedenenys; CHHyca, KOCHHYCA,
o 180° TaHTeHca, KoTanrenea yria ot 0
2 Teopema KOCHITYCOB 3 Ho 1,80 g
CBOTICMB0 CBSI3H ZUTHH
Bxontan 1 nuaroHaeH " CTOPOH
KOHTPOIENAA pa60Ta IapaienorpaMma.
3 Teopema CHHYCOB Qopmynuposams H PA3BICHATE
OCHOBHOE TPHUIOHOMETPHUECKOE
4 Pemenme 2 TOMKACCTBO. BRIMHCIHATE 3HAUCHHE
TPCYTOJILHHKOE TpHrOHOMeTpHYIecKod (yHKIHK
5 DopMyITEL I 4 VI 110 3HaYSHWEO OJHOH H3 ero
HAXOMKFCHVS 3aIANHBIX QyHKIHH,
IIOMATH Doprynuposams B TOKASLIBATDH
TpeyrOIBHAKA TEOPEMBI; CHHYCOB, KOCHHYCOB,
CIEICTRHS u3 TEOPEMEL
KorrporpHas pabota 1 KOCHHYCOB M CHHYCOB, O
«Pemenme TLTOTHATE OIIHCAHHOTO
TRy RONEHITKORS MHOTOYTOIBHAKA.
Sarmucuieams WM TOK&3bIBATEH
dopMyITEl I HAXOKNSHHAA
TIIOMa A TPEYTOJIHHKE,
parHycoR BIIUCAaHHOH H
OITHCAaHHOH OKpy®EHOCTEH
TPEYTOJIBHHKA.
Hpumenams U3yUCHHBIC
OLPEOeTeHH, TEOPEMBI
# (QOPMYARL K PeIleHHI0 38134
Thasa 2
IIpaBRJIBLHBIC 9
MHOTOYTOJIBHHKH
6 [TpapuiLHEIE 4 HHoscuame, 9TO TAKOE HEHTp A 1,2,3,45,6,78
MHOTOYTOMEHAKH H [EHTPANIBHEH yTOM IPABEILHOTO
HX CBOHCTBA MHOTOYTONBEHKA, CEKTOp A
7 JUTiHa OKPyKHOCTH. 4 e _
TTnomas Kpyra DPoOpMYAUPOGAMD.




KonTponsras pabota 1 onpedeienie IPAaBHILHOIO
«J e OKPYAKHOCTH. MHOI'OYTONBEHAKA;
[Trommans kpyran ceoticed TIPaBAITBHOTO
MHOTOYTQITEHHEKA.
Howrazwieams crolicTBa
IIPaBHIBLHEIX MEOTOYTONBHHKOB.
3anuceieame W PasBACHATD
BoOpMyYIBL AHHBL OKPYXHOCTH,
IIOINEAH KPyTa.
3anucsieams 1 JOKASLIBATE
(OPMYIIEL ITHHE JIYTH, IIOIANH
CeKTOPA, HOPMYIIBI A
Hax0KICHAA PajycoB
BIMCAHHOH H OIIACAHHOHR
OKPYRHOCTEH IPaBHIIBHOIO
MHOTOYTONEHHIKA.,
Cmpoump ¢ TOMOIIBIO IHPKY LI
F THHECHKH NPaBHIBHEIE
TPEYIOABHAK, YeTHPEXYTOIEHAK,
IIeCTHYTONEHAK.
Ipumensims H3YICHHBIE
OlIpe/IeIIeHEST, TSOPEMBL
¥ (hOPMYTEL K peIIeRHIO 3a/1a4
Tnasa 3
HexaproBsl 11
KOOPAHHATHE HA II0CKOCTH
8 Paccrosane memay 3 Onuceigams IPAMOYLOIBEYIO 2.3
JIBYMS! TOUKAMHE C CHCTeMY KOOPIHHAT.
38TaAHBIME Dopryruposams.; ONPENENEHIE
KOOPIMHATAMH. ypaBHeHHS PUTYPEL,
KoopnunaTst HE00X0AMOE U AOCTATOUHOE
CepesTIHbI 0TPE3Ka YCIIOBHSA NApaIeIbHOCTH JABYX
9 VYpasaenne QUTYPEL 3 VIPAMBIX.
Sanucvieams 1 AOKa3BIBATE
VpaBHCHIe hopMy BT pACCTOSHE MEXKIY
OKPYKHOCTH
JIBYMSI TOUKaMH, KOOPIAAAT
10 | YpaBHEHHE IPAMOMH CepeIMHE]l OTPe3ka.
1 | Vrnonds Buigodums ypasHeHHE
Koot rHeT OKPYIKHOCTH, olmee YPaBHEHHE®
MOl TIpsIMOIA, YpaBHEHHE IIpAMOii ¢
YTIOBBIM KOO GHUITHEHTOM.
Koutponsras pabora 1 Hokasvisame TeodxoTUMOE H
«[lexaproser IOCTATOTHOE YCIOBHE
Koopaumare: Ha TAPaNIETLHOCTH ABYX IPAMEIX.
IUIOCKOCTHY Ipumenams H3yICHHBIE
OTIpeZeTIe s, TCOPeMEL
# GOPMYIEI K PETIEHHIO 33489
Inaea 4 12

BextTopsl




N

12 | TlomsaTHE BEKTOPA 2 Onucvtéams ToHsTHS BekTopueix | 1,2,3,4,5,6,7,8
13 | Koopauuatel BEKTOpa 1 ARAIIN IR HCTITI,
MmmocTprpoBaTh IOHITHE
14 | Cnoxcare u 2 | BexrOpAa.
BRIUHTAHHE BCKTOPOB Dopmynuposaniv.
15 | Vmuoxenwe nexTopa g onpedenenys. MORYIL BEKTODa,
— KOINIHHCAPHEIX BEKTOPOB,
PaBHBIX BEKTOPOB, KOOPJHHAT
16 Crajisipeoe 3 BEKTOPA, CYMMBI BEKTODOB,
IPOH3BE/ICHHE PasHOCTH BEKTODOB,
BEKTOPOB TIPOTHBOIIOJIOAKHELX BEKTOPOB,
YMHOQKCHHA BEKTOPA Ha 9HCIIO,
Komrponsrat pabora 1 CKAILIPHOTO IIPOU3BEACHHA
«Bexrope» BEKTOPOB;
ceaucmead: PaBHEIX BEKTOPOB,
KOOP(iHAT paBHEIX BEKTOPOB,
CIIOKEHES BEKTOPOB, KOOPAMHAT
BCKTOP& CYMMEI H BEKTOpa
PasHOCTH JBYX BEKTOPOB,
KONMMUHEAPHBIX BEKTOPOB,
YMHOKCHHS BEKTOPa HA 9HCIO,
CKANSPHOTO IIPOH3BEICHHA IRYX
BEKTOPOR, NEPIEHIUKYIAPHBIX
BEKTOPOR.
Hoxasvisams TEOPEMEL 0
HEXOMKISHIH KOOpIAHaT
BEKTOPA, 0 KOOPWHATAX CYMMEI
H PasHOCTH BEKTOPOB, 00
YCITOBMH KOIUTMHEAPHOCTH IBYX
BEKTOPORB, O HAX0XKICHHH
CKAJISIPHOTO IPOH3BEICHHA IBYX
BEKTOPOB, 00 YCIOBHH
TIEPIEH/THKY IIPHOCTH.,
Haxooume KOCHHYC yITIa MEKIY
JIBYMS BEKTOpaMH.
Hpumenamy U3ydeHHLe
OTIPS/IENICHHES, TEOPEMBL
¥ PopMyIsI K PEITSHHIO 38049
Inasa 5
I'eomMeTpudeckue 11
npeofpazoBaHus
17 | Aemxerne 4 Ipusodumes TpUMEPHI 1,2,3,45,6,7.8
(repeMeIneHEE) npeobpazoBanua GUTYD.
hHUTYPEL OmrcsBath IpeobpazoBanus
[TapannencHsIH (buryp: IapaulelbHBI IEPEROC,
IepeHoC OCeRas CUMMOTPYA, HEHTPaNbHASL
18 | Ocesans 3 CHMMETPHS, TOROPOT,
TOMOTETHS, HOIO0HE.
HeHTpanbHAL

cummeTpun. 1loropoT

CopMyRUpOSams.




19 Tomorerus. Ilopobue 2
huryp

KoHtponsras padora 1
«['eomerprueckre
mpeobpazoBaHuL)

TloTOpeHNEe B 1
CHCTEMATH3AIHL
yaebHoro Marepuana

onpedencrus. IBIKEHHS,
PaBHBIX (MTYD; TOUEK,
CHMMETPIYHBIX OTHOCHTENBHO
OpsSMOH; TOYEK, CHMMETPHIHEIX
OTHOCHTEIBEO TOUKH; QHIYPEL
HMEFOITeH 0Ch CEMMETPHH;
thHTYpEI, UMSIOIEH [IEHTP
éuMmeTpu; IOToOHEX hUTYD;
CROHCMEA. IBIKCHN,
TIapaneIsHOIo IEPEH0ca,
0OCEBOH CHMMETDHH,
MEHTPaIbHOH CHMMETPHH,
[IOBOPOTA, TOMOTETHH.
Jloxazeieams TEOPEMEL: O
CBOMCTBAX NApaINeNBHOTO
TIeperoca, 0CEBOH CHMMETPHH,
UEHTPATBLHON CHMMETPIH,
IIOBOPOTA, FOMOTETHH, 00
OTHOINEHHAY III0IIanel
Tono0HEIX TPEYTOTEHHUKOB.
Ipumenams A3yICHHEIC
OITpEJIEIICHE, TeOPEMEL

¥ (hOpMYIEL K PeIICEHIO 3a/1a4

HosTOpeHue
H CHCTeMATH3 AU 8
y9aefHOr0 MaTepHaia

Wrtororad KOHTpPOIEHAL
pabota

COT'TTACOBAHO

TIporoxon 3acemanus
METOIHUECKOT0 00he/IHHEHMS

COTJTACOBAHO

3aMecTHTeN JApeKTOpa mo YBP

/;4%/ Ky VLA,

Y‘IHTEHGP'I €CTECTBCHHO-HaYIHOTO ITHKNA

AHOO <<HyIIIKHHCKaH TOKONaR
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