


AHHOTaNus
PaGouas nmporpamma 1o MmaTeMaTuKe COCTaBJIEHA B COOTBETCTBUH C TPEOOBaHUSIMU

®DenepanbHoro 3akona «06 O6pazoBanuu B Poccuiickoit @enepanun» Ne 273-D3 ot 29 nexadps
2012 roxa (¢ U3BMEHEHUSIMU U JOTIOJHEHUSMH ); B COOTBETCTBUU ¢ DeepaibHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM OCHOBHOTO 00111eTr0 00pa3oBaHus,
YTBEP)KJICHHOTO MpHUKa3oM MuHucTepcTBa oOpazoBanus M Hayku Poccuiickoit denepanuu oT
17.12.2010 r. Ne 1897 (c u3MEHEHUSMH | JTOTIOJTHCHUSIMH ), OCHOBHOM 00pa3oBaTeIbHOM
nporpamMmbl OCHOBHOTO 0o61iero oopazoanus ['bOY COI c. JIeTHHKOBO, YTBEPKAEHHOM
npuka3zoM aupexropa Ne 98 ot 31.08.2016 r. Ha ocHOBe npuMepHBIX IPOrpaMM 110 MPEAMETY B
COOTBETCTBUM C JInHNe YMK:

1. «MatemaTuka : paboune nporpammsl : S—I11 kiaccel /A. I'. Mep3nsik, B. b. [Tononckuii, M.
C. Sxup, E. B. bynko.. — M. : Benrana-I"pad, 2017.

2. 'eometpus. CoopHUK pabo4mx mporpamMm. 7—9 kiacchel : yued.nmocodue ams
obmreoOpazoar. opranm3anuii / [cocT. T. A. Bypmuctpoa].— M. : [Ipocsemienne, 2018.

3. Anreopa. COOpHUK MPUMEPHBIX pabOUYuX MporpaMm. 7—9 Kjaccel : y4ed. mocobue s
001eoOpazoBart. opranu3anui /

[ coct.T. A. Bypmuctposa]. — M. : [Ipocsemenue, 2020.

W3ydeHue yueOHBIX peaMeToB (efepatbHOr0 KOMIIOHEHTa OPTraHU3yeTCs C UCIIOIb30BaHHEM
y4e€OHUKOB, BKIIOYEHHbIX B DeepanbHblil IEpeyeHb (C U3MEHEHUSIMU U TOTIOJTHEHUSIMHU )
YYyeOHUKH:

1. YueOnuk: Maremaruka: 5 kinacce/ A.I'. Mep3nsak, B.b.ITononckuit, M.C.SIkup. — M.: Benrana-
I'pad, 2019 r

2. YuebOnuk: Marematuka: 6 kinacc/ A.I'. Mep3ansk, B.b.ITomonckuii, M.C.Axup.: mox pexn.
B.E.IToponsckoro — M.: Benrana-I'pad, 2019 r

3. YueOnuk s o01ieo0pa3oBaTeIbHBIX Opranu3anuid. ['eomerpus. 7-9 kmacchl. /
JI.C.Atanacss u ap./M.: Ilpocsemienue, 2019 .

4. YuebHuk U1t 0o011eo0pa3oBaTeNIbHBIX opranusanuii.. Anaredpa. 7 kiace / KO.H. Makapebrues,
H.I'. Munatok, K.M.HemkoB u ap./ noxa pen. C.A. Tenskosckoro. M.: Ilpocsemienue, 2018.

5.Yuebnuk s o0rieoOpa3zoBaTenbHbIX opranu3amuii.. Anreopa. 8 kimacc / FO.H. Makapeorues,
H.I". Munparok, K.M.Hemkos u ap./ mox pea. C.A. TensikoBckoro. M.: IIpocsemenne, 2018.

6.YueOHuk 151 001ieo0Opa3oBaTeIbHbIX Opranu3amuii.. Anreopa. 9 xkinacc .B 2 4. 4.2 /
A.I''Mopaxosuy, JI.A.Anekcanaposa, T.H. Mumryctuna u np./ - M.: Muemo3una, 2019.

7.YuebHuK uig 001eo0pa3oBaTeNbHbIX Oprauu3anuii.. Anredpa. 9 kimacc .B 2 4. U.1/
A.I''Mopakosuy, I1.B.Cemenos./ - M.: Muemo3suna, 2019.

Ilnanupyemsle pe3yibTaThbl OCBOCHHS Y4e€OHOIr0 peaMera
s 5-9 kiaaccos PI'OC

5 knace
Apugpmemuxa
ITo oxoHYaHMHU M3YUYEHHUS KYyPCa YYALMIUCH HAYYUTCSH:
* IOHUMAaTh OCOOCHHOCTH JECATUYHON CUCTEMBI CUMCIICHHUS;



* BBIPAXKATh YMCIIAa B 3KBUBAICHTHBIX (hopMax, BbIOMpas Hanbosee MoXOAsIIyI0 B
3aBHCUMOCTH OT KOHKPETHOI CUTYyalllH;

* UCII0JIB30BATh MOHATHS U YMEHMSI, CBSI3aHHBIE C IPOLIEHTAMMU, B XO/I€ PELICHUS
MaTeMaTUYeCKUX 3a/ay U 3a/1a4 U3 CMEKHBIX TPEIMETOB,

* BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI.
Yyammiicsi MOJyYUT BO3MOKHOCTD:
* [I03HAKOMUTBCS C MO3ULIIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS! C OCHOBAaHUSIMH, OTJIIMYHBIMU OT 10;
* yriyOUTh U pa3BUTh MPEACTABICHUS O HATypAIbHBIX YUCIIAX.
* HAYy4YUTbCS UCIIOJIB30BATh NPUEMBI, PAlIMOHATIM3UPYIOLINE BBIUMCICHUS, IPUOOPECTU HABBIK
KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOUPAS MOAXOISALINI ISl CUTYalllH CIIOCO0.
Yucnoevie u dykeennvle

I1o okOHYAHNH U3YUYEHHUS KYPCA YYAIIUCA HAYYUTCS:
* BBIIIOJIHATD ONEPALUU C YUCIOBBIMU BBIPAKEHUSAMU;
* BBIMIOJIHATH TPe0Opa3oBaHusi OYKBEHHBIX BBIpDAKEHUH (pacKpbITHE CKOOOK, IPUBE/ICHUE
MOIOOHBIX CIaraeMbiX);
Yyammiicsi MOJyYUT BO3MOKHOCTD:
* Pa3BUTH MIPEICTABICHUS O OYKBEHHBIX BBIPDAKEHUAX U UX MPeoOpa3oBaHUIX;
* OBJIQJICTh CHEIHAIBHBIMY NPUEMAMH PEIICHUs YPaBHEHU, TPUMEHATD annapaTr ypaBHEHUI
JUISl pEIIEHUS KaK TEKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.
T'eomempuueckue gpuzypol.
ITo okoHYaHMM M3y4YeHHUs Kypca YUAILIUIiCA HAYYUTCS:
* pacmo3HaBaTh Ha YepTekKaxX, pUCYHKaX, MOJIEISIX U B OKPYKAIOILIEM MHUPE IJIOCKUE U
POCTPAHCTBEHHBIE T€OMETPpUYECKHE (QUTYPHI U MX DIIEMEHTHI,
* CTPOUTH YIJIbI, OMPENEIATh UX TPAAYCHYIO MEPY;
* pacro3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapasljesenunesa,
MPaBUJIbHON MUpPaMUJIbI,
* OTIPEACTIATH 110 JTMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI TMHEHHBIE pa3Mepbl caMoil (GUTYpHI U
Hao0opoT;
* BEIYUCIIATH 00BEM IPSIMOYTOJIBHOTO MapajuIesienuIea u Kyoa.
Yyamuiicst OJIy4YUT BO3MOKHOCTh:
* HAYYUTHCS BBIUUCIATH 00BbEM MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYP, COCTABICHHBIX U3
IPSIMOYTOJIBHBIX NapalIeIeIUIE10B.
H3mepenue zeomempuueckux eenudun
* YIIIyOUTb U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax;
* HAYYUTHCS IPUMEHSITH TOHATHE Pa3BEPTKU AJIs1 BBIMOIHEHUSI TPAKTUYECKUX PACUETOB.
Inemenmol cmamucmuku, éepoamuocmu. Komounamopnwie 3adauu.
ITo okoHYaHMM M3Yy4YeHHUs] Kypca YUALUiica HAYyYUTCs:
* HCIOJIB30BaTh MPOCTENIIINE CIIOCOOBI MPEACTABICHUS U aHAIM3a CTATUCTUYECKUX JJAHHBIX;
* pemath KOMOMHATOPHBIE 337aUl Ha HAXOKIEHUE KOJUYECTBa 00BEKTOB MM KOMOMHAIIUH.
Yuyamuiics MoJy4uT BO3MOKHOCTD:
* HAyYUTbCS HEKOTOPHIM CHEMATIbHBIM MPUEMaM pelIeHUss KOMOMHATOPHBIX 3a/1a4.

6 xmacc
Apughpmemuxa

IIo oxOHYAHMHU M3YYECHHUS KypPCa YYALMUCHA HAYYUTCH:

* MCIOJIb30BaTh MOHSTHS, CBSI3aHHBIE C JCIIMMOCTBIO HATYypaJIbHBIX YHCEIT;

* BBIPAXKATh YMCIIAa B SKBUBAICHTHBIX (hopMax, BEIOMpast HanboJsiee MoIXOAAIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CHTyaluu;

* CPaBHMBATh U YIOPAJOYNBATH PALIMOHAIBHBIC YUCIIA;

* BBINOJHATH BBIYUCIICHUS C PAlMOHAIBHBIMHU YHCIAMHU, COYETasl YCTHBIE U MUCbMEHHBIE IIPUEMBI
BBIYMCIICHUM, IPUMEHATH KAJIbKYJIATOD;



* CTOJIb30BaTh MOHSITHUS U YMEHHUSI, CBSI3aHHBIE C TPOMOPIUOHATBHOCTHIO BETHMYHH,
MPOLEHTAMH, B XOJI€ PEIICHHS] MaTEeMaTHYECKUX 3a71a4 U 33/1a4 U3 CMEKHBIX MTPEIMETOB,
BBITIOJIHSITH HECJIOKHBIC MPAKTUUECKUE PACUETHI,

* QaHAIM3UPOBATh TPA(UKH 3aBUCUMOCTEH MEXK/Ty BETMYMHAMHM (PACCTOSTHUE, BPEMS,
TeMIeparypa u T. I1.).

Yyammiicsi MOJyYUT BO3MOKHOCTD:

* YIUIYOUTh U Pa3BUThH MPECTABICHUS O HATYPAIbHBIX YUCIIAX U CBOMCTBAX JIEITMMOCTH;

* HAYYUTHCS UCIIOIh30BaTh MPUEMBI, PAllMOHATM3UPYIOIINE BRIYUCICHUS, TPHOOPECTH HABBIK
KOHTPOJIMPOBATH BBIYMCIICHUS, BBIOUPAS ITOIXO SN IS CHTYAIHH CIIOCO0.

Yucnoswvie u dOykeenHuvle

Ilo oxoHYAHMHU M3YUYEHHUS KyPCa YYAIMACHA HAYYUTCH:

* BBIIIOJIHSITH OIE€PAlMK C YUCIOBBIMU BBIPOKECHUAMMU;

* BBITIOJIHATH IPE0Opa3oBaHusi OYKBEHHBIX BBIPAKEHUH (PACKPBITHE CKOOOK, IPUBEICHUE
MOJ00HBIX CIaraeMbIx);

* pemIaTh JUHECHHBIC YPABHEHHMSI, PEIIaTh TEKCTOBBIE 331aUl AIreOPAnICCKUM METOOM.
Yyammiicsi MOJyYUT BO3MOKHOCTD:

* Pa3BUTH MPEACTABJICHUS O OYKBEHHBIX BBIPAKEHUSX U UX MPEOOPA30BAHUSAX;

* OBJIaJIETh CIELUAJIbHBIMU IPUEMAMU PELLICHUS YPABHEHUN, TPUMEHSATH anmapaT ypaBHEHUN
JUTSL pEIICHUS KaK TEKCTOBBIX, TAK U MIPAKTUYECKUX 3a]1a4.

T'eomempuueckue uzypot.

Ilo oxoHYAHMHU M3YUYEHHUS KYyPCa YYAIMACHA HAYYUTCSH:

* pacrio3HaBaTh Ha YepTekKaxX, PUCYHKAX, MOJEISIX U B OKPYKAIOLIEM MUPE ILIOCKHUE U
MIPOCTPAHCTBEHHBIC TEOMETPUIECKHIE (DUTYPBI U UX DJICMCHTHI;

* pacmo3HaBaTh U U300paxaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO MapauieNenuneaa,
MPaBUJILHON MUPAMUIBI, IIMIMHIPA U KOHYCA,

* OMPENIENATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI JIMHEWHBIE pa3Mephl caMoil GUrypsl u
Hao0OopoT.

Yyamuiicst MOJIy4UT BO3MOKHOCTh:

* HAYYUTHCS BBIYUCISITH O0BEM MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYDP, COCTABIICHHBIX U3
MPSIMOYTOJIBHBIX NapaJIJICJICIUIIEI0B;

* YIUIYOUTh U Pa3BUTH MPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;

* HAYYUTHCS IPUMEHATH IOHATHE PA3BEPTKU AJI BHIITOJIHEHUS IPAKTUYECKUX PACUETOB.
Dnemenmovl cmamucmuxu,

I1o oxoHYAHMHU M3YYEHHUS KypCa YYAIMUCH HAYYUTCH:

* HCTIOJIb30BaTh MPOCTEHIITHE CIIOCOOBI MPECTABICHUS U aHATN3a CTATUCTUYECKUX JAaHHBIX;
* pematb KOMOMHATOPHBIE 337a4l Ha HAXOXKEHUE KOTUYeCTBa 00BEKTOB I KOMOMHAIIUH.
Yyammiicst MOJyYUT BO3MOKHOCTb:

* mpuoOpecTH MepBOHAYAIBHBIN OMBIT OpraHU3auu cOopa JaHHBIX MPHU MPOBEACHUN OTPOCca
00111eCTBEHHOTO MHEHHUSI, OCYIIECTBIISITh UX aHAJIN3, PEJCTABIATh PE3YJIbTAThI

orpoca B BUJIE TaOIUIIbI, IUATPAMMBI;

* HAYYUTHCS HEKOTOPBIM CIICIIMAIBHBIM MTPUEMaM PEIICHHS

KOMOHMHATOPHBIX 3a/1a

7 kaacc (Anredpa)
Anzebpauueckue svipasrcenus

OOyyaromuiicss Hay4YuTCs:

® OIIepUPOBATH MOHATUSAMH «TOXKIECTBOY», «TOXKJECTBEHHOE PeoOpa3oBaHuE», peliaTh 3a/1a4H,
coJiepskaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ PopMyIamu;

® BBINIOJIHATH TPE00pPa30BaHUs BHIPAKEHUH, COIepKAIUX CTENIEHb C HAaTypalbHBIM
[IOKa3aTeleM;



® BBINIOJIHATH TOXKJECTBECHHBIE TPe0Opa30BaHUs PAllMOHATLHBIX BRIPAKCHHI HA OCHOBE TPaBUI
JeicTBHI HaJl MHOTOYJICHAMHU,

® BLIMNOJIHATH PA3JI0OKCHUE MHOTI'OYICHOB HA MHOXKHUTECIIN.
Oﬁyqamumﬁcsl IOJYYHUT BO3MOKHOCTh HAYYUTHCS .

® BBITIOJTHSTH MHOTOIIATrOBEIE TPE0OPa30BaHuUs PATMOHAIBHBIX BBIPAKCHHN, TIPUMCHSIS
IMPOKHI HAOOP CIOCOOOB M MPHUEMOB;

MIPUMEHATH TOXKJAECTBEHHBIE MPEe0Opa3oBaHus I PEUICHUS 33/1a4 U3 Pa3IuYHbIX Pa3eiioB
Kypca (HampuMmep, Ui HaXOXKICHHsI HanOOJbIIero/HaMMEHbIIEr0 3HAYSHUSI BBIPAXKEHUS).
Ypasnenua

OO0yuaromuiicss Hay4YuTCs:

e penraTb OCHOBHBIE BUbl PALIMOHAJIBHBIX YPABHEHUN C OJHOU IIEPEMEHHOM, CUCTEMBI ABYX
YPaBHEHUU C ABYMs IIEPEMEHHBIMY;

® [IOHUMAaTh YPABHEHHUE KaK BAXKHEUITYI0 MAaTEMaTUYECKYIO0 MOJENb ISl OUCAHUS U U3YYEHHUS
Pa3HOOOPa3HBIX pealbHBIX CHTYAIMH, PEIIaTh TCKCTOBHIC 33/1a4 AJIreOpanvIeCcKHM METOJIOM;
MIOHUMATh YPAaBHEHHUE KaK BAXKHEHIIIYI0O MATEMAaTUUYECKYI0 MOJIENb JUIsl ONIUCAHUS U U3YyUEHUS
pa3HOO0OpPa3HBIX peabHBIX CUTYalLlU, peliaTh TEKCTOBBIC 33/1a4H aIre0pandyecKuM METOIOM;

® IPUMEHSTH TpaduvecKue MpeaCcTaBICHUS sl UCCIIEAOBaHUS YPaBHEHUMN, UCCIEAOBAHUS U
pELLIECHHS CUCTEM YPAaBHEHHUM C IByMs IEPEMEHHBIMU

OO0yuaromuiicsi MOJy4UT BO3MOKHOCTh HAYYUTHCH!

® OBJI3/IETh CHEIUAIBHBIMH IPUEMaMU PELICHUS YPaBHEHUN U CUCTEM YPaBHEHUM; YBEPEHHO
IPUMEHSTH almapar ypaBHEHUHN JJIs peLICHUs] pa3HOOOpa3HbIX 3aJa4 U3 MaTeMaTHKH, CMEKHBIX
IIPEAMETOB, IIPAKTHKU;

® IPUMEHATH TpapuUecKe MPEICTaBICHHS I NCCIIEIOBAaHNS YPaBHEHNH, CUCTEM YPaBHEHHIA,
coJepKalmx OykBeHHbIe KO3 (DUITUEHTBI.

Yucnoewvle hynkyuu
OO0yuaromuiicss Hay4YuTCs:

® [IOHMMATh ¥ UCIIOJIH30BATh (YHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaYeHHUS);

® CTPOUTH IrpapUKU 3JIEMEHTAPHBIX (YHKIIHI; HCcCIe10BaTh CBOWCTBA YMCIOBBIX (PYHKIIMM Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'PaHKOB;

® IOHMMATh (PYHKIHMIO KaK B)KHEHIIIYI0 MATEMaTUYECKYIO0 MOJIEIIb JJISl ONTUCAHUS IIPOLIECCOB U
SIBJICHUI OKPY’KAIOIIEro MUPa, MPUMEHATh (PYHKIIMOHAIBHBIN A3bIK 7151 OMMCAHUS U
HCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTy PU3NUECKUMH BEIMYMHAMH. Y YEHHUK MMOTYUUT
BO3MO>KHOCTB!

® Pa3sBUTH NPEACTABIICHUC O YHUCJIC U YUCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX 10 HeﬁCTBHTeHBHBIX
quCeCl; O poJIr BBIUMCIICHUH B ITPAKTHUKE;

® Pa3BUTHb U y1".]'IY6I/ITI) 3HAHUA O HeCﬂTHqHOﬁ 3aIlIncu HeﬁCTBHTeHBHBIX YUCCII (HepnonnquKHe n
HEMepUoNIECcKHe T1podn).



W3mepenns, mpuOIMKeHNs, OLICHKN
OOyyarommiicss HAy4YnTCA:

® MCIIOJIB30BATh B XOA€ PCHICHUA 3a1a4 3JICMCHTAPHBIC ITPCACTABICHM A, CBSA3aHHBIC C
HpI/I6J'II/I)KeHHI)IMI/I 3HAYCHHMSAMH BEJIMYMH. Y YCHUK Kjlacca IMOJY4YHUT BO3MOXKHOCTD:

® [IOHATB, YTO YHUCJIOBBIC JAHHBIC, KOTOPBIC UCIIOJB3YIOTCA MJIA XapaKTCPHUCTUKNU 00BEKTOB
OKPYKaromero Mupa, ABJISAIOTCA MPEUMYIICCTBECHHO HpI/I6JII/I)K€HHBIMI/I, 4TO 110 3aIIMCH
HpI/I6J'H/I)K€HHI)IX 3Ha'~leHPII>i, COACPIKAINXCA B I/IH(bOpMaI_II/IOHHBIX HCTOYHHKAX, MOKHO CYJIUTH O
MOTpPCIIHOCTH HpI/I6J'II/I)KeHI/I$I;

® 1CII0JIb30BaTh IPOCTEHIIINE CIIOCOOB! IIPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX.
OO0y4aromuiicst MOJy4YUT BO3MOKHOCTh HAYYHThCS:

® IIPUOOPECTH NMEPBOHAYAIBHBIN OIBIT OpraHU3auy cOOpa JaHHBIX MPH IMPOBEICHUH OMPOCca
OOIIECTBEHHOT'O MHEHUS, OCYIIECTRIIATh X aHAJIU3, IPEJCTABIISITh PE3YJIbTAaThl OIPOCa B BHJIC
TaOJIMIIEL,

7 knacc (Feomerpust)
OO0yuaromuiicss HayuYuTCs:

OBJIaJieHHe 0a30BbIM MMOHATHITHBIM allapaToM 10 OCHOBHBIM pa3jiesiaM COJICepKaHUS;
MPEJICTAaBICHHE 00 OCHOBHBIX M3YYaeMbIX MOHATHIX (TeoMeTprudecKas GUrypa, BeJIMIrnHa) KakK
BAKHEUILINX MAaTEMaTUYECKUX MOJIEIISX, O3BOJISIFOIIMX OMUCHIBATh U U3Yy4aTh peajbHbIE
IIPOLIECCHI U SIBJICHUS,

yMeHue paboTaTh C FEOMETPUUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
MH(}OpMalLKIO), TOYHO U TPAMOTHO BBIPA’KaTh CBOM MBICIIM B YCTHOM U MUCbMEHHOW peun ¢
IIPUMEHEHUEM MAaTeMAaTHYECKOU TEPMUHOJIOTMU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMUHBIC SI3bIKU
MaTeMaTHUKH, IPOBOJUTH KiIacCu(UKAINY, JOTHYeCKHe 000CHOBAaHMUSI, JOKa3aTeIbCTBA
MaTE€MaTUYECKUX YTBEPKICHHUI;

OBJIAAICHNEC HABbIKaMW YCTHBIX TUCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘II/ICHGHI/II\/'I;

OBJIAJICHUE TEOMETPUUECKUM A3BIKOM, YMEHUE UCIIOJIB30BATh €0 Il ONUCAHUS IPEIMETOB
OKpY’KaroIlero Mupa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUN U N300pa3uTEIbHbBIX
YMEHMH, TPHUOOpEeTeHNE HABBIKOB FEOMETPUUECKUX TTOCTPOCHUM;

YCBOEHHE CUCTEMATUYECKUX 3HAHUM O TNIOCKUX (PUrypax U UX CBOMCTBAX, yMEHHE IPUMEHSITh
CHUCTEMAaTUYECKHE 3HAHUS O HUX JUIS PEIIECHUs TE€OMETPUYECKUX U TPAKTHYECKUX 3a/1a4;

YMCHUEC UBMCPATH JJIMHBI OTPE3KOB, BEJIMYNUHBI YIJIOB,

YMCHUC ITPUMCHSATD U3YUCHHBIC ITOHATHS, PE3YJIbTAThl, MECTOJAbI U PCIICHUA 3a1a1
MPAKTUYCCKOr'0o XapakKTepa 1 3a1a4 U3 CMEKHBIX AUCIHUILINH C UCITOJIB30BAHUEM IIPpU
H606XOJII/IMOCTI/I CIIPAaBOYHBIC MaTCpUaJIbl U TCXHUYCCKHUE CPCACTBA.

OO0y4aromuiics MOJIy4YUT BO3MOKHOCTb HAYYHThCS:
HCIIOJIb30BAaTh S3bIK TEOMETPUH JUIsSl ONTMCAHMSI IPEAMETOB OKPY>KAIOILEr0 MUPA;

pacrno3HaBaTh U U300paxaTh Ha YepTEKaxX U PUCYHKAX reoMeTpuyeckue GUrypsl 1 Ux
OTHOILICHHS,



HCII0JIb30BaTh CBOMCTBA U3MEPEHUS AJIMH U YIJIOB IIPU PELLIEHUH 3a1a4 Ha HAXOKIEHHUE JUTMHbI
OTpe3Ka U IrpaJyCHOI MepHI yria;

peliaTh 3aa4u Ha BEIYUCIICHHUE TPaayCHBIX Mep yrioB oT 0 1o 180 ¢ HeoOXxoqumMbIMu
TEOPETUUECKUMH 0OOCHOBAHUSIMH, OMUPAIOIIMMUCS Ha U3yUYCHHE CBONCTBA GUTYD U UX
3JIEMEHTOB;

pelaTh 3a/1a4n Ha JOKa3aTelbCTBO, OMMMPAsICh HA M3yYCHHBIE CBOWCTBA (PUTYp U OTHOILICHHS
MEXy HUMU U IIPUMEHsISI U3y4YCHHBIC BUJIbI JI0KA3aTENbCTB;

pelaTh HECIOXKHBIE 337aUl Ha IOCTPOEHUE LIMPKYJIS U JIMHEUKH;

peuaTh IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXO0KICHUEM I€OMETPUUECKUX BEJIIMUUH
(Mcnonb3ys MpHU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHHUUYECKHE CPEICTBA).

OBJIAACTh MCTOJaMU PCIICHUA 3aaa4 Ha BbIYHMCICHUA U JOKA3aTCIIbCTBA: MECTOAOM OT
IIPOTHUBHOTO,

OBJIAJIETh TPAAULMOHHON CXEMOM pelIeHNs 3a/1a4 Ha IIOCTPOEHUS C IOMOILIBIO IUPKYJIIS U
JUHEHKU: aHaJIu3, IOCTPOCHHUE, NOKA3aTEIbCTBO U UCCIICJOBAHNUMN.

8 knace
OOyyaromuiics HAyYuThCH:

Yucaa

e  OnepupoBaTh MOHATUSIMH: MHOKECTBO HATYPAJIbHBIX YHCEJ, MHOKECTBO LEIbIX YHCEIL,
MHOKECTBO PALIMOHAIBHBIX YHCEI, UPPALHOHAIBHOE YHCIIO, KBAAPATHBIN KOPEHb,
MHOKECTBO JICCTBUTEIIbHBIX YHCEII, FEOMETPUYECKAsI MHTEPIPETALUS HATYPAIbHBIX, LENbIX,
palMOHAIBHBIX, NEUCTBUTEIBHBIX YUCEN;

® TIOHMMAaTh U OOBSCHATH CMBICI MO3UITMOHHON 3aITMCH HATYPAIbHOTO YUCHIA;

® BBINOJHATH BBIUUCICHHUS, B TOM 4YHCIE C HCIOJIH30BAaHUEM IIPUEMOB pallMOHAIBHBIX
BBIYHCIICHUI;

®  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YHCEII C 3aJJaHHONW TOYHOCTHIO;

® CpPaBHMBATH PALMOHAIBHBIE U UPPALMOHAJILHBIC YUCTIA;

® TIPUMEHSTH MpaBWIa NPUOTUKEHHBIX BBIUUCICHUW TPU PEIICHUH MPAKTUYECKUX 3a7ad U
pelIeHu  3a/1a4 APYTUxX yueOHbIX MPEIMETOB;

® BBINOJHATH CPABHEHUE PE3YJIbTATOB BBIUYMCICHHUM IIPY PELICHUN NPAKTUYECKUX 3a/1a4, B TOM
qrclie MPUOIMKEHHBIX BBIYUCIICHUH;

® COCTaBJISITh U OLIEHWBATh YHCJIOBBIC BBIPAXKEHUS NIPU PEIICHUH MPAKTUYECKHUX 33]1a4 U 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB;

® 3aNuChIBATh W OKPYIJISATH YHCIIOBBIE 3HAYEHHS PEAIbHBIX BEJIMYUH C HCIOJIb30BAHHEM
pa3HBIX CUCTEM M3MEPEHHUS.
ToxkpecTBeHHbIE IPe00pa30BaHUS

e OmnepupoBaTh TMOHIATHSAMHU CTEMEHU C HATYpPAIbHBIM IOKa3aTeJeM, CTENEHU C IEeIbIM
OTPHULATETbHBIM IMOKA3aTeNIEeM;

® BBINOJHATH MPEOOPa30BaHUS IENBIX BBIPAXKCHHU: JEUCTBUSA C OJHOWIECHAMH (CIOXKEHUE,
BBIYMTAHUE, YMHOXKEHHUE), IEUCTBUS C MHOTOWIEHAMH (CI0KE€HUE, BHIYUTAaHUE, YMHOKEHUE);

® BBINOJHATH PA3J10KEHNE MHOTOUJICHOB Ha MHOXKHTENIM OJHUM M3 CIIOCOOOB: BHIHECEHUE 3a
CKOOKY, TPyNIHUPOBKA, UCTIOJIb30BaHUE (hOPMYI COKPAIIEHHOTO YMHOXKEHHSI;

®  BBIJIEIATH KBAJAPAT CYMMBI U Pa3HOCTH OJHOYICHOB;

® pacKJIAIbIBaTh HA MHOKHUTENIMU KBAJAPATHBIM TPEXUIEH;



BBITOJIHATH MPE0OPa30BaHMsI BEIPAXKEHUH, COJIEPKAIIUX CTENCHHU C LIETBIMU
OTPULIATETBHBIMH ITOKA3aTENISIMH, IEPEXOTUTH OT 3aITUCH B BUJIE CTETICHU C IIEJIBIM
OTpULATCI/IbHBIM ITOKA3aTCJIEM K 3aIllMCHU B BUAC I[pO6I/I;

BBINIOJIHATH MPE0Opa30BaHUs APOOHO-PAMOHAIIBHBIX BBIPAXKEHUI: COKpaleHue qpooeii,
NpUBEICHHUE aNredpandeckux Apodeil K 00IeMy 3HaMEHATEI0, CII0KEHHE, YMHOKEHHE,
neneHue anredpanyeckux ApoOeii, Bo3BeAeHNE anreOpandeckoi Jpodu B HATypalIbHYIO U
IeTTYI0 OTPUIATENBHYIO CTEIICHB;

BBITOJIHATH MPEOOPa30BaHMS BEIPAKEHUH, COJIEPKAIINX KBAIPATHBIE KOPHHU;

BBIACIIATh KBaApaAT CyMMBI WM PA3HOCTU ABYYJICHA B BBIPAKCHHUAX, COACPIKAIINX
KBaJ[paTHbIC KOPHH;

BBITIOJHATH MPE0OPa30BaHUs BBIPAKEHUH, COAEPIKAIIIX MOIYJIb.

YpaBHeHus1 1 HEPABEHCTBA

OnepupoBaTh NOHATUAMU: YpaBHEHHUE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PELLICHUE
HEpaBEHCTBA, PaBHOCUJILHBIC YpaBHEHUs, 001aCTh ONpeIe/IeHUs] ypaBHEHUS (HEpaBEHCTBA,
CHCTEMBbl ypaBHEHUH WM HEPABEHCTB);

pelars JIMHEWHbIE YPABHEHUS U YPABHEHHUSI, CBOJIUMBIE K JIMHEHHBIM C IIOMOIIBIO
TOKJECTBEHHBIX [TPe0Opa30oBaHui;

pemaTh KBaJipaTHbIE YPAaBHEHHS U YPaBHEHHUs, CBOJMMBIE K KBaJAPATHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX peoOpa3oBaHMii;

pewarb JpoOHO-TMHENHHbIE YPABHEHUS;

pelaTh ypaBHEHHs CIOCOOOM Pa3JioKEeHUs] Ha MHOXKUTENIN U 3aMEHbI [IEPEMEHHOM;
UCII0JIb30BaTh METOJI UHTEPBAJIOB ISl PELIEHUS LEJIbIX U JPOOHO-pallMOHATIBHBIX
HEPaBEHCTB;

pelaTh JIMHEMHbIE YPABHEHUS U HEPABEHCTBA C ITapaMeTpamu;

pelaTh HECIOKHBIE KBAaIpaTHBIE YPABHEHUS C ITapaMeTPOM;

pelIaTh HECIIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHU € TapaMeTpaMHy;

pelaTh HECJIOKHBIE YPABHEHUS B LIEIIbIX YUCIIAX.

COCTaBJIATh U pEIIAaTh JUHEWHBIE U KBAJAPAaTHbIC YPABHEHUS, yPaBHEHUS, K HUM CBOJSIINECS,
CHCTEMBI JIMHEHHBIX YPAaBHEHUH, HEPABEHCTB IPU PELICHUH 3a/1a4 JPYTUX y4eOHbIX
IIPEAMETOB;

DOyHKIUH

e OnepupoBaTh NOHATUAMU: (DYHKIIMOHAJIbHAS 3aBUCUMOCTb, (PyHKIUSA, Tpaduk QyHKINH,
crocoObI 3a7aHusl QYHKIIMH, ApTYMEHT U 3HAaYeHHE PYHKIINU, 00JIaCTh OMPEIEICHUS U
MHOX€ECTBO 3HaUCHUH (PYHKIMU, HYJIU QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb (PYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKLINU;

® CTPOMTH IpadUKH JUHEHHOM, KBaJpaTHUHON (QYHKINH, 0OpaTHOM MPONOPLMOHATILHOCTH;

COCTaBJIATh YPaBHEHUS NPSAMOMH 10 3aJaHHBIM YCIOBHAM: MPOXOASILEN Yepe3 ABE TOUKH C

3aIaHHBIMH KOOpPAWHATAMHU, POXOALIEN Yepe3 TaHHYIO TOUKY U ITapauIeIbHON JaHHOU

MIPSIMOMH;

e uccienoBaTh QYHKIUIO IO €€ TpaduKy;

TexcToBblE 3a1a4Un

e Pemare npocThie U CIOXKHBIE 33/1a4H Pa3HBIX TUIIOB, a TAK)XKE 33J]a4 MOBBIIICHHOMN
TPYAHOCTH;

® UCHOJb30BATH Pa3HbIe KPaTKHE 3aMMCH KaK MOJAETH TEKCTOB CIOXKHBIX 33124 JUIs
MOCTPOCHMS TOUCKOBOW CXEMBI U peIlIeHUs 3a/1a4;

® pa3IMYaTh MOJENh TEKCTA M MOJIENb PEIICHHS 33]a9i, KOHCTPYUPOBATh K OJHOMH
MOJIETIH PEIICHNS HECTIOKHOM 3aa4n pa3HbIe MOJIENN TEKCTa 3a/1auH;

e 3HAaTh M IPUMEHATH 00a criocoba rnoucka pemeHus 3aaad (0T TpeOoBaHUs K YCIOBUIO
U OT YCJIOBHSI K TpeOOBAHHUIO);

® MOJICIMPOBAThH PACCYXKICHHS ITPH MOUCKE PEIICHHUS 331a4 C TOMOIIBIO Tpad-CXEMBI;

®  BBIICNATH ATAIBI PEIICHUS 33]]a9l U COJIEPKAHUE KaXKIOTO ITAra;



® yMETh BBIOMpPATh ONTUMATBHBIA METOJI PEIICHUS 3a/1a4i ¥ OCO3HABATh BHIOOP
METO/1a, paCCMaTPUBATh PA3IMYHBIC METOIbI, HAXOIUTh PA3HBIC PEIICHUS 3aa4H,
€CJIM BO3MOXKHO;
® aHAIM3WPOBATh 3aTPYTHEHUS MPU PEIICHUH 3a/1a4;
®  BBINOJHATH Pa3IMYHBIC MPEOOPa30BaAHUS PEITIOKEHHOM 3a/1a4l, KOHCTPYUPOBATh
HOBBIC 337]a4M U3 JAHHOW, B TOM YHCIIe 0OpaTHEIE;
® UHTEPHPETUPOBATH BHIYMCIUTEIBHBIE PE3YIbTAThI B 33]1a4€, UCCIEI0BATh
MOJIYYEeHHOE PEIICHUE 3a1a4H;.
OO0yyaomuiicss MOJY4YUT BO3MOKHOCTb HAYYUTHCS:
DJieMeHTHI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH
e  (CB0O0OOJHO ONEPHUPOBATH MOHATHUIMH: MHOXKECTBO, XapaKTEPUCTUKH MHOKECTBA,
3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, ITOJMHOKECTRBO,
MIPUHA]JICKHOCTbD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 33 JaHE MHOXKECTBA,
®  3a7aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;
®  TIPOBEPATH BBHINOTHEHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,
®  CTPOUTH PacCy>KJEHHUsSI Ha OCHOBE MCIOJb30BaHUs TPaBUJI JIOTHKY;
®  HCIIOJIB30BATh MHOXKECTBA, ONEPAIK ¢ MHOKECTBAMU, X rpaduueckoe
MIPEICTABJICHHE JIJISl OTTMCAHUS PEAIbHBIX MPOIECCOB U SIBICHUMN, TP PELICHUH 3a]1a4 APYTUX
y4eOHBIX PEIMETOB.
Yucaa
e  (CB000AHO ONEPUPOBATH MOHATUSAMU: HATYPAIbHOE YUCIIO, MHOXKECTBO HATYPaJIbHBIX
YHCEI, 11EJI0€ YUCII0, MHOXKECTBO IEJIBIX YHCcesl, OOBIKHOBEHHAs IPOOb, JeCATHYHAS APOOb,
CMEIIaHHOE YKCII0, PAIMOHATIBHOE YUCII0, MHOKECTBO PAllMOHAIBHBIX YUCEII, HPPALIMOHATIEHOE
YKCJIO, KOPEHBb CTENICHU N, JCHCTBUTEIBLHOE YHUCII0, MHOXKECTBO JICHCTBUTEIHHBIX YHCEIL,
reoMeTpUYecKasi HHTEPIPETallis HATYPAbHbBIX, IIETbIX, PAIIHOHAJIBHBIX, 1EHCTBUTEIIBHBIX
qucel;
® TIOHMMAaTh U OOBSCHATH PA3HUILY MEXKITY MO3UIIMOHHON U HEMO3UIIMOHHOM
CHCTEMaMU 3aIMCH YHCEIT,
®  [EPEeBOJUTH YKCIIA U3 OJHOU CUCTEMBI 3aMUCH (CUCTEMBI CUHCIICHUS) B IPYTYIO;
e  JIOKa3bIBaTh M UCIIOJIb30BATh MPHU3HAKU AenuMocTd Ha 2,4, 8, 5,3, 6,9, 10, 11
CYMMBI U TIPOU3BEICHHS YNCETT TIPH BBHIMOITHEHUN BHIYUCICHUN U PEIICHUH 33724,
®  BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX H UPPALMOHAIBHBIX YHCET C 3a/IaHHOMN
TOYHOCTBIO;
®  CpaBHUBATH JEHCTBUTEIBHBIC YHCIIA Pa3HBIMH CIIOCO0AMU;
®  YIOPSAOYMBATH YKCIIA, 3AITMCAHHBIE B BU/I€ OOBIKHOBEHHOM U JIECATUYHOM JIpo0u,
YuUCIIa, 3alTMCaHHbIE C UCTIOIB30BAHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETICHH
Ooublie 2;
®  BBITNOJHATH BBIYUCIICHUS U TIPEOOPA30BAHUS BRIPAXKCHUH, COJEPIKAIINX
JIEHCTBUTEIIbHBIE YHCIIA, B TOM YHCIIE KOPHU HATYpPaIbHBIX CTEIIECHEH.
®  BBINOJHATH U OOBICHATH PE3YNIbTAThl CPABHEHHS PE3YIbTaTOB BEIYUCICHUN TTPH
pEeIIeHUH IPAKTHUECKUX 3a/1a4, B TOM YKCIe MPUOTUKEHHBIX BBIYMCICHUH, UCIIONB3Ys pa3HbIe
CIoCcOObI CpaBHEHUI;
®  3amnKCHIBaTh, CPABHUBATH, OKPYTJISAThH YHUCIOBHIE IAaHHBIE PEATbHBIX BETTUYHH C
MCIIOJIb30BAHUEM PA3HBIX CHCTEM HU3MEpPEHNS,
®  COCTaBJIATH M OIIEHUBATH Pa3HBIMH CIIOCOOAMH YHCIIOBBIE BRIPAKEHUS MTPU PEIICHUN
MPAKTUYECKHX 33724 U 3a7a4 U3 JPYTUX y4eOHBIX MPEeIMETOB.
To:knecTBeHHBbIE IPeodpa3oBaHUs
e (CB000OMHO ONEPUPOBATH MOHATUSIMHU CTETICHH C IIEJIBIM ITOKA3aTeINeM;
®  BBINOJHATH JOKA3aTEIbCTBO CBOMCTB CTEIEHU C I[EJBIMU TTOKAa3aTeIIMU;



OTIEpPUPOBATH MOHATHIMU «OJHOWICHY», KMHOTOUICH», K(MHOTOUYJICH C OHOM MEPEMEHHOI»,
«MHOTOUJIEH C HECKOJIbKUMU MEPEMEHHBIMIY, KO3(DPUIINEHTH MHOTOYJIEHA, «CTaHJapTHAsI
3auch MHOTOWIEHA», CTETIEHb OJIHOWIEHA U MHOTOYJICHA;

e  CcBOOOJHO BJIAJETh IPHEMaMH NIPe0Opa30BaHUs LEbIX U JPOOHO-pallMOHATIBHBIX
BBIPAKCHMI;

®  BBINOJIHATH Pa3I0KEHNE MHOTOUICHOB HA MHOXHTEIHN Pa3HbIMU CII0COOaMHu, ¢
UCIOJIb30BAHUEM KOMOMHAIMH Pa3InYHbIX IIPUEMOB;

®  UCNOJB30BaTh TeopeMy Buera u Teopemy, oOpatHyto Teopeme Buera, s moucka
KOpHEW KBaJpaTHOT'O TPEXWIEHA U JUIs pELIeHMs 3a/1a4, B TOM YHUCIIE 3a/1a4 C [TapaMeTpaMu Ha
OCHOBE KBaJIpATHOI'O TPEXUJICHA;

®  BBIIOJHATH JEJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTbh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEH CTENEHU N,

®  BBINOJIHATH NPEOOPA30BAHMS BHIPAXKEHUH, COIEPKAIIMX KBaIpaTHbIE KOPHU, KOPHU
CTETeHH N,

e  CcBOOOJHO ONEPUPOBATH MOHATHIMHU «TOXKAECTBO», «TOXKIECTBO HA MHOKECTBEY,
«TOKIECTBEHHOE IPe0oOpa3oBaHUEY;

®  BBINOJIHATH Pa3IMyHbIE MPEOOPA30BaHMsI BEIPAXKEHUH, COAEPIKAILUXMOIYIIH.

®  BBINOJIHATH NPEOOPa30BaHMs U IEHCTBUSI ¢ OYKBEHHBIMHU BBIPAKCHUSIMU, UUCIIOBBIC
KO3(PULIMEHTHI KOTOPBIX 3aIMCAHbl B CTAHAAPTHOM BHJIE;

e  BBINOJHATH IPE0OPA30BAHUS PALMOHAIBHBIX BBIPAKEHUM ITPHU PEIIEHUN 3a]1a4
JpYruX y4eOHBIX TPEJMETOB;
YpaBHeHUs] M HEPABEHCTBA

e (CB00OAHO ONEpPUPOBATH NOHATUSMU: YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHHUS U HEPABEHCTBA, ypaBHEHUE, SBJIAIOIIEECS CIEICTBUEM JIPYroro ypaBHEHMUS,
yYpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, paBHOCUJIbHBIE TPe0Opa30BaHus ypaBHEHUM;

e  pemiarth pa3Hble BUJbl YPABHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM YHUCIIE
HEKOTOpbIC ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPAllMOHAIBHEIC,

e 3HaTh TeopeMy Buera ans ypaBHEHUH CTENIEHU BbIIIE BTOPOIA;

®  TIOHMMAaTh CMBICI TEOPEM O PABHOCHIIBHBIX M HEPAaBHOCHIIBHBIX MPE0OPa30BaHMIX
YpaBHEHHI U YMETh UX TOKAa3bIBATh;

®  BJAJETh Pa3HBIMU METOJIAaMH pEllIeHHs YpaBHEHH, HEPaBEHCTB U UX CHUCTEM, YMETh
BBIOMPATh METO]I PEIICHUsI 1 0O0OCHOBBIBATH CBOH BBIOOD;

e  pemiarh alredpandeckue ypaBHEHHs U HEPaBEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anredpandeckuM 1 rpauueckuM MeTo1aMu;

®  BJAJETh pa3HBIMU METOJIaMH JIOKa3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B IIEJIbIX YUCIIAX;

e u300paXkaThb MHOKECTBA Ha MJIOCKOCTH, 33/1aBaeMble YPABHEHUSIMH, HEPABEHCTBAMU
U UX CUCTEMaMH.
DOyHKIUH

e (CB000aHO ONEPUPOBATH MOHATUAMH: 3aBUCUMOCTb, (PYHKLIMOHATIbHASL 3aBUCUMOCTb,
3aBUCHMas U HEe3aBHCHUMas NIEpEMEHHbIE, (PYHKIINS, CIOCOObI 3aaHus PYHKIMH, apTyMEHT U
3HaYeHue PyHKLUHU, 00JacTh ONpeIeIeHUs] 1 MHOXKECTBO 3HauUeHUs (PYHKIMH, HYIH (QYHKIIUH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIMU, HAaNOOJIbIlIee U HaUMEHbLIee
3HAYEeHHUs, YeTHOCTH/HEYETHOCTh (DYHKIIUHU, IEPHOANYHOCTh PYHKUUH, rpaduK GyHKIINH,
BEpTHUKAJIbHAsI, TOPU30HTAIbHAS, HAKJIIOHHAS] ACUMITTOTHI; Tpad UK 3aBUCUMOCTH, HE SBIISIOLIEICS
dyHKumed,

e  CcTpouTh rpaduku QyHKIMI: TMHEHHON, KBAAPATUIHOH, TPOOHO-TMHEHHOM,
CTENEHHOM MPH PA3HBIX 3HAYCHUAX MOKA3ATENSA CTENEHH, y = x| ;

®  KCMOJIb30BaTh NPe0OpaszoBanus rpaduka GyHKIUM y — f (x) AV HOCTPOECHUs

rpapukoB QyHKIUH y — af (kx+b)+cC;



e  aHaIM3UPOBAThH CBOMCTBA PYHKIMIA U BUJ rpaduKa B 3aBUCUMOCTH OT ITapaMeTPOB;
TekcToBbIC 327241

e Pemath mpocThie U CIOKHBIC 33/1a4H, & TAKXKE 3314 TIOBBIIICHHON TPYIHOCTH U
BBIJICTISITh X MATEMATHYECKYIO OCHOBY;

®  pacrno3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1aY;

®  HCIIOJIb30BATh Pa3HbIC KPATKUE 3allMCH KaK MOJIETN TEKCTOB CIOXKHBIX 33/1a4 U 3a/1a4
MOBBILIICHHON CIIOKHOCTH JIJIs1 IOCTPOEHUS TIOMCKOBOI CXEMBI U PeLIeHUs 3a/1a4, BBIOUPATh
ONTUMAJIFHYIO JUISl pACCMAaTPUBAEMO B 3a/1au€ CUTYaIlMH MOJIENIh TEKCTa 331a4H;

®  pa3nauyaTh MOJIENb TEKCTa U MOJIENb PEIICHHUS 33a/1a4H, KOHCTPYHUPOBATh K OJTHOM
MO/JIEJIH PEIICHUs CIOXKHBIX 3aj]a4 pa3Hble MOJIEH TEKCTa 3a/1auH;

e  3HATh U IPUMEHSTH TPH CIIOCO0A MOUCKA pelieHus 3a71a4 (0T TpeOOBaHMSI K YCIIOBUIO
U OT yCIIOBHS K TPEOOBAHHUIO, KOMOMHUPOBAHHBIN );

®  MOJENUPOBATH PACCYXKIEHUS IIPU MTOUCKE PEIICHUS 3a/1a4 C TOMOIIbIO Tpad-CXEMBbI;

®  BBIJCIATH ATAIbBI PEHICHUS 33141 M COACPKAHUE KAKOTO dTara;

®  yMETh BHIOMPATH ONTUMAJILHBIA METOJI PEIICHUS 3a/1a4U ¥ OCO3HABATh BHIOOP
METO/Ia, pACCMATPUBATh PA3IMYHBIC METO/IbI, HAXOUTH Pa3HbIC PEIICHUS 3a/1a4H, eCIIH
BO3MOXKHO;

®  aHAIW3WPOBATH 3aTPYAHCHHUS IPU PEIICHUH 33134,

®  BBINOJIHATH PATUYHBIC IPEOOPA30OBAHUS IPEIIIOKEHHON 33]]a4H, KOHCTPYHPOBATh
HOBBIC 33]1a41 U3 JAHHOU, B TOM YHCJIE OOpaTHBIC;,

®  HHTEPHPETUPOBATH BHIUUCIUTEIbHBIC PE3YIbTATHI B 3a]]a4e, NCCIEA0BATh
MOJTy4YEHHOE pEellIeHUE 3aa4u;

®  U3MCHATH YCIIOBHUE 33724 (KOJIMYCCTBCHHBIE MIIM KAYCCTBCHHBIC JIAHHBIC),
HCCJIEIOBATh U3MEHEHHOE MPeo0pa3oBaHHOE;

®  aHAJIM3WPOBATH BCEBO3MOXKHBIC CHTYAIIMH B3AaUMHOTO PACIIOJIOKEHUS IBYX OOBEKTOB
¥ U3MEHEHUE MX XapaKTEPUCTHK P COBMECTHOM JIBI)KEHUU (CKOPOCTh, BPEMSI, PACCTOSHUE)
IIPU PEIICHUH 3a]a4 Ha JIBIKEHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IMPOTHBOIIOIOKHBIX
HAIPABIICHUSAX, KOHCTPYUPOBATh HOBBIC CUTYAIIUU HA OCHOBE M3MCHECHHUS YCIOBUH 33729 TIPH
JBUKEHHH T10 PEKeE;

®  HCCJIENIOBaTh BCCBO3MOXKHBIC CHTYAIIMH TP PEIICHUH 33]1a4 Ha JBWKCHHE TI0 PEKe,
paccMmaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e  pemaTth pPa3HOOOpA3HBIE 33/1aYH «HA YaCTHY;

e pemarth U 0OOCHOBBIBATh CBOE peIECHHE 3a/1a4 (BBIACIATH MATEMATHUECKYIO OCHOBY)
Ha HaXO0XKJIEHUE YaCTH YMCIIa U YHCIIa TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA JpO0H;

®  OOBSCHATH UIACHTHYHOCTD 33]1a4 Pa3HbIX TUIIOB, CBS3BIBAIOIINX TPU BEIIMUNHBI (HA
paboTy, Ha TIOKYITKH, HA JIBFKEHUE), BEIICIISATH 3TH BEJTUYUHBI M OTHOIIICHHS MY HUMH,
MPUMEHSITh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

®  BIAJCTh OCHOBHBIMU METOJAMH PEIICHHUS 33]1a4 Ha CMECH, CILJIaBbI, KOHIICHTPAIUH,
MCIOJIb30BATh UX B HOBBIX CHTYAIIHMX [0 OTHOIIEHHUIO K U3YUYEHHBIM B Ipoliecce 00yueHus;

e  pemaTh 3a7a4d Ha MPOIICHTHI, B TOM UHKCIIE, CIOKHBIE TIPOIEHTHI C 000CHOBAaHHUEM,
UCIIOJIb3YsI pa3HBIE CIIOCOOBI;

®  pemath JOTHYECKHE 33/]a4M Pa3HbIMH CIIOCO0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMu U
C TpeMs OJIOKaMU JTaHHBIX C TOMOIIIBIO TaOJIHII,

e  KOHCTPYHPOBATh HOBBIC IS JAHHOM 334 33JJaYHbIC CUTYAIHH C YIETOM
peaTbHBIX XapaKTePUCTHK, B YaCTHOCTH, IPH PEIICHUH 33]1a4 Ha KOHIICHTPAIHH, YIUTHIBAThH
TUIOTHOCTB BEIIECTBA; PEIIaTh U KOHCTPYUPOBATh 33/1a4d HA OCHOBE PACCMOTPEHHSI PEaIbHBIX
CUTYaIlUi, B KOTOPBIX HE TPeOyeTCsl TOUHBIA BEIYUCIUTEILHBIA PE3yIbTaT;

e  pemiaTth 33Ja4M Ha JABIKEHHUE TI0 PEKe, pacCMaTpUBasi pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYUPOBATH 33JJaUHbIC CUTYAIlNH, IPUOIUKEHHBIE K peaTbHON
JNEHCTBUTENILHOCTH.



OOyyaromuiicss HayYuThCS:
I'eomerpnueckue Gpurypsl

e  OmnepupoBaTh NOHATUSIMU T€OMETPUUECKUX PUTYD;

®  U3BJICKATh, MHTEPIPETHUPOBATH U MPEOOPA30BBIBATH HHPOPMAITUIO O
reoMeTpHUECKUX (GUTYpaX, MPEJCTABICHHYIO HA YePTEkKaxX;

®  [IPHUMEHSTh T€OMETpUUYECKHUE (PAKTHI IJIs PEIICHHMS 3aa4, B TOM YHCIIC,
MIPEANOJIAraroIIUX HECKOJIBKO IIaroB PEIICHNUS;

e  (opmynHupoBaTH B MPOCTEHUIITUX CIydasiX CBOMCTBA U MPU3HAKU (DUTYD;

®  JI0Ka3bIBaTh F€OMETPUUYECKUE YTBEPKICHHUS;

®  BJAJETh CTAHJIAPTHOM KiaccuUKaIuel TUIOCKUX GUryp (TpeyroJbHUKOB 1
YETHIPEXyTOJIbHUKOB).
OTHomeHunA

e  OmnepupoBaTh MOHATUSAMH: PAaBEHCTBO (PUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, IAPAILIEIbHOCTh NPSAMBIX, IEPIEHIUKYISIPHOCTD IPSIMBIX, YTIIbl MEXIY
HOpPSMBIMU, IEPIEHIUKYJIISAP, HAKIOHHASA, IPOEKIUs, Tofo0ue puryp, noJo0HbIe GUrypHl,
0J00HBIE TPEYTOIbHUKH;

e npumeHATh TeopeMy Pasneca U TeopeMy 0 NPONOPLUUOHATIBHBIX OTPE3KaX MPU
pEILLIEHNN 3a]a4;

®  XapaKTEepU30BaTh B3AMMHOE PACIOJIOKEHUE IPSIMOU U OKPYKHOCTH, ABYX
OKPYKHOCTEH.

HN3mepenns 1 BbIYUCICHUS

o OHGpHpOBaTI) npeaAcCTaBJICHUAMUA O AJIMHC, IJIOIAAU, 00BbEME KaK BEJIMYMHAMH.
[Tpumensts Teopemy [Iudaropa, hopmysl momanu, oGbeMa MpH perIeHNH MHOTOIIIArOBBIX
3ajiay, B KOTOPBIX HE BCE JJaHHbIE [IPEJCTABIICHBI SIBHO, a TPEOYIOT BBIYUCICHUHN, OLIEpUPOBATh
0oJiee MMPOKUM KOJIMYECTBOM (HDOPMYJT JUTMHBI, TUIOMIAAN, 00hEMa, BEIUUCIAT XapaKTePUCTUKU
KoMOuHaIMi ¢puryp (OKpy>kKHOCTE U MHOTOYT'OJIbHUKOB) BBIYUCIISTH PACCTOSHUS MEXKIY
burypamu, npuMeHATh TPUTOHOMETPHUYECKHE (POPMYJIBI JIsl BBIYMCICHUN B 00JIee CIIOMKHBIX
ClIy4asix, IPOBOJUTH BBIYHUCIECHUS HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTaBICHHOCTH;

° MMPOBOAUTDH MMPOCTHIC BBIYUCIICHUA HA 00BEMHBIX TCl1ax,

e  (GopMyIMpPOBATH 3a7a4M HA BHIYUCIICHHUE JIJTUH, TUIOIIAAeH 1 00BEMOB U peliaTh UX.
I'eomeTpruyeckue nocTpoeHus

e U3oOpaxkaTs reomMeTpudecKkue GUTyphI IO TEKCTOBOMY U CHMBOJIBHOMY OMUCAHUIO;
e  CBOOOJHO OMEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITydasx,
®  BBINOJHATH IOCTPOCHHUS TPEYTOJIbHUKOB, TPUMEHSATH OTACIIbHBIE METO/IbI
MOCTPOEHUN HUPKYJIEM U IMHEUKOU U MPOBOJAUTH MPOCTEUIINE UCCIEIOBAHUS YUCIIA PEIICHU;
®  U300paXkaTh TUIIOBBIE TUIOCKHE PUTYPHI U 0OBEMHBIE TEJIa C IIOMOIIBIO MPOCTEUIIINX
KOMITHIOTEPHBIX HHCTPYMEHTOB.
IIpeoOpazoBanus

e  OnepupoBaTh NOHATHEM JABM)KEHUS U IPeoOpazoBaHus 10,1001, BIaIeTh IpUeMaMu
MOCTPOEHHUS (PUTYp C UCIIOJIB30BAHUEM JIBUKEHHI U TpeoOpazoBaHuil o100usl, TPUMEHSATh
IIOJIyYEHHBIE 3HAHUS U OIBIT [IOCTPOEHUH B CMEKHBIX IIPEIMETaX U B PEATBHBIX CUTYaIUIX
OKPY’KaIOIIEero MUpa;

e cTpouTh GUTypy, NOJOOHYIO JaHHOM, OJIH30BATHCS CBOMCTBAMU MOAO0OMS ISt
000CHOBaHUS CBOMCTB QUTYP;

® [PUMEHSTHh CBOWCTBA ABMXKEHUHN JJIs1 IPOBEIEHUS MPOCTEUIINX 000CHOBAHUMN
CBOICTB Quryp.



OOyyaromuiicss MOJYYHT BO3MOKHOCTH HAYUYHThCSH:
I'eomerpnueckue Gpurypsl

e (CB000aHO ONEPUPOBATH TEOMETPHUUECKUMHU MOHITUSMU TPH PEIICHUH 331249 U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUA;

®  CaMOCTOSTENIbHO (POPMYIUPOBATH ONPEIEICHUS T€OMETPUUECKUX (DUTYD, BBIABUTAThH
TUIIOTE3bl O HOBBIX CBOWCTBAaX M MPU3HAKaX FeOMETPUUECKUX (PUTYp 1 0OOCHOBBIBATH WIIN
OTIpOBEpraTh UX, 0000IIaTh WIN KOHKPETHU3UPOBATh PE3YJIbTAaThl HA HOBBIE KJIACCHI (GUTYP,
IPOBOJUTH B HECIIOKHBIX CIY4asX KIacCUPHUKALMIO GUIYp [TO pa3IMYHBIM OCHOBAHUSM;

®  HCCIIeOBaTh YEPTEKH, BKIIOYAs] KOMOMHALMY (PUTYD, U3BIIEKATh,
MHTEPIPETHPOBATH U MPE0OPa30BBIBATh MH(OPMAIIHIO, TPEICTABICHHYIO Ha YepTekKax;

e  pewaTh 3a7a4yd F€OMETPUYECKOI0 COAEPIKAHUs, B TOM YHUCIIE B CUTyallUsAX, KOIria
QITOPUTM PELICHUs HE CIEeLyeT SIBHO U3 YCJIOBUS, BBIIOIHATH HEOOXOIUMBIE JUISl peLLICHHSI
3aJ1a4u JIOTIOJHUTENIbHBIE TOCTPOCHHUS, UCCIIEI0OBATh BO3MOXXHOCTh IPUMEHEHHS TEOPEM U
bopMmyn i pelieHns 3aaay;

e  ($opMyIHpOBATH U IOKA3bIBATh TE€OMETPUUIECKHE YTBEPKIACHHUS.

OTHoweHus

e Braaerh NOHATHEM OTHOLICHUS KaK METalpeIMETHbBIM;

e  CcBOOOJHO OMEPUPOBATH MOHITHSIMH: PABEHCTBO (PUTYp, paBHbIE GUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, NApAJIEIbHOCTD MPAMBIX, IEPIIEHIUKYIIPHOCTD MPAMBIX, YIJIBI MEXKIY
NPSMBIMH, TIEPIICHIUKYIISP, HAKIOHHAS, TIPOCKIHs, TTogo0ue Guryp, mogodHsie Gurypsl,
M0100HbBIE TPEYTONBLHUKH;

®  HCNOJB30BaTh CBOMCTBA MOIOOMS M PaBEHCTBA (PUTYp MPH PEIICHUH 3a/1a4.
HN3mepeHus U BbIYMCICHUS

e (CB00OAHO ONEPUPOBATH MOHATUSAMU JJIMHA, IUIOMIAAb, 00bEeM, BEIMYMHA YIJIa KaKk
BEJIMYMHAMU, HCIIOJIb30BATh PABHOBEIIMKOCTh U PABHOCOCTABJICHHOCTD IIPU PEIICHUY 3a/1a4 Ha
BBIYUCIICHHE, CAMOCTOSITENILHO MOyYaTh U MCIIOJIb30BaTh (DOPMYJIBI AJIsl BBIYMCICHUN TIIOMIAICH
1 00beMOB (puryp, cBOOOIHO ONIEPUPOBATH IUPOKUM HAOOPOM (HOPMYIT Ha BBEIUKCIICHHUE MTPU
PEIICHUH CIIOXHBIX 33/1a4, B TOM YHCJIC U 33]1a4 Ha BEIYHUCIICHHE B KOMOMHAIUSAX OKPYKHOCTH U
TPEYTroJIbHUKA, OKPY>KHOCTH U YETHIPEXYrOJbHUKA, a TAK)KE C MPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOSITENIEHO (hOPMYITHPOBATH THIIOTE3BI M TPOBEPATH MX JOCTOBEPHOCTb.
I'eomeTpruyeckue NocTpoeHus

e  OnepupoBaTh NOHATHEM HAOOPA ANEMEHTOB, ONPEIEISIOIINX T€OMETPUUYECKYIO
durypy,

e  BJIAJETh HAOOPOM METOJIOB MOCTPOEHHUH IUPKYJIEM U TMHEUKOMH;

o MMPOBOAWTL aHAJIN3 U PCATIM30BbIBATH 3TAllbl PCHICHUSA 3a/la4 HAa ITIOCTPOCHHUC.
IIpeoOpa3oBanus

e  OmnepupoBarh IBIKEHHUSIMH U TIPEOOPA30BAHUAMH KaK METaNpeIMETHBIMHU
MMOHSATHIMHY;

®  ONEepUpOBATH MOHATHEM JIBMIKEHUS U MPeoOpa3oBaHUsl MOA0OHS 111 000CHOBAHUM,
CBOOOIHO BJIaJIeTh IpUEMaMu TIOCTPOEHUs (GUTYP C TOMOIIBIO ABMKSHHM U TpeoOpazoBaHus
moa00us, a TaK)Ke KOMOWHAIIUSIMU JIBFDKCHHH, IBIDKCHUM U TPe0Opa30OBaHMiA;

®  ICIIOJIb30BAaTh CBOMCTBA JIBIKEHUH M MPEOOPa30BAHMIA TSI TPOBEICHUS
000CHOBaHUS U JIOKA3aTEIILCTBA YTBEPKICHUN B TEOMETPUHU U APYTHX YICOHBIX MPEeIMETax;

®  [0JIB30BAThCS CBOMCTBAMU JBIKCHUN U MpeoOpa30oBaHUi MPU PEIICHUH 3a/1a4.



9 kaace

Anaredpa

PAILIMOHAJIBHBIE 9YUCJIA

BrinyckHUK HayduTes:

1) moHuMaTh 0COOEHHOCTH JECITUYHON CUCTEMBI CUMCIICHHS,

2) BnaieTh NOHATUSIMU, CBA3aHHBIMU C JIEJIMMOCTBIO HaTypaJIbHbIX YUCEIT;

3) BeIpaXkaTh YKcia B SKBUBAJICHTHBIX (popMax, BbIOMpast Hanboiee MoIXOISIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTyal1u;

4) cpaBHUBATb U YIOPAA0YMBATH PALMOHAIbHbIEC YHCIA,

5) BBINONHATH BBIYMCIEHUS C PAllMOHAIbHBIMU YUCIIAMH, COUYETasl YCTHHIE U MNCbMEHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHATD KAJIBKYJIATOD;

6) UCII0JIb30BaTh MTOHATUS U YMEHUS, CBSI3aHHbIE C IIPONOPLUOHAIBHOCTBIO BETUYMH,
IIPOLIEHTaMM B XOJI¢ PEIIEHUS MAaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3 CMEKHBIX IIPEIMETOB,
BBIIIOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI.

BBIITyCKHHK IOJyYUT BO3MOMXKHOCTB:

7) NO3HAKOMHTHCS C TO3UIIMOHHBIMU CUCTEMaMH CYHCIICHHSI C OCHOBAHUSIMHU, OTIIMYHBIMH OT
10;

8) yriyOuTh 1 pa3BUTh NPE/ICTABICHUS O HATYPAJIbHBIX YUCIAX U CBOMCTBAX JCIMMOCTH,
9) HAy4HTBCS UCIIOJIL30BATH MPUEMBI, PALIMOHAIN3UPYIOLINE BBIYUCICHHS, IPUOOPECTH
IPUBBIUKY KOHTPOJIMPOBATh BBIYUCIICHUS, BBIOMpPAst MOAXOSAIIMHI JUIsl CUTYyallMU Coco0.
JIEWCTBUTEJIbHBIE YHCJIA

BrinmyckHUK HayduTes:

1) ucnonp3oBaTh HauaIbHbIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCET;

2) BnaieTh NOHIATUEM KBaJIPaTHOI'O KOPHSI, IPUMEHSTh €0 B BHIYUCICHUSIX.

BhIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

3) pa3BUTH NPE/ICTABICHUE O YUCIIC U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX 10
JEHCTBUTENIBHBIX YHCEI; O POJIM BBIYMCIECHUI B YEJIOBEUECKOM NPAKTHKE;

4) pa3BUTb U YIIIyOUTh 3HAHHS O JCCATHYHOM 3aITUCH JCHCTBUTEILHBIX YUCEI
(mepuoauvecKre U HEMEePHUOIUYECKUE TPoOu).

H3MEPEHUA, IIPUBJIMDKEHNA, OLJEHKH

BhInycKHUK Hay4uuTCSA:

1) ucrosib30BaTh B XOJI€ PELICHU 3a]1au 3JIEMEHTapHbIe IPE/CTaBICHUS, CBI3aHHBIE C
npUOIMKEHHBIMU 3HAUEHUSIMH BEJTMUHUH.

BrIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

2) MOHSATH, YTO YUCIIOBBIC JAHHBIC, KOTOPBIC UCTIOIB3YIOTCS IS XapaKTePUCTUKU 0OBEKTOB
OKPY’KaIOIIEro MUPA, SBJISIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMU, YTO 10 3aIUCH
npUOIMKEHHBIX 3HAYEHUH, COJIepKaliXcs B MH(QOPMALlMOHHBIX HCTOUHUKAX, MOXKHO
CYIMTb O MOTPELIHOCTH MPUOIHNKEHHUS;

3) MOHSATH, YTO MOTPEIIHOCTH PE3YJIbTaTa BHIYMCIICHHI JTOJKHA OBITH COM3MEpUMa C
MIOTPELIHOCTHIO UCXOIHBIX JTaHHBIX.

AJII'EBPAHMYECKHUE BBIPA’KEHNA

BhInycKHUMK Hay4uuTCA:

1) BnagieTh NOHATUSAMH «TOXKJECTBO», «TOXKAECTBEHHOE MPeoOpa3oBaHKe», pelaTh 3a1auu,
coJiepkale OyKBeHHBIE JaHHbIE; paboTaTh ¢ (opMyIaMu;

2) BBINOJIHATH NpeoOpa3oBaHus BhIPAXKEHUN, COJEPKAIINX CTETIEHHU C IIeJIbIMU
MTOKa3aTeJIsIMU U KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOKAECTBEHHBIE TPE0Opa30BaHUs PALMOHATIBHBIX BRIPAKEHUI HAa OCHOBE
MpaBWI ACUCTBUI HaJ MHOTOWIEHAMU U alnreOpanyecKuMu ApoOsMH;

4) BBINOJIHATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIH.

BpIIyCKHMK ITOJIyYUT BO3MOXKHOCTD:



5) HAy4YUTHCSI BBITIOJHATH MHOTOIIIATOBEIE MPe00pa30BaHus PallMOHATBLHBIX BRIPAKCHHUIA,
MIPUMEHSIS IMUPOKUH HAOOp CIIOCOOOB M IPUEMOB;

6) IPUMEHATH TOXKIECTBEHHbIE TPe0OPa30BaHuUs ISl PEIICHHS 33129 U3 PA3IMUHBIX
pa3zenoB Kypca (Hampumep, A HaXOXKACHHUS HanOOJIbIIIeT0/HAMMEHBIIETO 3HAYCHHUS
BBIPKCHHUS ).

YPABHEHUA

BrinyckHUK HayduTes:

1) pemaTb OCHOBHBIE BUIbl PALIMOHAIBHBIX YPABHEHUH C OJHON EPEMEHHOM, CUCTEMBI ABYX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU;

2) NOHMMATh YpaBHEHHUE KaK BaKHEHIIIYI0O MaTEMaTHUYECKYIO MOJIETIb /IJIsl ONUCAHUS U
M3YYEHHUS Pa3HOOOPAa3HBIX pEabHBIX CUTYallUi, pelaTh TEKCTOBbIC 3a/1a4M alre0paniyeckKum
METO/IOM;

3) npuMeHATh rpaduyecKue NpeCTaBlICHUs AJI UCCIIEJOBAHUS YPAaBHEHUM, UCCIIEIOBAHUS U
pELIEHUs] CUCTEM YPABHEHHUH € ABYMS IIEPEMEHHBIMHU.

BbINyCKHUK MOTYyYUT BO3MOXKHOCTD:

4) oBnaneTh CeUATbHBIMU IPUEMAMHU PEIICHUS YPABHEHUN U CUCTEM ypaBHEHUH;
YBEPEHHO MPUMEHSTH anmnapaT ypaBHEHH JUIs pelIeHrs pa3Ho00pa3HbIX 3a/1ad U3
MaTE€MaTHUKH, CMEXKHBIX TIPEIMETOB, TPAKTUKH .

5) npuMeHATh rpaduyecKue NpeCTaBICHUs Ui UCCIEeIOBaHUS YPaBHEHHH, CUCTEM
YpaBHEHUH, COJEPKAIINX OYKBEHHbIE KOI(PPUIIMESHTHI.

HEPABEHCTBA

BrinmyckHuk HayduTcs:

1) noHMMAaTh U IPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIEHUEM
HEPAaBEHCTBA, CBOICTBA YHCIIOBBIX HEPABEHCTB;

2) peluaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; PelliaTh
KBaJIpaTHbIE HEPABEHCTBA C ONOPOil Ha rpaduuecKre NpeICTaBICHHUS;

3) IpUMEHATH anmapaT HEPaBEHCTB JJISl PELISHUS 3aad U3 Pa3IMYHBIX pa3/ieloB Kypca.
BBINyCKHHUK MOTYYUT BO3MOXXHOCTh HAYYUTHCS:

4) pa3HooOpa3HBIM IpUEMaM J0Ka3aTeIbCTBA HEPABEHCTB;

YBEPEHHO MPUMEHSTH anmnapaT HepaBEHCTB AJIs PEIIeHUs] pa3HOOOPa3HBIX MATEMATHUECKUX
3a/1a4 W 33J1a4 U3 CMEKHBIX NPEIMETOB, MPAKTUKY;

5) npuMeHATh rpaduyecKue NpeCTaBICHUs Ui UCCIETOBaHNs HEPABEHCTB, CUCTEM
HEpPaBEHCTB, COJIepKAIX OyKBeHHbIE KO3()PULIMEHTBI.

OCHOBHDBIE [IOHATHA. YU CJIOBBIE ®YVHKLUU

BrinmyckHuk HayduTcs:

1) moHUMAaTh U UCIIONB30BaTh (DYHKIIMOHAIBLHBIE TIOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUEHU);

2) cTpouTh rpaduKu dJIeMEHTapHBIX (DYHKIIMI; UCCIIE0BATh CBOMCTBA YMCIOBBIX (PYHKIINN
Ha OCHOBE M3y4YeHUs OBEJCHUS UX IrpauKOB;

3) moHuMaTh PYHKIIMIO KaK BXXHEHIITYI0 MAaTEMATHYECKYIO MOJIEIb JIJIsl OTTCaHUs
IIPOLIECCOB U SIBJIEHUI OKPY’KAIOILEro MUPa, IPUMEHATh (DYHKIIMOHAIBHBIN A3BIK JUIS
OTHMCAaHUS U UCCIIEOBAHUS 3aBUCIMOCTEN MKy (PU3MUECKUMH BETUIMHAMHU.

BbINyCKHHUK TOTYyYUT BO3MOXKHOCTh HAyYUTHCSI:

4) NpoBOJIUTH UCCIIEOBAHUS, CBA3aHHBIE C U3yUEHHUEM CBOMCTB (DYHKIIHIA, B TOM YHUCIIE C
UCIIOJIb30BaHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa)MKOB M3yUEHHBIX (YHKLUH CTPOUTH OoJiee
CIOXHbIE TpaduKH (KyCOYHO-3a/JaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. I1.);

5) ucnonp30BaTh (HYHKIIMOHAIBHBIE MPEICTABICHUS U CBOMCTBA (DYHKUUH JUIS peILICHUS
MaTEMaTUUYECKUX 3a7a4 U3 Pa3IMUHBIX pa3/ieoB Kypca.

YUCJIOBBIE IIOCJIE/JOBATEJIBHOCTH

BBITTyCKHUK HAy4UTCS:



1) moHUMATh U UCIIONIB30BATH S3BIK MOCIIE0BATEIILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHUS ),

2) npuMeHsTh (HOPMYJIbI, CBI3aHHbIE C apU(PMETUUECKON 1 TEOMETPUIECKOM MPOrPECCHsIMH,
U anmapar, copMUpOBaHHBIN PH U3YYEHUH IPYTUX Pa3AeIoB Kypca, K pEIICHHIO 3a/1a4, B
TOM YHCJI€ C KOHTEKCTOM U3 PEalbHOM KU3HHU.

BBIMYCKHUK TOTYYUT BO3MOXKHOCTD HAyIHThCS:

3) pemath KOMOMHUPOBAHHBIC 3a/J1a4H C IPUMEHEHHEM (POPMYIT N-T'O WICHA U CyMMBI
NEPBBIX N WICHOB apu(METHUECKONW U T€OMETPUIECKON MPOTPECCHid, MPUMEHSISI IPH STOM
annapar ypaBHEHUH U HEPABEHCTB;

4) noHnMaTh apu(PMETHIECKYIO U TEOMETPHUUECKYIO MPOTPECCHH KaK (pyHKIHH
HATYpaJIbHOTO apTyMEHTA; CBSI3bIBATH apU(METHUYECKYIO IPOTPECCUIO C TIUHEHHBIM POCTOM,
reOMETPUUECKYI0 — C KCIIOHEHIIUATbHBIM POCTOM.

OITNCATEJIPHAA CTATUCTHUKA

BbInmyCKHUK HAY4YHUTCS HCIIOJIB30BATh MIPOCTEHUIIINE CIIOCOOBI IPECTABICHUS U aHAIN3a
CTAaTUCTUUYECKUX JAHHBIX.

BhINMyCKHUK TOTYYUT BO3MOXXHOCTH MPHOOPECTH IEPBOHAYAIIBHBIN OIBIT OPTaHU3AIIH
cOopa TaHHBIX MPH MMPOBEACHUH OITPOCca 0OIIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHAIN3,
IPECTaBIATh PE3YyIbTAThl ONPOCA B BUJIE TAOJIUIIBI, AUArPAMMBbI.

CJIVYAHHBIE COBBITUA U BEPOSTHOCTD

BhIyCKHUK HAyYHUTCSl HAXOIUTHh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTD CITy4aifHOTO
COOBITHSL.

BbIyCKHUK MOTY4UT BO3MOKHOCTb IPUOOPECTHU OMIBIT MPOBEACHHS CITy4aifHbIX
9KCHEPUMEHTOB, B TOM YHCJI€ C IOMOIIbI0 KOMIIBIOTEPHOTO MO/IEIMPOBAHUS,
MHTEPIPETAINN UX PE3yIbTaTOB.

KOMBHUHATOPHKA

BhinyckHUK HayduTCs periaTh KOMOMHATOPHBIE 33141 HAa HAXOXKAEHUE YKciia 0ObEKTOB
WA KOMOWHAITHIA.

BbInyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPBIM CIIEUAIbHBIM IpuéMam
peleHnss KOMOMHATOPHBIX 3a7ay.

IInanupyemsle pe3ybTaThl OCBOCHHA Y4eOHOI0 peaMeTa, Kypca

Tema Yuyamuecs nayyarcs Yuyamuecs nmoay4ar
BO3MOKHOCTh HAYYHTHCH

IIpn Yuyamuiics HAy4YHTCHA Yuamuiics moJry4uT
U3y4YeHUuH e 0003HauaTh U U300paKkaTh BEKTOPHI, BO3MOKHOCTh HAYYHTHCS
TeMbI e  u300paxkaTh BEKTOP, paBHBII
«BexkTopbI» JTaHHOMY, ® OBJIANeTh BEKTOPHBIM
®  CTPOUTH BEKTOpP, PABHBIN CyMME ABYX MCTOJIOM IJIs1 PCHICHMS
BCKTOPOB, HCIOJIB3YsI IpaBuiIa 3ajad Ha BBIYHCIICHHC
TPEYrOJIbHUKA, apajuiesorpaMmma, H JOKa3aTC/IbCTBO,
(opMyIMpPOBATH 3aKOHBI CIIOKEHMUS, e npudpectu OIIBIT
¢ CTpoUTH  CyMMY HECKOJIBKHX BBIIIOJTHEHUS
BEKTOpPOB, HCIIOJIb3Ys IIPaBUJIO HPOCKTOB.
MHOTOYTOJIBHHKA,

CTPOUTH BEKTOP, PaBHBIA pPa3HOCTH
JIBYX BEKTOPOB, IByMs CIIOCOOaMHU.

pemate  reoMeTpUYecKue  3aJauu
HCIIOJIb30BaHUE anropuTMa
BBIPAKEHUSI 4epe3 JIaHHBbIE BEKTOPBHI,
WCIOJIb3YSl ~ TpaBWiIa  CIIOXKEHHs,




BBIUNTAHUSA U YMHOXEHHUsS BEKTOpa Ha
YHCIIO.

e pemiath pocTenme
reOMETPHUECKUE 3a7auHl, ONUPAsACh Ha
H3Y4YEHHbIE CBOWCTBA BEKTOPOB;

®  HaxoIUTh CPEAHION0 JIMHUIO
TpaIeyu M0 3aJaHHBIM OCHOBAHHSM.

e B mnoBcegHeBHOHl JKN3HH M INpH
HU3y4YeHUH JPYrUX NpeAMeTOoB:

. HCIOJIb30BATh BEKTOPBI TSt
peLIeHHsT MNPOCTEHIIUX 3ajad Ha
onpeeIeHue CKOpOCTH

OTHOCUTCIIBHOT'O ABMXKCHU .

Ipu Yyammiicss HAy4YuTCs: Yyammiics mosyquT
H3yYeHUH e omepupoBaTh Ha 0A30BOM YpPOBHE BO3MOKHOCTh HAYYHMTHCSH:
TeMbI MOHATUSAMU KOOPAUHATHI BEKTOPA, ® OBJIAJETH
«Metoza KOOPJMHATBI CYMMBI U PA3HOCTH KOOPJAMHATHBIM
KOOpAMHAT» BEKTOPOB, IIPOU3BEIACHUS BEKTOPA HA METOJIOM pPELIEHHUS
YUCII0 337124 HA BBIYMCIICHUE
®  BBIYUCIATH KOOPAUHATHI BEKTOPA, U J10KA3aTeIIbCTBO;
KOOpPAMHATBI CYMMBI U Pa3HOCTHU ® TIPUOOPECTH OIBIT
BEKTOPOB, KOOPAUHATHI IPOU3BEACHUS HACTIOIB30BAHUSA
BEKTOpa Ha YUCIIO, KOMIIBIOTEPHBIX
® BBIYUCIIATH YT'OJI MEXKAY BEKTOPaMH, nnporpamm JJisl aHaJIn3a
® BBIYHCIIATH CKAAPHOC IIPOU3BEIICHHUE JacTHBIX Cl1y4acB
BEKTOPOB; ® B3aUMHOIO
® BBIYHCIIATH PACCTOSHUE MEXKIY pacoJI0XXCHHUA
TOYKaMHU I10 U3BECTHBIM OKPYXKHOCTEi U
KOOpAMHATaM, IPsSAMBIX,
®  BBLIYMCIISATH KOOPJAHUHATHI CEPEANHBI ® NPUOOPECTH OMBIT
oTpe3Ka BBITIOJIHEHUS IIPOEKTOB
® COCTaBIISITh YPAaBHEHUE OKPYKHOCTH,
3Has KOOPJIMHATHI LIEHTPA U TOYKHU
OKPY>KHOCTH, COCTaBJIATh YPAaBHEHHUE
IIPSIMOM IO KOOPAMHATAM JIBYX €€
TOYEK;
e pemiaTh MPOCTEUIINE 3aJa4H METOAOM
KOOpIMHAT
IIpn Yuamuiicd HAyYHTCH: Yuamuiics moJry4uT
H3YyYEeHHH e onepupoBaTh Ha 6a30BOM ypOBHE BO3MOKHOCTH HAYYHMTHCH:
TeMbI MOHSTUSIMH: CUHYCa, KOCHHYCa 1 ®  BBIYMCIATH IUIOLIAIN
«CooTHOLIEH TaHI€HCa YIJoB, buryp, cocTaBIEHHBIX
Usl MeXKIy ® IIPUMEHATH OCHOBHOE u3 JIByX U Ooiee
CTOPOHAMH U TPUTOHOMETPUYECKOE TOKIECTBO MPHU MPSIMOYTOJIBHUKOB,
yriiamMmn pelieHuy 3a1a4 Ha HaX0XKJICHUE napajajiejIorpaMMoB,
TPEYIroJILHHK OJTHOM TPUTOHOMETPUYECKON TPEYrOJIbHUKOB, KPyra
a. CkansipHoe (GyHKIIUU Yepe3 APYryio, 1 CEKTOpA;
lpousse- e  1300pa)kaTh YroJ MeXay BEeKTOpaMH, e  BBIYKCIATH ILIOIIAIN
ACHHUE BBIYUCIIATh CKAIAPHOE MPOU3BEICHUE MHOT'OYTOJIbHUKOB,




BEKTOPOB» BEKTOPOB, WCIIOJIb3Ysl OTHOLIEHUS
HaXOJUTh YIJIbl MEXAY BEKTOPAMU, PaBHOBEIMKOCTH U
UCTOJIB3Ys OPMYITY CKAISIPHOTO PaBHOCOCTaBJICHHOCTH;
MIPOU3BE/ICHUS B KOOpAUHATAX, ® [IPUMEHSATH
IIPUMEHSTH TEOPEMY CUHYCOB, anreOpanvdeckui u
TEOpEMY KOCUHYCOB, TPUTOHOMETPUYECKUI
MIPUMEHATH (POPMYITY TUTOLIATH Matepuall IpyA
] pelieHny 3a1a4 Ha
. g = 5 absin & BBIYKCIIEHHUE
pEyroJbHUKA: 5= , Itomaneit
pemaThs npocTeime 3a1a4i Ha MHOTOYTOJIHUKOB;
HAax0JIEHUE CTOPOH U YTJIOB e  PHOGPECTH OMEIT
IIPOU3BOJILHOTO TPEYTrOJIbHUKA IpUMEHEHHA
. anredpanvecKkoro u
B nmnoBceaHeBHOH JKM3HM W TIpH TPHTOHOMETPHUECKOTO
HU3YYCHHH JAPYTUX NPEAMETOB: armapara mpH
pelieHnn
reOMEeTPUYECKUX 3a/1a4
Ilpu Yuammiics HAy4YNTCH: Yuyammiicst MOJy4uT
HU3y4YeHUH BO3MOKHOCTh HAYYHTBCH:
TeMbI ornepupoBath Ha 0a30BOM ypOBHE
«ymuna MOHATUSAMU MIPaBUIILHOTO ®  BBEIBOJUTH (HOpMYITy
OKPY/’KHOCTH MHOT'OYT'OJIbHUKA, JUTSl BBIYMCIICHUS yIuia
" mjiomaab IPUMEHATH Q)QpMyny U1 IIPaBHUJILHOI'O N-
Kpyra» BBIUMCIICHHUS YyIVIA NPAaBUIBHOIO N- YrOJIbHUKA U

YTOJIbHHKA.

NPUMEHATh  (OPMYIbl  IUIOMIAMIHN,
CTOPOHBI MPaBUJIHLHOTO
MHOT'OYTOJIbHHKA, panunyca
BITMCAHHOM u OINMCaHHOMI
OKPY>KHOCTH,

MIPUMEHSATH bopMyInbl  ATUHBI
OKpPY>KHOCTH, JIYIM  OKPY>KHOCTH,
ILIOIIAIN Kpyra H© KpYroBOTO
CEKTOpa.

HCIIONBb30BaTh CBOMCTBA W3MEpPEHUs
IJIMH, YIJIOB IIpHU PCHICHUU 3aJa4 Ha
HaxO0XKJICHHE JUITHBI OTpe3Ka,
IpagyCHOM MepHI yria;

BBIYUCIIATH IUIOIIANAHA TPEYTOJIbHUKOB,
MPSIMOYTOJIBHUKOB, Tpanenuuid, Kpyros
U CEKTOPOB;

BBIUUCIIATE JJIMHY OKPYKHOCTH H
JUINHY OYTH OKPYKHOCTH,

BBIYUCIIATH JUITMHBI JIMHENHBIX
JIEeMEHTOB  GUIYyp W HMX  YIJIBI,
WCTIONB3YS U3YYCHHBIE (DOPMYIIBIL.

B nmnoBceaHeBHOM JKM3HM W NIpH
U3y4YeHUM IPYruxX NpeaMeToB:

IPUMEHSTH €€ B
IIPOLIECCE PELICHMUS
3ajad,

IPOBOTUTH
JI0Ka3aTenbCcTBa
TeopeM o (opmyie
IJIOUIA/Id, CTOPOHBI
MPaBUIBHOTO
MHOTOYT'OJIbHUKA,
panuyca BIMCaHHOU U
OIMCAHHOMN
OKPYXHOCTHU U
CJIEICTBUH U3 TEOPEM H
OPUMEHSTh UX MPU
pelleHnu 3a1ad,
pelaTh 3aJa4u Ha
JI0Ka3aTeNnbCTBO C
HCIOJIb30BaHNUEM
dbopMyI1 JUTHHBI
OKPYKHOCTH ¥ JUTHHBI
IYTH OKPY>KHOCTH,
dbopmy Ionaae
buryp.




® pfuiaTb IMPAKTUYCCKHUC 3aaa4u,
CBsA3aHHBbIC C HaX0XJICHUEM
TCOMCTPHUICCKUX BCINYHH.

IIpu Yuauuiics HAyYuTCA: Yyamuiics mory4uT
H3Y4YeHHH * omepupoBaTh Ha OA30BOM YPOBHE BO3MOKHOCTb HAYYHMTbHCS:
TeMbI MOHSITHSIMA OTOOPAYKEHUS TUIOCKOCTH ® [IPUMEHATH CBOMCTBA
«JIBHIKEHU S Ha ceOs ¥ IBUKCHHS, JIBUOKEHUSI TIPU
*  omepupoBaTh Ha OA30BOM ypOBHE pEllIeHNH 3a/1a4,
MOHATUSIMUA OCEBOM W IIEHTPaIbHON ®  IIPUMEHSATH MOHATHS:
CUMMCTPUH, ITApaAJIJICIIBHOI'O oceBad U LEHTpaIbHas
IEpEHOCA, IIOBOPOTa, CUMMETpUS,
® pacno3HaBaTb BUAbI ABHUXXCHUMH, Hapanneanblﬁ
° BBITIOJIHATD IIOCTPOCHUEC ABHUIKCHUU C IIEPEHOC U II0OBOPOT
MMOMOIIBIO IUPKYJIA U JII/IHGI;'IKI/I, JJ1 pelIeHUH 3a0a9
OCYIIECTBIISATH NMpeoOpa3oBaHue
duryp,
*  pacmo3HaBaTh MO YEPTEKAM,
OCYIIECTBIISATH IPEOOpa3OBaHUS
¢buryp ¢ noMouIbI0 0CeBON H
EHTPATbHON CUMMETPUH,
MapajuIeIbHOTO MEPEHOCcA U
MOBOPOTA.
pn Yuamuiics MOJIy4uT NpPeACTABJICHUSA O
H3Y4YeHHH MPOCTEUIIINX MHOTOTPAHHUKAX, TEJIax W
TeMbI MOBEPXHOCTSX B MPOCTPAHCTBE; 3HATH
«Havanbuble | GOpPMYITBI st BEIYUCICHHS TLTOMIAACH
CBeJIeHUS U3 MMOBEPXHOCTEH U 0OBEMOB TE
cTepeoMeTpH
n»
Ipu Yuamuicst H03HAKOMUTCS C OCHOBHBIMU
H3Y4YeHHH aKCMOMaMH TUIAaHUMETPUH, OyJIeT UMETh
Tembl 00 MpeACTaBICHHE 00 OCHOBHBIX 3Tarax
aKcuoMax Pa3BUTHS TEOMETPUHU.
IUVIAHUMETPH
"
IloBTOpeHue | Yuyammiics HaAy4YuTCH:
Kypca ® [IPUMEHSATH [IPU PELICHUHU 3a1a4
IUVIAHUMETPH OCHOBHBIE€ COOTHOLIEHUS MEXIY
H CTOPOHAMU U yTIIaMH

MPSIMOYTOJIBHOTO ¥ IIPOU3BOJIBHOTO
TPEYTroJIbHUKA;

®  TPUMEHATH (HOPMYJIbI TUIOMIAAN
TPEYTOJIbHUKA.

® pelarh TPEYTOJIbHUKHU C TOMOIIBIO
TEOpPEM CHHYCOB M KOCHHYCOB,

®  [IPUMEHSTH IPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB IPU PELIECHUU
reoMeTpUYECKUX 3a/ad4,

® IPUMEHATH MPU3HAKH 110100
TPEYTrOJIbHUKOB MPU PELICHUH
reOMETPUUYECKUX 334,




® OmNpenensTh BUIBI
YETHIPEXYTOJLHUKOB U UX CBOWCTBA,

® UCMOJB30BaTh (GOPMYIIBI ILIOMIAICH
buryp UIsl HAXOXKIEHUS WX TUIOIIA[TH,

®  BBINOJHATH YEPTEXK O YCIOBHIO
3aJ1auu, pelaTh MPOCTEHIINE 3a1a4n
o TeMe «YeThIpeXyroabHUKI

®  UCIOJIB30BaTh CBOMCTBO CTOPOH
YEThIPEXYTOJIbHUKA, OITMCAHHOTO
OKOJIO OKPY>KHOCTH; CBOHCTBO YTJIOB
BITMCAHHOTO YETHIPEXYTOJIbHUKA TIPU
pelIeHnY 3aj1a4,

®  UCIOJB30BaTh OPMYIIBI [UTHHEI
OKPY>KHOCTH H JYTH, TUIOIIAN KPyTa
Y CEKTOpa MPHU PEIICHUH 3a/ad,

® pemiath TeOMETPHUECKUE 3a/1a4H,
OIMHPAsCh Ha CBOMCTBA KACATEIIBHBIX K
OKPY>KHOCTH, IPHUMEHSIS
JIOTIOJTHATEIIHHBIC TIOCTPOCHUS,
anreOpanvecKui u
TPUTOHOMETPHYSCKHN armapar,

® TIPOBOJUTH OTEPAIMU HAJl BEKTOPAMH,
BBIUUCIIATH JJTMHY U KOOPIUHATHI
BEKTOPA, YTrOJI MEX/Ty BEKTOPAMH,

® pacro3HaBaTh ypaBHCHUS
OKPY>KHOCTEH U IPSIMO#i, yMETh HX
HCIIOJIb30BATh,

®  UCIOJB30BaTh IPUOOPETCHHBIC
3HAHUS ¥ YMCHUS B MIPAKTHYCCKOM
JESATSIILHOCTH ISl PEIIICHHUS
MPAKTUYECKHX 3a]1a4, CB3aHHBIX C
HaXO0XJICHUEM T€OMETPHUYCCKUX
BEJIMYUH

Conep:xanue y4yeOHOIO mpeamera.
5 kaace.

Apugmemuxa

HarypanbHble ynciia

* Psan HaTypanbHbIX uncen. JlecaTudHas 3anKch HaTypanbHbIX unces. OKpyrieHne HaTypallbHbIX
YUCel.

* KoopanHaTHbIi 1y4.

* CpaBHeHUE HaTypalbHbIX yuces. ClIokeHne U BEIUMTaHUE HaTypalibHbIX yuces. CBoicTBa
CJI0YKEHUS.

* YMHOKEHHE U JIeTICHUE HaTypaJIbHbIX dKcell. CBOMCTBAa yMHOKEHHUs. [[eneHne ¢ 0CTaTKOM.
Crenensp yncna ¢ HaTypalbHBIM IIOKa3aTENIEM.

BeposaTHOCTH. KoMOMHaTOpHbIE 3a1a4u

* PemieHne TeKCTOBBIX 3a/1a4 apu(METHUECKUMH CITIOCOOaMHU.

Jpoou
* OObIkHOBEHHBIE po0u. [IpaBunbHbBIe U HEMPaBUIBHBIE poOH. CMelIaHHbIe YHCTA.




* CpaBHeHHE OOBIKHOBEHHBIX Jp00eii U CMEIIaHHbIX YHCEIL.

ApudmeTrnueckue NeicTBUS ¢ 0OBIKHOBEHHBIMU JPOOSIMH M CMEIIAaHHBIMU YHCIaMH.

* Jlecaruunbie qpodu. CpaBHEHHE U OKPYTJIEHUE JECITUYHBIX Apo0eit. Apudmernueckue
JNENCTBUS C NECATUYHBIMU Ipo0sMu. [Ipukuiku pe3yabTaToB BHIYUCICHUI.

* [Ipouentsl. HaxoxaeHue npoueHToB oT uyncia. HaxoxaeHue yucia o ero npoueHTam.

* Pemienue TeKCTOBBIX 3a/1a4 apu(METHUECKUMHU CIIOCO0aMHU.

BesmuuHbl. 3aBHCHMOCTH MEKAY BeJIMYHHAMH

* Enunuis! iinHel, iomanm, o0bémMa, Macchbl, BpeMEHU, CKOPOCTH.

* Boerancnenus no popmymnam.

YucaoBble 1 OyKBeHHbIE BbIPAKeHUA. Y PABHEHUS.

* UncnoBble BbIpaKe€HUs. 3HAUEHHUE YU CIIOBOTO BhIpaykeHus. Ilopsaaok 1efCTBUI B UNCIOBBIX
BbIpaxxeHUsX. bykBeHHbIe BoipaskeHus. Packpritue ckoOok. [1oo0HbIe ciaraemele, pUBEACHNE
NOJO0HBIX ciaraeMbix. DopMyIIbl.

* YpaBuenusi. Kopenn ypaBHeHusi. OCHOBHbBIE CBOMCTBA YpaBHEHUM. PerieHne TeKCTOBBIX 3a/1a4
C IOMOILBIO YPaBHEHUH.

JIeMeHTbI CTATUCTHKH, BeposiTHOCTH. KoMOuHAaTOpHBIE 3a1a4H.

* Cpennee apupmerndeckoe. CpeiHee 3HAYCHUE BEITUIHHEI.

- Pemienne koMOMHATOPHBIX 3a/1a4.

I'eomeTpuueckune purypsl.

HN3mepeHus reoMeTpu4eCKUX BeJTHYUH

* Otpesok. [loctpoenue orpeska. JlyinHa oTpeska, JomaHo. 3mepenue niuHbI 0TpesKa,
MIOCTPOEHUE OTPE3Ka 3aJaHHOM JUIHHBL. [lepumeTp MHOroyroapHuka. InockocTs.

IIpsimas. Jlyu.

* Yron. Buasl yrios. I'pagycHas mepa yria. Mi3mepeHue u nocTpoeHHe YIiioB ¢ TOMOILBIO
TpaHCIOPTHPA.

* [Ipssmoyroneuuk. KBagpart. TpeyronbHuk. Buabl TpeyroabsHUKOB.

* PaBenctBo ¢uryp. [lonstie u cBoiicTBa miomaay. [Inomans npsMoyroisHUKa U KBaIpara.

* Harnsinuble npeacTtaBieHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN
napauienenunes, kyo, nupamuaa. [lonsrue u cBoricTBa 00bEMa. OOBEM MPAMOYTOIBLHOTO
napajuienenuneaa u

KyOa.

* BzauMHoe pacnionoxkenue 1Byx npsameix. [lepnenaukynspusie npsmsle. [lapannensusie
TpsIMBIE.

* OceBast ¥ LEHTPAJIbHAs! CHMMETPHH.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncinenus. [lo3unmonnsie cuctemsl cuncinenus. O6o3nauenue nugp B
Hpesueit Pycu. Ctapunnbie Mephl ITMHBL. BBeneHne MeTpa Kak eIMHUITBI JUTHHBL. MeTpudeckast
cucrema mep B Poccun, B EBporie. Mctopust popMupoBaHus MaTeMaTH4eCKUX CUMBOJIOB. [lpoOu
B BaBunone, Erunte, Pume, Ha Pycu. OTKpbITHE JECATUYHBIX APOOEH.

6 KJacc.

Apughpmemuxa

HarypanbHble ynciia

* JlenmuTenu u KpaTHBIC HATYypaIbHOTO YKcyia. HanbGonpmmii o6mmmii nenutens. Hanmensiee
obmiee kpatHoe. [Ipu3naku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

* [TpocThie 1 cocTaBHbIE yncia. Pa3nokeHue yucen Ha MPOCThIE MHOKUTEIH.

* Pemienue TeKCTOBBIX 3a/1a4 apu(METUIECKIUMHE CIIOCOOaAMHU.

Jpoou

* OObIKHOBEHHBIE 1poOr. OCHOBHOE CBOMCTBO poOu. HaxoxaeHue 1podu oT dncia.
Haxosxenue uuca 1mo 3Ha4eHuIo ero Apoowu.

* CpaBHEHHE OOBIKHOBEHHBIX IPOOEH M CMEIIaHHBIX YHUCEIL.



Apudmernueckue 1eHCTBHS ¢ OOBIKHOBEHHBIMH JPOOSMU U CMEIIAHHBIMU YHCIIaMHU.

* Jlecarnunbie 1poou. CpaBHEHUE JECATHUHBIX ApooOeit. [IpencraBnenne qecaTnyHoOM 1podu B
BU/JIE OOBIKHOBEHHOH JIpOOM ¥ OOBIKHOBEHHOM B BHJIE IECATUIHON. beckoHeuHbIe
HEPUOJINYECKUE IeCATHUHBIE 1po0H. JlecaTuuHOe MpUOINKeHHe OOBIKHOBEHHOH IpOOH.

* OtHowieHue. [IponieHTHOE OTHOILIEHUE IBYX uHcell. JleeHue ynuciia B JaHHOM OTHOIIECHHUH.
Macrab.

* [Iponopuust. OcHOBHOE CBOWCTBO Mponopuuu. [Ipsmast u oOpaTHasi mpornopIuoHaIbHbIE
3aBHCHUMOCTH.

* Pemienne TeKCTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMHU.

PaunonanbHble Ynciaa

* [TonoxuTenbHble, OTPULATENBHBIE YUCIIA U YUCIIO HYJIb.

* [IpoTuBomnoNOXKHBIE Yncna. Monyis yucia.

* Lenble yncna. Panmonansuelie yrncna. CpaBHEHHE pallMOHAIBHBIX Yncell. Apu(MeTHYecKue
JEUCTBUS C pallMOHAJIbHBIMU YKciaaMu. CBOMCTBA CIOXKEHUS U YMHOKEHUS

palOHaIbHbBIX YUCEIL.

» KoopaunaTHast II10CKOCTb.

BesmuuHbl. 3aBHCHMOCTH MEKAY BeJJMUHHAMH

* Eaunuie! anuHsl, miomanm, o0bEmMa, Macchbl, BpEMEHHU, CKOPOCTH.

* [Ipumepsl 3aBUCHMOCTEN MeX Iy BennurnHaMu. [IpencraBienue 3aBucumMocteil B Buae Gpopmyi.
Beruucnenus no gpopmysiam.

YucnoBble 1 OyKBeHHbIE BbIPasKeHHsl. Y PaBHEHHS.

* UncnoBble BbIpaKEHUs. 3HAYEHHUE YUCIIOBOTO BhIpaykeHus. [1opsaaok NeHCTBUI B UNCIOBBIX
BhIpa)KEeHUSX. byKBeHHbIE BbIpakeHus1. Packpeitue ckobok. [1o00HbIe ciaraemble, MpUBEICHHIE
noJO0HBIX cinaraeMbiX. DopMyIibl.

* Ypasuenusi. Kopens ypaBHenusi. OCHOBHbIE CBOMCTBA YpaBHEHU. PellieHne TeKCTOBBIX 3a/1a4
C IIOMOILBIO YPABHEHUH.

DJIeMeHThI CTaTHCTHKH, BepossTHOCTH. KomMOMHaTOpHbIE 3a7a4H.

* [IpencraBneHue JaHHBIX B BHJIE TAOJINL, KPYTOBBIX U CTOJIOYATHIX UArpaMM, rpadukos.

* Ciryuaitnoe coObiTre. JlJoctoBepHOE 1 HEBO3MOYKHOE COOBITHS. BeposTHOCTH Ciy4aifHOTO
coObITus. PerieHne KoMOMHATOPHBIX 3a1ay.

I'eomeTpuueckune purypsl.

HN3mepenns reoMeTpH4eCKHUX BeJTHYHH

- OKpy>XHOCTb U KpyT. JlmHa okpykHOCTH. Ynemno Tr.

- Ilnomans kpyra. Ock cUMMETpUN GUTYPBHI.

* Harnsinuble npeacTraBiaeHus 0 MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN
napaujienenunes, Kyo, nupamuaa, HUIMHIpP, KOHYyC, 1ap, chepa. IIpumepsl pa3Béprok
MHOTOTPaHHHUKOB, IMJIMH/Ipa, KOHYCA. .

* OceBast ¥ LEHTPAJIbHAs! CHMMETPHH.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH.

Mup npocteix uncen. 3omotoe ceuenue. Yncno Hyib. [losBnenne orpunatensHbix ynced. JI. .
Marnunkwuit. I1. JI. Ye6smmés. A. H. Konmoropos.

7 knacc.
1. Beipa:keHusl, TOkK/1eCTBA, YypABHEHUS

UucnoBsle BbIpaxeHHs ¢ nepeMeHHbIMU. [IpocTelinme npeoOpa3zoBaHus BbIpa)KEHUH.
YpaBHeHUE, KOpeHb ypaBHEHUs. JIMHEHOE ypaBHEHUE C OJHOM niepeMeHHO. Pelenne
TEKCTOBBIX 33]1a4 METOJIOM COCTaBJICHUs ypaBHEHUN. CTaTUCTUYECKUE XAPAKTEPUCTHUKH.
2. DyHKIMH.

dyHK1U, 0051acTh onpeneneHus Gyakuu. Berancnenue 3aavennii pyuakiuu no Gopmyie.
I'padux Gpynkiuu. [Ipsimas nponopuroHaIbHOCTH U ee rpaduk. JIuneiHas pyHkuus u eé
rpaduxk.
3. CteneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM.



Crenensb ¢ HaTypaJabHBIM ITOKa3aTesneM U ee cBoiictBa. OnHowieH. OyHkunn y:xz, y=x3 U UX
rpadukH.

4. MHOTOWIEHbI

MHuorounes. CioxeHue, BBIMUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3iioxkeHne MHOrO4JIEHOB
Ha MHOXUTEIIN.

5. ®opMYJIbI COKPALLIEHHOT0 YMHOKEHHUS

®opmyisi (a-b)a+b)=a?-b% (ath)?=a’t2ab+b% (atbh)P’=a’+3ab+3ab’+b’ (a
+b) (a® T ab+b% =a®+b’. [Ipumenenne GopMy COKPALIEHHOTO YMHOKCHUS B
npeoOpa30BaHUIX BbIPAKCHUI.

6. CucTremMbl JJUHEIHHBIX YPABHEHH .

Cucrema ypaBHeHMil. Penienue cuctemsbl BYX JIMHEWHBIX YPaBHEHUH C IBYMs [IEpEMEHHBIMU
U €ro reoMeTpuyecKas MHTeprpeTanus. Pemenne TeKCTOBBIX 3a7ja4 METOJOM COCTaBJICHUS
CUCTEM ypaBHEHUM.

7. IloBTOpEHHeE .
I''TABA 1. HayajqibHbIEe TeOMEeTPUYECKHE CBEICHUS.

[IpocTretimue reomerpudyeckue GUTypsl: OpsiMasi, TOUYKa, OTPE30K, JIy4, YroJl.
[Tousitne paBeHcTBa reoMeTpuueckux ¢puryp. CpaBHEeHHUE OTPE3KOB U yTJIOB.
HN3mepenue oTpe3koB, AJIMHA OTpe3Ka. MI3MepeHue yrioB, rpagycHasi Mepa yria.
CMexHbIE U BEPTUKAJIBHBIE YIJIbI, UX CBOMCTBA. [lepneHIuKyJIsipHble IPSMBIE.
I'/TABA 2. TpeyrojbHHUKH.

TpeyroupHuk. IIpu3Haku paBeHCTBaA TPEYroabHUKOB. [lepnenauKynsp K IpsMoOu.
MenuaHbl, OMCCEKTPUCHI U BBICOTHI TpEyTrojibHUKA. PaBHOOEIPEHHBI I TPEYTOIbHUK U
€ro cBOMcTBa. 3aJlaud HAa HOCTPOEHUE C TOMOIIBIO IUPKYJISI U TUHEUKH.

I'JTABA 3. I1apajJjiejibHbIE NIPSIMbIe.

[Tpu3Haku napajuieIbHOCTU NPSAMBIX. AKCHOMA NapajledabHbIX NIpsiMbIX. CBOMCTBa

napauiedbHbIX IPSAMBbIX.

I'/TABA 4. CooTHOLIEHHMSI MEKAY CTOPOHAMH U YIJIAMHU TPEYroJbHHUKA.

CymmMma yrioB TpeyroiabHuka. COOTHOIIEHUE MEXKAY CTOPOHAMU U yTIjlaMU
TpeyronbHuka. HepaBeHcTBO TpeyronbHuKa. IIpsiMOyTronbHbIE TPEYTOJIBHUKH, UX
CBONMCTBA M NPU3HAKHU paBeHCTBA. PaccTossHne OT Touku 10 npsimoi. Paccrosinne
MEXy NapajuleIbHBIMU NPSAMBIMU. IlocTpoeHne TpeyrojibHUKa 10 TPEM DJIEMEHTaM.
5. IToBTOpEHuUe.

8 kuace.
1. «PannonanbHbIE APOOH».
Panmonanshas 1po0s. OCHOBHOE CBOMCTBO Ipo0OH, cokparieHue apooeit. ToxaecTBeHHbIE

k
2 Yy=—
, X U ux

PeoGpPa3OBaHHs PAIHOHAIBHEIX BRIpaKeHHit, DyHKil ¥ bt b , V=X
rpaduxmu.
2. «KBagpaTHble KOPHH.

[Tonsatue 06 nppanuoHanbHbIX yrciaax. OOmme cBeleH!s O IeHCTBUTENbHBIX YHCIAX.
KBanpatHslit kopeHb. [loHsATHE 0 HAXO0XKIEHIH MTPUOIMKEHHOTO 3HAYCHHUS KBAJJPAaTHOTO KOPHSI.

CoiicTBa kBagpaTHBIX KOopHEH. [IpeoOpazoBaHms BbIpaXeHUI, coJlepKaluX KBapaTHbIE

KOopHU. OyHKIUA y = Vx , €€ CBOMCTBa U TpaduK.
3. «kKBagpaTHble ypABHECHUSD)

KBanpatHoe ypaBHeHune. @opmysia KOpHEN KBaApaTHOTO ypaBHEHUS. Pellienre parmoHaaibHbIX
ypaBHEHHUH. Pemienne 3a1a4, npuBOJAIIMX K KBaJpaTHBIM YPaBHEHUSAM U MPOCTEUIINM
palMOHAIBHBIM YPABHEHUSM.

4. «HepaBeHcTBa»



HucnoBble HEPABEHCTBA U X CBOMCTBA. [[0UIEHHOE ClI0KEHNE U YMHOKEHHUE YHCIOBBIX
HepaBeHCTB. [lorpentHocTs M TOUHOCTH MpUOIMKeHUS. JINHEeHBIe HEpaBEHCTBA ¢ OJTHOU
MIEPEMEHHOM U UX CUCTEMBIL.

5. «CTtenensp ¢ HeJbIM MoKa3aTejaeM. JJeMeHThbl CTATUCTUKN (9 YacoB)

CreneHs C 11eJIbIM TIOKa3aTesieM U ee cBoiicTBa. CtannapTHbI Bu uncia. HauyansHbie

CBeZIeHHs 00 OpraHu3aluy CTAaTUCTUYECKUX UCCIIeIOBAaHUI.
6. «IloBTOpenue. Pemenue 3agau» (9 yacon)
I'EOMETPUA

TpeyrojabHuk

Teopema Daneca. [logobue TpeyronbHUKOB; K03 duineHT nogodus. [Ipuznaku
noao0us TpeyroibHuKoB. Teopema ITudaropa. [Ipu3Haku paBeHCTBA MPSAMOYTOIBHBIX
TpeyrojapbHUKOB. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OCTPOTr0 yriia NpsIMOYrojIbHOIO
TpeyroybHuKa U yriaos ot 0° 10 90°. Penierne npsMOyrobHbIX TPEYTOILHUKOB. 3aMeuaTelIbHbIe
TOYKHU TPEYroJbHUKA: TOUKHU MEPECEUEHUs CEPEANHHBIX MEPIEHIUKYISPOB, OMCCEKTPHC,
MeauaHd. OKpyKHOCTb Jiliiepa.

YerbIpéXyroabHUK

[Tapannenorpamm, ero cBoiicTBa u npu3Haku. [IpsmMoyronsHuK, KBaapaT, poM0O, UX
CBOICTBa U npu3HaKku. Tpanenus, cpeansist IMHUS Tpaleuuu; paBHOOEIpEeHHAs TpaneLusl.

OxkpyxHOCTH

Lentp, panuyc, auamerp. LleHTpallbHbII, BIMCAHHBIN YTOJI; BEIMYMHA BIIMCAHHOTO YIJIA.
B3anMHOe pacnioniokeHue NpssMON U OKPYKHOCTH, ABYX OKpy>KHOcTel. KacarenpHas u cekymas
K OKPY>XKHOCTH, PABEHCTBO KacaTeJIbHbIX, IIPOBEACHHBIX U3 OHON TOYKU. MeTpudeckue
COOTHOUIEHUS B OKPYKHOCTHU: CBOMCTBA CEKYINX, KACATEIbHBIX, XOP.

OKPY)KHOCTB, BIIMCAaHHAs B TPCYT'OJIBHUK, U OKPY’KHOCTD, OTIMCAHHAA OKOJIO
TPECYroJIbHUKA. BrmcanHpie 1 OMHMCaHHBIC YCTBIPEX YT OJIbHUKMU.

H3mepeHne reoMmeTpu4ecKuX BeJTUYHH.

[TonsaTue o muomanu miockux Guryp. PaBHococTaBieHHbIE U PaBHOBEIUKUE (PUTYPBI.
[Tnomane npsimoyronbHuka. [Inomanp napanienorpamma, TpeyrojibHUKA U Tpanenuu
(ocHOBHBIE (hopMyIIbl). POPMYIIbI, BEIpAXKAIOLIME IIJIO0IIAlb TPEYTOJIbHUKA: Yepe3 JIBE CTOPOHBI U
yroJl MeXay HUMH, Yepe3 MEPUMETP U paJuyc BIMCAHHON OKpyX)HOCTH, popMmyia ['epoHa.
[Tnomanp yeTbipexyroibHuKa. CBA3b MEXY IUIOMAASIMU TOJOOHBIX QUTYD..

O0o0maroniee NOBTOpPeHUE

9 kJaacc.

1.KBaaparuunas GyHKumus

Oynkuus. Bospacranue u yosiBanue pynkiun. KpagpatHsiit TpexuiieH. Paznoxenue
KBaJPaTHOI'O TPEXUYJICHA HA MHOKUTENN. Penienue 3a1ad myTeM BBIICICHNS KBaIpaTa ABydsieHa
13 KBaJIpaTHOTO TpexwieHa. OyHKIus y:ax2+Bx+c, ee cBoiicTBa u rpaduk. [Ipocreiimme
npeobpazosanus rpadgukos Gyskiumil. Oyrkims y=x". Onpe/eneHne KOpHS n-i CTENeHH.
Berunciienre KOpHeH N—il CTENCHMU.

2.YpaBHeHHUSs] M HEPABEHCTBA C O/IHOI NepeMeHHOM

Llenoe ypaBHeHME U ero KOpHU. bukBanpaTHbeie ypaBHeHUs. [|poOHbIe paliMoHaIbHbIE
ypaBHeHUs. PelieHne HepaBeHCTB BTOPOM CTENEHU C OJHOW MepeMeHHOW. Pelienne HepaBeHCTB
METOJ0M HHTEPBAJIOB.

3.YpaBHeHHs U HEPABEHCTBA C ABYMs IIEPEMEHHBIMHM U MX CHCTEMbI

VYpaBHeHUe ¢ ABYMS NepeMEeHHBIMU U ero rpaduk. ['paduueckuii cnocod pemeHus cucreM
ypaBHEHUN. Pemenue cuctem cojiepKaiimux 0JHO YpaBHEHUE NIEPBOM, a APyroe BTOPOU CTEIICHH.
Peienne TeKCTOBBIX 3a/1a4 METOJOM COCTaBJIeHUs cucTeM. HepaBeHCcTBa ¢ IByM IIEpEMEHHBIMH.
CucTtemMbl HEpaBEHCTB C JBYMS IIEPEMEHHBIMHU.

4.I1porpeccuu



[TocnenoBarenbHOCTH. ApudMeTnyeckast U TeoMeTprueckas nporpeccuu. @opMyiel n-ro 4ieHa
Y CYMMBI N TIEPBBIX WICHOB IIPOIPECCUHU.

5..971eMeHTbl KOMOMHATOPMKH M TEOPHHU BEPOATHOCTEH

ITOBTOPEHHE

BekTopnl

Onpez[eneHI/Ie BCKTOpa, HA4YaJ10, KOHCII, HYHCBOﬁ BCKTOP, JJIMHA BEKTOPA, KOJINIMHCAPHBIC,
COHAIIpaBJICHHBIC, ITPOTHUBOIIOJIOKHO HAITPABJIICHHBIC, PABHBIC BEKTOPLI. 0003HaYCHUE U
I/1306pa}K€HI/Ie BCKTOPOB. OTKJ'Ia,Z[bIBaHI/IC BCKTOpa OT HaHHOﬁ TOYKH.

CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB. 3aKOHBI CJI0KEHUS, ONPEAEIEHUE CYMMBI, IPABUIIO
TpPEYroJIbHUKA, IPaBuIIo napaienorpamma. Iloctpoenne BekTopa, paBHOTO CyMMeE JBYX
BEKTOPOB, UCIIOJIb3Ys paBUjIa TPEYroJbHUKA, IapauleIorpaMMa, MHOroyrojabHuka. Ilonsarue
Pa3HOCTHU ABYX BEKTOPOB, IPOTHUBOIIOIOKHBIX BEKTOPOB.

Omnpenenenre yMHOXKEHHS BEKTOpa Ha YUCIO, CBOWCTBa. [IprMeHeHne BEKTOPOB K PELICHUIO
3a/1a4. TEOPEMBI O CPEAHCH JTUHUH TPATICIINH U AJITOPUTM PEIICHHS 3a/1a4 C IPUMEHCHHEM dTOU
Teopemsl. 1

MeTtox koopauHAT

JlemMma 0 xosMHEapHBIX BeKTOpax. Teopema 0 pa3iioKeHUH BEKTOPaA IO JBYM JaHHBIM
HEKOJUIMHEAPHBIM BekTopaM. [IoHsATHEe KOOpAMHAT BEKTOPA, KOOPAUHAT CYMMBI M Pa3HOCTH
BEKTOPOB, IPOU3BEACHUS BEKTOpa Ha 4K ciio. DOpMyJIbl KOOPAMHAT BEKTOPA Yepe3 KOOPAUHATEI
€ro KOHIIa U Havajla, KOOPJMUHAT CEpEANHbI OTPE3KA, JJIMHBI BEKTOPA U PACCTOSIHUA MEXY
JBYMsI TOUKaMU. Y paBHEHUE OKPYKHOCTH U IpsiMoid. M300paxkeHne oKpyKHOCTH U NPSAMOi,
3aJJaHHBIX YPAaBHEHUSIMHU, TPOCTEHIIINE 3a1a4 B KOOpAUHATAX.

CooTHomIEeHUSI M€Ky CTOPOHAMH U YIJIaMH TpeyrojbHuka. CkajsipHoe Npou3BeaeHne
BEKTOpPOB

Ornpezenenne cuHyca, KocuHnyca u TanreHnca yriaoB ot 0° 1o 180°, hopMysibl 17151 BEIYUCIICHUS
KOOPJIMHAT TOYKH, OCHOBHOE TPUTOHOMETPHUUECKOE TOX/1€CTBO. POpMYyIsia OCHOBHOTO
TPUTOHOMETPUYECKOTO TOXKECTBA, pocTeiine Gopmyisl npuseneaus. opmyna miomain
TpeyroiabHuKa. TeopeMbl CHHYCOB U KOCHHYCOB. MeTObl POBEACHHS U3MEPUTENBHBIX padoT.
Teopema o cKalsipHOM MPOU3BEECHUH JIBYX BEKTOPOB U €€ CIEACTBHUS.

JITMHA OKPYKHOCTH M IJIOLIA/Ab KPyra

Onpeznenenye NpaBUIbLHOIO MHOTOYTOJIbHUKA, (OpMYJIa /ISl BBIYUCIICHUS YIJla PaBUIIBHOTO 71 -
yrosibHUKa. TeopeMbl 00 OKPYKHOCTSAX: ONIMCAHHOM OKOJIO PAaBUIILHOTO MHOTOYT'OJIbHUKA U
BIINCAHHOW B ITPaBWJIbHBII MHOTOYTOJIbHUK. DOPMYJIbI ISl BBIYMCIIEHUS TUIOIIAIU TIPABUIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI ¥ PAaJInyca BIIMCAHHOW OKPYKHOCTH. DOpMyIIbI JIMHBI
OKPYXHOCTH U JUIMHBI IYTH OKpYXHOCTU. DOopMyIIbl IUIOMIA M Kpyra U KpyroBOro CeKTopa..

JABuKeHust

[TonsiTne oTOOpaXkeHUs TUIOCKOCTH Ha ce0s 1 aBmkeHus. CBOWCTBa IBI)KCHHH, OCEBON U
LHEeHTpalbHOU cuMMeTpuu. [loHsTHE MapaiensHoro nepenoca. OCHOBHBIE 3TaIlbl
JI0OKa3aTelIbCTBA, YTO MapaJulesIbHbIN IEPEHOC €CTh ABHKeHHE. [lonsaTHe moBopoTa.
JI0KA3aTeJIbCTBO TOTO, YTO IMIOBOPOT €CTh IBUKEHHUE.



HauvanbHble cCBeIeHHS U3 CTEPEOMETPHH

MHororpaHHuK, Npu3Ma, napauieienunes, 00beM Teia, CBOICTBA NPAMOYIOJIbHOTO
napajuienenunena, nupamuaa. Lunuuap, konyc, chepa u map.

00 akcuomMax IIAHUMETPUH

O3HaKOMJIEHHE C CUCTEMOM aKCHOM, IT0JIO)KEHHBIX B OCHOBY M3YyU€HUS Kypca FEOMETPUH.
[TpencraBiaeHne 06 OCHOBHBIX 3Tanax pa3BUTUS T€OMETPUH.

IHoBTOpenue. Pemenne 3axaq

HauanpHele reoMmerpuueckue cenenus. [lapamnensnsie npsMeie. OKpy:KHOCTb. TpeyronbHUKY.
YerslpexyronbHukd. MHOrOyronbHuku. Bekropsl. Meton koopauHar. [IBuxkenue.

TeMarnueckoe IJIaHUPOBAHUE

5 kimacc
Kozgsl
HIIEMEHTOB
Kon-Bo | conepkanus
Ne ypoxka Tema ypoxka 4acoB (K2C)
Harypaabhblie unciia (204)
1-2 Psin HatypasibHBIX "ncen 2 1.1.1,1.1.2
3-5 [udpsl. JlecaTuynast 3anuch HATypaIbHBIX YUCEI 3 11.1,1.1.2
1.1.1,11.2,7.5.
6-9 Otpe3ok. [lnnnHa oTpeska 4 1
10-12 | ITnockocts. [Ipsmas. JIyu. 3 7.1.1
13-15 | Hlkana. KoopauHaTHBIN JTy4. 3 6.1.1
16-18 | CpaBHeHHE HATypaJIbHBIX YHCEI 3 1.1.2
[ToBTOpEeHME 1 crcTeMaTH3anus y4eOHOTo MaTepHraa 1mo
19 teMe "Harypanbhble uncia" 1 1.1.2
KonTponbhas pabota Nel no teme «HarypanbHbie
20 UCIIa» 1 1.1.2
CioxeHue H BbIYMTAHHE HATYPAJbHBIX yuces (33 4)
CnoxeHue ¥ BbIUUTaHUE HAaTypalibHbIX uncen. CBoWcTBa 1.1.2,1.2.1,2.1.
21-24 | cnoxenus 4 1,2.1.3
25-29 | BerunTanue HaTYpaJIbHBIX YHCEI 5) 1.1.2
30-32 | YUncnoBble u OyKBeHHbIE BhIpakeHHsI. POPMYIIBI 3 211
Kontponbnas padora No2 o tem "Crnoxxenue u
BBIYMTAHUE HATYpaJIbHBIX yucel. YuciaoBbie U
33 OYKBEHHBIC BhIpaKCHHS. DOPMYITBI» 1 112211
1.1.2,21,2.1.1,
2.1.2,2.1.3,2.1.
34-36 | YpaBHeHUs 3 4311
37-38 | Yron. OG03HAYCHHE YTIIOB. 2 112711
39-43 | Bunsl yrios. M3mepenue yrios. 5 1.1.2,71.1
44-45 | MuoroyronsHuKH .PaBHbIe puUrypsl 2 1.1.2
46-48 | TpeyroJbHUKH U €T0 BUJIBI 3 112711
49-51 | IIpsmoyronpHUK. Och CUMMETpUHU (HUTYPHI 3 1.1.2,71.1
52 [ToBTOpEeHME 1 cucTemMaTusanms yaeOHOro Marepuaa 1 1.1.2,31.1




Kontponbnas padota Ne 3 YpaBaenue. Yro. 11.2,3.1.1,7.1.
53 MHOTrOyroJIbHUKH 1 1
YMHOXKEeHUE U JeJIeHre HATYPaJbHbIX uncesa (37 4)
94-57 | YmHoxkeHue. [lepemecTuTenbHOE CBONCTBO YMHOXKEHUS 4 1.1.2
CouerarenbHOE U pacpeIeIUTeIbHOE CBONCTBO
58-60 | ymHOXCHHS 3 1.1.2
61-67 | denenue 7 112
68-70 | JlenmeHue ¢ OCTaTKOM 3 1.1.2,1.1.7
71-72 | Crenens yucia 2 1.1.2,1.1.3
Kontposbhas padota Ne 4. YMHOKEHHE U JEICHUE
73 HaTypaJIbHbIX yncesl. CBONCTBO YMHOXEHUS 1 1.1.2,1.1.7
74-77 | ITnomans. [Tnomaas npsiMOyrojJpHUKA 4 1.1.2,75.4
71,7.11,7.1.2,
7.1.3,7.1.4,7.1.
78-80 | IpsmoyronpHblil napamuienenunes. [lupamuna 3 5,7.1.6
81-84 | OO6BeM NPSIMOYTOJILHOTO MapajuIeIenune/a 4 7.5.9
85-87 | KomOuHaropHslie 3a1a9n 3 1.1.2,8.3,8.3.1
88-89 | [loBTOpeHHUE U cucTeMaTH3aIMs y9eOHOT0 MaTepuaa 2 1.1.2,75.4
KoHnTtposbHas pabora Ne5 o teme «JleneHue ¢ octaTkoMm. 1.1.7,7.5.4,8.3,
90 [Tnomane NpsIMOYTOJIbHUKAY 1 8.3.1
O0ObIkHOBeHHBIE 1poou (184)
91-95 | INonsTHE OOBIKHOBEHHOMU qPOOH 5 1.2.1
[IpaBuiibHBIE U HeMIpaBUIIbHBIE TpoOu. CpaBHEHHE
96-98 | npobeii 3 1.2.1
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
99-100 | 3HaMeHaTeIsIMH 2 1.2.2
101 Jpobu u nenenue HaTypalbHBIX YHCET 1 1.21,1.2.2
102-106 | CmemanHble Yncia 5 1.21,1.2.2
107 IToBTOpEeHME U cucTemMaru3alys yueOHOro Marepuaa 1 1.2.1,1.2.2
108 KontposnbHas pabora Ne 6 "OObIKHOBEHHbIE Jpoou" 1 121,122
Jecsituunblie 1poou (48 1)
109-112 | IlpeacraBneHue 0 AECATUYHON qpodH 4 1.2.6
113-115 | CpaBHEHHE JCCSITHUHBIX apoOeit 3 1.24
116-118 | Okpyrnenue gucen. [pukuaka 3 1.24
119-124 | CnoxeHre ¥ BEIUUTAHUE IECATUYHBIX Ipo0eit 6 1.24,1.2.5
Kontponbnas pabora Ne 7 "TloHsiTe 0 necaTUIHOM
npobu. CpaBHEHUE, OKPYTJICHHE, CII0KEHHUE U BEIUNTAaHUE 1.2.4,1.251.2.
125 JECATUYHBIX Tpodei” 1 6,1.5.7
126-132 | YMHOXEeHHEe NeCITHUHBIX Apobei 7 1.25
133-141 | JleneHue AeCSITHUHBIX ApoOei 9 1.2.5
KonrtponsHas pabora Ne 8 YMHOXKEHUE U JefieHe
142 JECATUYHBIX Tpo0ei 1 1.25
Cpennee apudmernueckoe. CpeqHee 3HAUCHUE
143-145 | BeNMYMHEL. 3 125
146-149 | IlpouenTtsl. HaxoxaeHuE MPOIIEHTOB OT YHCiIa 4 125154
150-153 | HaxoxaeHue yucia mno ero npoueHTaM 4 1.25154
154-155 | TloBTOopeHue u cucreMaTu3alus yaeOHOro matepuana 2 154,157
KonTponbnas pabota Ne 9 Cpennee apudmeTrdeckoe.
156 [TporeHTHI 1 154
Hrorosoe nosropenue (14 4)
157-158 | UncnoBble n OyKBEeHHBIE BBIpAKEHHS. DOPMYITBI 2 1.1.2,1.2.2,1.2.
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1.1.2,1.2.2,1.2.
159-160 | ®opmyisl 2 5,1.5.3
1.1.2,1.2.2,1.2.
161-162 | Pemenne ypaBHeHU 2 53.1.1
163 Crenens 4ncia 1 1.1.2,1.1.3
164 [Tnomane 1 00BeEM 1 15.3,754
165 Pemenue 3a1a4 Ha MPOLICHTHI 1 154,155
1.1.2,1.2.2,1.2.
4,1.251.26,1.
166 KonTponbnas paborta Ne 10(urorosas) 1 54311331
1.1.2,11.7,1.2.
2,1.2515.4,3.
167-170 | IloBTOpeHue M cUCTeMaTH3alMsl Y4eOHOr0 MaTepuasia 4 1.1
TeMarnueckoe NIaHUPOBAHUE
6 kiacc
Konbr
HIIEMEHTOB
Koin-Bo | conmeprxanus
Ne ypoka | Tema ypoka 4acoB (K9C)
Konapl
3J1eMeHTOB
Koua-Bo | conep:kanus
Tema ypoka yacoB | (K9C)
JeauMocTh HATYpaJbHBIX unces (17 1)
1-2 Jlenurenu u KpaTHbIe 2 1.14
3-5 [Tpuznaku genumoctu Ha 10, Ha 5 1 Ha 2 3 1.1.5
6-8 [Tpu3naku genmumoctr Ha 9 w1 Ha 3 3 1.15
9 [TpocTeie U cOCTaBHBIC YUCIIA 1 1.14
10-12 | HanGonpuuii oOMUi AEIUTED 3 1.1.6
13-15 | Haumenslmee o01iee KpaTHOE 3 1.1.6
1.14,1151.1.
16 [ToBTOpEHME U cucTeMaTu3alus yaeOHOTO MaTepraia 1 6
Konrtponbnas pabora Ne 1 "JlenumMocTh HaTypalbHBIX 1.141151.1.
17 gucen" 1 6
OO0biIkHOBeHHBIE 1po0u (38 1)
18-19 | OcHoBHBIE CBOWCTBO ApoOU 2 1.2.1
20-22 | Cokparnienne qpooeit 3 1.2.1
[TpuBenenue apobeit k 001IEMY 3HAMEHATEINIO.
23-25 | CpaBHeHue apoOei. 3 1.2.1
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ pa3HBIMU
26-30 | 3HaMeHaTensIMH 5 1.2.2
Konrponsnas padora Ne 2 o teme «CpaBHEHHE.
CrnosxeHue ¥ BBIYUTaHUE APOOEH ¢ pa3HbIMU
31 3HaMeHareIIMu" 1 1.21,1.2.2
32-36 | YMHOXeHHe apodei 5 1.2.2
37-39 | Haxoxnenue npobu OT uncia 3 1.2.3
40 KonrtponbHas padora Ne 3 o Teme "YMHOXKEHHE 1 1.2.2,1.2.3




npobei”

41 B3anmHo oOpatHble yncia 1
42-46 | [lenenue npobeii 5 1.2.2
47-49 | HaxoxaeHue yucia 1o 3aJaHHOMY 3HaYSHHUIO €ro IpooH 3 1.2.3
50 IIpeoOpazoBanre OOBIKHOBEHHOH APOOH B ICCSITHUIHYIO 1 1.2.6
o1 beckoHeuHble NEpUOANYECKUE AECATUYHBIE IPOOU 1 1.2.6
52-53 | Jlecarnunoe npuOiamkeHne 0OBIKHOBEHHOH 1pooH 2 1.2.6,1.5.7
54 [ToBTOpEHME M cHUCTeMaTH3alMs Y9eOHOTO MaTepraia 1 12.2,1.2.6
55 KonTponbaas paborta Ne 4 o reme "[lenenue apodeii” 1 1.2.2,1.2.6
OTHomeHus 1 nponopuuu (28 4)
56-57 | OtHomeHus 2 155
58-61 | [Ipomopiuu 4 15.6
62-64 | [IporieHTHOE OTHOIIICHHUE JIBYX YHCET 3 155
KonTponbaas padota Ne 5 o reme "OTHOIICHUS U
npornopuuu. [IponopiroHanbHOE OTHOIIEHUE ABYX
65 ypcen" 1 155,156
66-67 | [Ipsmast 1 oOpaTHast MPONOPIMOHATBHBIC 3aBUCUMOCTH 2 15.6
68-69 | JleneHue uncia B JAHHOM OTHOIIICHHH 2 15.6
70-71 | OKpy’>KHOCTb M KpYyr 2
72-74 | 1nuna okpyxsocta. [lomanp kpyra. 3 7.5.2,7.5.8
75 [{ununnp, KoHyc, map 1
76-77 | JlmarpaMMbl 2
Crnyuaiinble coObiTusI. BeposiTHOCTB citydaiiHOTO
78-80 | coObITHsA 3 8.2.1,8.2.2
81-82 | [loBTOpeHue u cucreMaTH3anys yaeOHOro MaTepuaia 2 1.5.6,7.5.2
KoHntpoinbnas padora Ne 6 «[Ipsimast u oOpaTHas
83 MIPOMTOPIIMOHAIILHBIC 3aBUCHMOCTH 1 1.5.6
Panmnonaabnble ynucsaa u aeiicteus Haa Humu (704)
84-85 | IlosoxxuTenpHBIC U OTPUIIATEIHLHBIC YHCIIA 2
86-88 | KoopnunaTtHas npsmast 3 6.1.1
89-90 | Llenwic uncia. PanmoHanbHbIe Yynciia 2 1.3.1
91-93 | Moayib yncna 3 1.3.2
1.3.2,1.3.3,6.1.
94-97 | CpaBHeHuUe Unces 4 2
KonTponbnas padota Ne 7 "ParmonanbpHbie Yrcha. 1.3.1,1.3.2,1.3.
98 CpaBHenue yucen." 1 3
99-102 | CnosxeHue pallMOHAIBHBIX YHCET 4 1.34
103-104 | CpoiicTBa CIOXKEHUS PAMOHATGHBIX YHCET 2 1.34
105-109 | Beruntanue paioOHAIBHBIX YHCET 5) 1.3.4
KonTponbnas padota Ne 8 "CioxeHue 1 BHIYUTaHUE
110 panroHaIbHBIX YHcen" 1 1.34
111-114 | YMHOXEHHE palliOHATBHBIX YUCEI 4 1.34
IlepemecTuTenbHOE U COYETATEIBHOE CBOMCTBA
115-117 | ymMHOXEHUS pallMOHAIBHBIX YUCEIl 3 1.3.4,1.3.6
118-122 | PacnipenenuTebHOE CBOWCTBO YMHOKEHUS 5) 1.3.4,1.3.6
123-126 | JleneHue paniMoOHAIBHBIX YUCEI 4 1.34
Konrponbnas padora Ne 9 "YMHOXKeHHE U JleneHue
127 parMoHaIBHBIX Yrcen" 1 1.3.4,1.3.6
128-131 | Pemenue ypaBHeHUM 4 3.11
132-136 | Pemenue 3aa4 ¢ MOMOIIBIO YPABHCHHIA 5 3.1.1,3.3.2
137 Konrposnsnas padora Ne 10 "Pemenue ypaBHeHHH 1 1 3.1.1,3.3.2




penIeHne 3aa4 ¢ TOMONIBI0 YpaBHEHUM"

138-140 | IlepneHauKyIsIpHBIE TPSIMBbIE 3 7.1.3
141-143 | OceBas u 1IeHTpaJIbHASI CAMMETPHH 3
144-145 | TlapannenbHble NPsSMBbIE 2 7.1.3
146-148 | KoopaumHaTHas IIOCKOCTh 3 6.2.1
149-150 | I'pacuku 2
151-152 | IToBTOpEeHME M CUCTEMAaTH3aIHsI YUeOHOTO MaTepuaa 2 7.1.3
Kontposbnast padora Ne 11 "[leprieHauKyaspHbie 1
napaiensHbie npsMbie .OceBast U LIEHTpaIbHAs
153 cumMMmeTpun" 1 7.1.3
IToBTOpeHUe U cUCcTeMATH3AMA Y4eOHOr0 MaTepuaJa
(17 v)
1.14,1151.1.
6,1.2.2,1.3.1,1.
3.2,1.3.3,1.34,
[ToBTOpEHME M cHUCTeMaTH3alMs Y9eOHOTO MaTepraia 1.5.5,1.5.6,7.1.
154-169 | kypca MaTeMaTHKu 6 Kjacca 16 3
1.2.1,1.2.2,1.3.
1,1.3.2,1.3.3,1.
KoHntposbHas padora Ne 12. toroBast KOHTpOJIbHAs 3.4,3.1.1,3.1.2,
170 pabora 1 3.3.2
TeMarnueckoe NIaHUPOBAHUE
Txnacc
Kongbr
DJIEMEHTOB
Koin-Bo | copepxkanus
Ne ypoka | Tema ypoka gacoB | (KDC)
Bobipaikenusi, To:kIecTBa, ypapHenus. HauanbHsblie
reomerpuyeckue ceegenns. Tpeyroabuuku (36 4)
1 UncnoBsle U ayireOpandyecKkue BbIPAKEHUs 1 2.1.1
Brruncienue 4ucnoBbIX BeIpaXKEHUH (I€CATUYHbBIE 2.1,2.11,2.1.2,
2 TpooH) 1 213,214
21,2.1.1,2.1.2,
3 BrIpaxkeHus ¢ nepeMeHHbIMU 1 213214
4 IIpsimMast n oTpe3ok 1 7.1.1
5 JIy4y u yron 1 711,712
JlonycTrMble 3HaU€HUs IEPEMEHHBIX B BHIPAKEHUSX. 21,211,212,
6 Dopmyisl 1 213,214
7 CpaBHeHHE 3HAYCHUN BBIPAKECHUN 1 211,212
1.1.2,21,2.1.1,
2.1.2,2.1.3,2.1.
8 CBoiicTBa AeHCTBANA Hal YHCIIAMHU 1 4
9 CpaBHEHUE OTPE3KOB U YIIIOB 1 7.11
7.1.1,7.1.4,75.
10 M3mepenune oTpe3KoB 1 1
11 ToxnecTBa 1 2.1.4
21,21.1,2.1.2,
12-13 | ToxmecTBeHHbIE TPe0OpPa30BaHNUs BHIPAKEHHH 2 213214




14-15 | Usmepenue oTpe3koB. 3mepeHne yriion 2 7.1.1,7.5.1
KonTtponbHas padora Ne 1 Yucnossle u anredpandeckue
BBIpaKEeHHs. TOXKIECTBEHHBIC MPE0Opa3oBaHUs 21,2.1.1,21.2,
16 BBIPAXKEHUI 1 213214
17-18 | YpaBHEHUS U €ro KOPHU 2 3.1.1
19-20 | IeprieHqUKyIIpHBIC TIPSIMBIC 2 7.1.2,7.1.3
21 JluneliHoe ypaBHEHHE C OJTHOM MEPEMEHHOU 1 3.1.13.1.2
22 Pemenue nuHeHbIX ypaBHEHUN 1 3.1.13.1.2
3.1.1,3.1.2,3.3.
23 Pemenue 3aay ¢ mOMOIIBI0 YpaBHEHUH 1 2
3.1.1,3.1.2,3.3.
24 Pemenue 3amau 1 2
KonTponbnas padora Ne 2 "HauanbHble TEOMETPUUICCKUE 7.1.1,7.1.2,7.1.
25 CBeIECHUS 1 3
3.1.1,3.1.2,3.3.
26-27 | Pemenue 3a/1a4y C MOMOIIBIO YPaBHEHU 2 2
28 Cpennee apudMeTHIECKOE, pa3Max M MOja 1 8.1,8.1.1,8.1.2
29-30 | IlepBslii mpU3HAK PaBEHCTBA TPEYTOJIHLHUKOB 2 7.2.4
31 Cpennee apudMeTHIECKOE, pa3Max u MOJa 1 8.1,8.1.1,8.1.2
32-33 | MeamnaHa Kak CTaTUCTHYECKAs XapaKTEPUCTUKA 2 8.18.1.1,8.1.2
34 [lepBblii mpU3HAK PAaBEHCTBA TPEYTOJIHLHUKOB 1 7.2.4
35 Menunana, GMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKOB 1 7.2.1
KonTponbnas padota Ne 3 o reme "YpaBHEeHUS C OQHON
36 epPeMEHHO " 1 3.1.1,3.1.2
@Oyukuun. Tpeyroasauku (19 4)
37 Urto Takoe GpyHKIHS 1 5.1.1
38 Brrancnenue 3Hauennii GyHKumid no popmyse 1 5.1.1
39-40 | Menmnana, GMCCEKTPUCHI U BHICOTHI TPEYTOJIbHUKOB 2 7.2.1
41 Brrancnenue 3Hauennii GyHkumid no popmyse 1 5.1.1
42-43 | I'padux GpyHkumm 2 5.1.2
44-45 | Bropoli u TpeTuil Npu3HaK1 paBEHCTBA TPEYTOJIbHUKOB 2 7.2.4
46-47 | Ilpsimasi MpONOPIIMOHAIBHOCTB U €€ Tpaduk 2 5.14
48 Jlunelinas yHKIMS U ee rpaduk 1 5.15
49-50 | Bropoii u TpeTuii Mpu3HAKK PaBEeHCTBA TPEYTOIHHUKOB 2 7.2.4
51 Jlunelinas yHKIMS U ee rpaduk 1 5.15
52 Pacnionoxxenue rpadukoB TMHEHHBIX QYyHKINN 1 5.1.5
51.25.1.45.1.
53 KonTponbras padora Ne 4 o reme "DynHkns" 1 5
54-55 | 3ajgaum Ha MOCTPOCHHE 2 7.2.4
CreneHb ¢ HATYPAJIBHBIM MOKAa3aTeeM.
Tpeyroabuuku (17 4)
56 OmnpeneneHne CTENeHN ¢ HaTypaJIbHBIM MOKa3aTelleM 1
57-58 | YMHOXeEHNE U IENEeHUE CTENEHER 2
59 3anaun Ha moCcTpoeHue (MOCTPOEHUE) 1 7.2.1,7.2.4
7.21,7.2.2,7.2.
60 Pemenue 3amau 1 4
61-62 | Bo3BeneHne B cTENEeHbh MPOU3BEICHHS U CTCIICHH 2
63 OJHOYJIEH U €r0 CTaHAAPTHBIN BUJT 1
64-65 | Pemenue 3amau 2 122,724
VYMHOXEHNE OqHOWIEHOB. Bo3BeneHue oqHOWICHA B
66-67 | cteneHn 2




68 OyHKIUS y=X". H y=X" ee CBOICTBA U rpaduk 1 5.1.1
7.21,7.2.2,7.2.
69 Kontposbnas padora Ne 5 TpeyronbHUKH 1 4
70 ITpu3Haky napajuIeaIbHOCTH ABYX NPSMBIX 1 7.1.3
71 DyHKIHSA Y=X°. M y=X" ee CBOJCTBA U rpaduK 1 5.1.1
Konrponsnas padora Ne 6 CreneHp ¢ HaTypaJbHBIM
72 MoKa3areieM 1 2.2
MHorouwieHbl. ApudpMeTHyeckne onepanuu Haj
MHoOrowieHamu (29 4)
73 MHOTOWIECH U €r0 CTaHIAPTHBIN BUJI 1 2.1.3,2.3.1
2.3.1,3.1.1,3.1.
74-75 | Ilpu3Haku napaieTbHOCTH JBYX MPSMBIX 2 2
76-77 | CrnoxeHre ¥ BBIYMUTAHHE MHOTOYICHOB 2 2.3.1
78 VYMHOXKEHNE OJHOYWIEHA Ha MHOTOYJIEH 1 2.3.1
79 IIpu3HaKy napajIeNnbHOCTH JBYX NPSMBIX 1
80 AKcroMa mapajuIeIbHBIX TPSIMBIX 1
Hcnonp30BaHre YMHOXKEHUS OHOWIEHA HA MHOTOUJICH
npu peoOpa3oBaHus aareOpanuecKuX BEIPAKEHUH U
81-82 | pemenuun ypaBHEHUI 2 2.3.1
83 Brinecenne o01ero yMHOXKHUTEIS 32 CKOOKU 1
84-85 | Akcroma mapauielIbHbBIX MPSMbBIX 2
86-87 | BerHecenue o01Iero yMHOXHUTEIS 32 CKOOKU 2
KonTponbnas padora Ne 7 mo reme "CymMma 1 pa3HOCTh
88 MHOTO4JIeHOB. [Ipon3Beienne ofHOYwIeHa 1 MHOTOWICHA" 1 2.3.1
89-90 | Akcuoma mapamuIelIbHbBIX MPSIMbBIX 2
91-92 | YMHOXEHHE MHOTOYICHA HA MHOTOWICH 2 2.3.1
Paznoxenre MHOTOWIEHa HA MHOKUTEIN CIIOCOOOM
93 TPYOIUPOBKH 1 2.3.3
94-95 | Pemenue 3amauy 2
PaznoxeHne MHOro4JieHa Ha MHOKUTEININ CIIOCOO0M
96 TPYIITUPOBKHU 1 2.3.3
97-98 | JlokazaTenbCTBO TOXKICCTB 2 2.3.3
99 Pemenne 3amau 1
Konrtponsnas padora Ne 8 o teme "[lapamiensHble
100 npsimbie" 1
101 Kontposnbnas padora Ne 9 "MHuorouieHs!" 1 2.3.1,2.3.3
®opMy.Ibl COKPAIIEHHOT0 YMHOKeHUs1. COOTHOLIEHUSs
MesK1y CTOPOHAMM M YIJIAMH TPeyrojabHUKOB (31 )
Bo3BezneHue B kBajipaT CyMMBbI U Pa3HOCTH ABYX
102 BBIPKECHHI 1 2.3.2,2.3.3
103 Bo3BezneHue B Ky0 CyMMBbl M pa3HOCTH JIBYX BBIpayKEHHH 1 2.3.2
104-105 | CymMma yriioB TpeyrojabHUKa 2 7.2.6
106 BosBenienne B Ky0 CyMMBI 1 pa3HOCTH JIBYX BBIpayKEHHH 1 2.3.2
PaznoxeHne Ha MHOKHUTEIH € TIOMOIIBIO (OPMYIT
107-108 | xBajpaTa CyMMBI U KBapaTa pa3HOCTH 2 2.3.2,2.3.3
CoOTHOIIIEHUS MEXKIY CTOPOHAMHU U YTIIaMH
109-110 | mpsMOYTOIBHOTO TPEYrOJIbHUKA 2 7.2.7
111-112 | YMHOXXeHHE Pa3HOCTH JBYX BBIPAKEHUN Ha €€ CyMMY 2 2.3.1,2.3.2
113 Paznoxxenne pa3HOCTH KBaIpaTOB HA MHOKHUTEIN 1 2.3.3
COOTHOILIEHUS MEXK]ly CTOPOHAMH U YTIIaMHU 7.25,7.2.6,7.2.
114 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 7




Kontponbnas padora Ne 10 CooTHOIIEHUS] MEXTY 7.2.5,7.2.6,7.2.
115 CTOPOHAMHU U yIJIaMU TPEYrOJbHUKA 1 7
116 Paznoxxenne pa3HOCTH KBaJIpaTOB HA MHOKHUTEIN 1 2.3.2,2.3.3
117-118 | Pa3noskeHue Ha MHOKUTEIIM CYMMBI 1 pa3HOCTH KyOOB 2 2.3.3
119-120 | IIpsaMoyTOIBHBIC TPEYTOJIBHUKH 2 7.2.3
Konrtponbnas padora Ne 11 "KBaapat cymmsl u
pazHoctu. PazHocTs kBagpaToB. CyMMa B pa3HOCTh
121 KyOOB" 1 2.3.2,2.3.3
2.3.1,2.3.2,2.3.
122-123 | IIpeoOpazoBaHme HEIOT0 BHIPAKEHUSI B MHOTOYJICH 2 3
124-125 | IIpssMmOyrosibHBIE TPEYTOJIBHUKH 2 7.2.3
[IpumeHeHne pa3IMYHbIX CIIOCOOOB IS Pa3JIOKeHUS HA
126-127 | MHOXUTEIH 2 2.3.2,2.3.3
2.3.1,2.3.2,2.3.
128 [TpumeHeHne npeoOpa30BaHMM LENbIX BRIPAKEHHUH 1 3
129-130 | IlocTpoeHue TpeyrobHUKA 110 TPEM dJIEMEHTaM 2 7.2.4
2.3.1,2.3.2,2.3.
131 [Tpumenenue nmpeoOpa3oBaHMIA IEJIBIX BBIPAKCHUI 1 3
Kontposnbnas padota 12 "®opmysibl COKpaIieHHOTO 2.3.1,2.3.2,2.3.
132 YMHOXEHHS" 1 3
Cucrembl JTnHEeHHBIX ypaBHeHHH. COOTHOLIEHUS
MeK/1y CTOPOHAMM M YIJIAMM TPEYroJIbHHUKA (26 1)
3.1.1,3.1.2,3.1.
133 JluHeliHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH 1 6
134-135 | IlocTpoeHue TpeyroabHUKA IO TPEM dJIEMEHTaM 2 7.2.4
3.11,3.1.2,3.1.
136-137 | I'padux 1uHEHHOTO YpaBHEHHUS C ABYMS MEPEMEHHBIMU 2 6,5.1.11
3.1.6,3.1.7,3.1.
138 CucreMbl TMHEIHBIX YPAaBHEHUH € ABYMsI IEPEMEHHBIMU 1 8
7.24,7.2.5,7.2.
139-140 | Pemenue 3amau 2 6
141 CucreMbl TUHEHHBIX YPaBHEHUH € ABYMsI IEPEMEHHBIMU 1 3.1.7,3.1.8
142-143 | Cnoco0 moaCcTaHOBKU 2 3.1.7,3.1.8
7.2.5,7.2.6,7.2.
144 Pemenne 3amau 1 7
Konrtponsnas padora Ne 13 IIpsimoyronbHbie 7.2.3,7.2.5,7.2.
145 TPEYTOJIbHUKHU 1 6,7.2.7
146 Croco06 moICTaHOBKH 1 3.1.7,3.1.8
147-148 | Croco0 ciioxeHus 2 3.1.7,3.1.8
7.2.1,7.2.2,7.2.
149-150 | IToBTOpEeHNME (TPEYTrOIHLHUKN) 2 4
151 Croco0 ci1oXeHus 1 3.1.7,3.1.8
3.1.7,3.1.8,3.3.
152-153 | Pemenwne 3aa4 ¢ MOMOIIBIO CHCTEM ypaBHEHHUI 2 2
154-155 | IToBTopenue (IIpu3HaKu paBeHCTBA TPEYTOJIHLHUKOB) 2 7.2.4
156-157 | Pemenue 3aa4 ¢ MOMOIIBIO YPAaBHCHHIA 2 3.1.8,3.3.2
3.1.7,3.1.8,3.3.
158 KonTponbhas pabota 14 Cuctemsl IMHEHHBIX ypaBHEHUN 1 2
HTorosoe noBropenue (124)
2.11,3.1.1,3.1.
159 Boipaxkenus. Toxnaectsa. YpaBHEeHUs 1 2




160 DyHKIUA 1 5.1.5
161-162 | PaBHOOEApEHHBIN TPEYTOJIBHHUK 2 7.2.2
163 CreneHb C HATYpaJIbHBIM ITOKa3aTeIeM 1 1.1.3
2.3.1,2.3.2,2.3.
164 MHoOTO4YICHBI 1 3
165-167 | ®opmMyIbl COKPAIIICHHOTO YMHOKCHHSI 3 2.3.2
2.2,2.3.1,2.3.2,
2.3.3,3.1.2,3.1.
168-169 | MUroroBas KoHTpoOJbHas paboTa 2 8
170 AHaM3 KOHTPOJIBHOW pabOThI 1
TeMarnueckoe IIaHUPOBAHUE
8 kiacc
Kozgsl
JJICMEHTOB
Koin-Bo | conmepxanus
Ne ypoxka Tema ypoxka 4acoB (K2C)
Panuonanbublie 1poou. Yersipexyroabunku (38 u)
1-2 PanmonanbHbie BhIpayKEeHUS 2 2.4.3
3 OcHoBHOE CBOICTBO poOu. CokpalieHue apooei 1 24.1
4-5 MHOroyrojabHUKU 2 7.3.4
6-7 OcHoBHOE CBOICTBO poOu. CokpalieHue npodei 2 24.1
CrnoxeHue ¥ BblYUTaHKHE APoOeii ¢ 0IMHAKOBBIMU
8 3HaMEHaTEIIMU 1 2.4.2,2.4.3
9 [Tapannenorpamm 1 7.3.1
10 [Ipusnaku napajuensorpamma 1 7.3.1
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ OTMHAKOBBIMU
11 3HAMEHAaTEISIMHU 1 242243
CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ pa3HBIMU 24,241,242,
12-13 | 3HaMeHaTeISIMH 2 2.4.3
14 Pemenune 3anaq no reme "llapamienorpamm” 1 7.3.1
15 Tpanenus 1 7.3.3
CroxeHue ¥ BhIUUTaHuE Ipo0el ¢ pa3HbIMHU 24,24.1,24.2,
16-17 | 3HaMeHaTeIsIMH 2 2.4.3
Kontponbnas padora Ne 1 mo teme "ParnmonanbHbie 24,2.4.1,24.2,
18 Jpobu 1 ux cBoiictBa. CymMMa M pa3HOCTh Jipobei” 1 2.4.3
19 Teopema Daneca 1 7.2.8
20 3ajaun Ha NOCTPOEHUE 1
21-22 | Ymuoxenue npoOeii. Bo3seaenne npodu B cTENeHb 2 1.3.4,2.4.2
23 Jlenenue npoGeit 1 24.1,2.4.2
24 ITpstmoyTonbHUK 1 7.3.2
25 Pom6. KBanpar. 1 7.3.2
26 Jlenenue npobeit 1 2.4.2
27-28 | [Ipeobpa3oBaHre palMOHAIBHBIX BBIPAKESHHUH 2 2.4.3
Pemenue 3amay o teme "Ipsimoyronbauk. Pomo6. 7.3.1,7.3.2,7.3.
29 KBanpat" 1 3
30 OceBas ¥ IIEHTpaJIbHAsI CHMMETPHUH 1 7.1.6
31-32 | [IpeoOpa3oBaHme parOHATBHBIX BRIPOKECHUIN 2 24.3




33 OyHKIUS y=K/X e€ rpaduk 1
7.3.1,7.3.2,7.3.
34 Pemenue 3amau 1 3
7.3.1,7.3.2,7.3.
35 Kontposbnast padora Ne 2 mo teme "UeThipexyroipbHUKH" 1 3,7.3.4
36 OyHKIUS y=K/X e€ rpaduk 1 5.1.6
37 [IpencraBnenne npodu B BUAE CYMMBI IpO0OeCi 1 24.2,2.4.3
Kontpomnbnas padora Ne 3 o teme "[IponsBenenne u
38 yacTHoOe JipoOeii” 1 24.2,2.4.3
KBagparubie kopuu. Ilnomans (33 4)
39 [Tnomane MHOTOYTOJTBHUKA 1 75.4
40 [Tnomans npsSAMOyrojibHUKA 1 75.4
1.3,1.3.1,1.3.2,
1.3.3,1.3.4,1.3.
41 Pamnnonanbubie ynciaa 1 5,1.3.6
42 WppanmonanbHbpIe Yrcia 1 145
KBanparubie kopHu. AprudmMerndeckuil KBapaTHbIi
43 KOpEHb 1 14.1
44 [Tnomanes napajmenorpamma 1 7.5.5
45 [Tnomans TpeyrojipHUKa 1 7.5.7
KBaaparHbeie kKopHU. ApudMeTHYSCKUN KBAAPATHBIN
46 KOpEHb 1 14.1
47 YpasHenne X =a 1 3.1.3
Haxoxnenne npuOiImkeHHbIX 3HAYCHUN KBaJIPATHOTO
48 KOPHS 1
49 [Tnomane TpeyroibHUKA 1 1.4.3
50 [Tnomans Tpaneruu 1 7.5.6
51 DyHKIUA V=Vx u e& rpadux 1 5.1.8
52-53 | KBagpaTHbIii KOPEHb U3 IPOU3BEACHUS U APOOH 2 25251
7.5.4,755,7.5.
54 Pemenue 3a1ay Ha BeIUMcIeHUE miomaaen puryp 1 6,7.5.7
7.5.4,755,7.5.
55 Pemenne 3ama4 Ha HaX0XKIEHHE TUIOMIAAN 1 6,7.5.7
56 KBagpaTHblil KOPEHB U3 CTENIEHU 1 25251
KonTponbnas padorta Ne 4 o reme "CBoiicTBa
57 apru(MeTHUECKOro KBaJpaTHOro KopHs" 1 2.5,25.1
BriHeceHne MHOXKUTEIS 3a 3HAK KOpHs. BHecenne
58 MHOXKHUTEIS O] 3HAK KOPHSI. 1 14.1,2525.1
59 Teopema IIudaropa 1 7.2.3
60 Teopema, obpaTtHas Teopeme [Tudaropa 1 7.2.3
BriHecenre MHOXKUTEIIS 32 3HAK KOpHs. BHeceHue
61 MHOYKHUTEJIS TT0]] 3HAK KOPHS 1 1.4.1,25,25.1
[TpeoOpazoBaHue BBIPAKESHHA, COIEPIKAIITNX KBaIPATHBIE 1.4.1,1.5.2,2.5,
62-63 | kopHH 2 25.1
64 Pemenue 3a1a4 no reme "Teopema Iludaropa" 1 7.2.3
7.5.4,755,7.5.
65 Pemenue 3amau nmo teme "Ilnomans" 1 6,7.5.7
66-68 | IIpeoOpa3oBaHre ABOMHBIX PaJIUKAIOB 3 14.1,2525.1
7.5.4,755,7.5.
69 Pemenue 3amau nmo teme "Ilnomaas" 1 6,7.5.7
70 KonTponbras padora Ne 5 o reme "[Tmomazs" 1 7.5.4,75.5,7.5.




6,7.5.7

Konrponsnas padora Ne 6 o teme "[Ipumenenue 7.5.4,7.5.5,7.5.
71 CBOMCTB apu()METHUECKOT0 KBaJIPaTHOTO KOPHS" 1 6,7.5.7
KBagparubie ypaBHenusi. [1o100HbIe TPpeyroabHUKH
(354)
72-73 | HenonHble KBaipaTHbIE ypaBHEHHS 2 3.1.3
74 Ornpezenenne moJo0HBIX TPEYTOJIbHUKOB 1 7.2.9
75 OTtHomIeHue mionfa el mog00HBIX TPEYTOIbHUKOB 1 7.2.9
76-78 | ®opmyna KOpHEW KBaIpaTHOTO ypaBHEHUS 3 3.1.3
79 [TepBbIii mpu3HaK Mo00MS TPEYTrOJIHBHUKOB 1 7.2.9
Pemenue 3a1a4 Ha MpUMEHEHUE TIEPBOTO PU3HAKA
80 10100 TPEYTOJIbHIUKOB 1
81-83 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAJPATHBIX YPaBHEHUN 3 7.2.9
84 Bropoii u TpeTuit npu3Haku moao0ust TpeyroJibHIKOB 1 7.2.9
Pemienue 3a1a4 Ha MpUMEHEHUE IPU3HAKOB MOI00MUS
85 TPEYTOJIbHUKOB 1 7.2.9
86-87 | Teopema Buera 2 3.1.3
KonTponbhas padora Ne 7 mo reme "KBaapatHoe
88 ypaBHEHHUE U ero KopHu" 1 3.1.3
Pemienue 3a1a4 Ha MpUMEHEHNE IPU3HAKOB MOI00MS
89 TPEYTrOJIbHUKOB 1 7.2.9
KonTponbhas padota Ne 8 mo reme "[Ipusnaku nogpodust
90 TPEYroJIbHUKOB" 1 7.2.9
91-93 | Pemenne qpoOHBIX paIMOHAIBHBIX YPABHCHHIA 3 3.1.3,3.1.4
94 CpenHsis TuHUS TPEYroJbHUKA 1 7.2.1
Cpenusis nunus TpeyrojibHuka. CBOWCTBO MeIUaH
95 TpEeYroJabHUKa 1 7.2.1
3.1.3,3.1.4,3.3.
96-98 | Pemenue 3a1a4 ¢ TOMOIIBIO PAIMOHATBHBIX YPABHEHUH 3 2
99 ITponopuroHanbHbIE OTPE3KU 1 7.2.9
[TponopuroHambHBIE OTPE3KH B MPSIMOYTOJIBHOM
100 TPEYrOJIbHUKE 1 7.2.9,7.2.11
3.1.3,3.1.4,3.3.
101 Pemenue 3a1ay ¢ TOMONIBIO0 pallMOHATIBHBIX YPABHEHUI 1 2
102-103 | YpaBHeHUS C MapameTpaMu 2 3.1.3,3.1.4
104 M3mepuTenbHble pabOThl HA MECTHOCTH 1
105 3ajaun Ha TOCTPOEHUE METOIOM OO0 1 7.2.9
KonTponbnas padorta Ne 9 o reme "/I[poOHbie 3.1.3,3.1.4,3.3.
106 palOHaIbHbIE YPABHEHUS " 1 2
HepagencrBa. Ilono0nbie TpeyroabHuku (15 1)
107-108 | UncnoBble HEpaBEHCTBA 2 3.2.1
Pemienue 3agau Ha MOCTpOEHHE METOIOM MOJOOHBIX
109 TPEYrOJIbHUKOB 1 7.2.9
CuHyc, KOCHHYC ¥ TaHT€HC OCTPOTO yTJia
110 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 1 7.2.10
111-112 | CpoiicTBa YUCIOBBIX HEPABEHCTB 2 3.2.1
113 CrnoxeHue 1 YMHOXKE€HUE YHCIIOBBIX HEPABEHCTB 1 3.2.1
3Ha4yeHus1 CUHYyca, KOCUHYCa U TaHTeHca st yrios 30,
114 45 u 60 1 7.2.10
CoOTHOIIIEHUSI MEXKY CTOPOHAMHU U YTIIaMH
115 MIPSIMOYTOJILHOTO TPEYroibHUKA. Pemenune 3amnau 1 7.2.7,7.2.10




116 CroxeHue ¥ YMHOKEHHUE YHCIIOBBIX HEPABCHCTB 1 3.2.1
117-118 | ITorpemrHoCTh ¥ TOYHOCTH NPUOTHIKEHHS 2
[ToaroroBka Kk KOHTpOIBHOU padote mo Teme "[logoOHbIC
119 TpPEeYroJabHUKN" 1 7.2.9,7.2.10
Kontponbnas padora Ne 10 o teme "[logoOHbIe
120 TpPEeYroJabHUKN" 1 7.2.9,7.2.10
Kontposbnas padora Ne 11 o Teme "YwucnoBbie
121 HEPABEHCTBA U UX CBOMCTBA" 1 3.2.1
HepagencrBa. OxkpyxnocTb (19 4)
122 [Tepecevenne n 00bETMHEHNE MHOXKECTB 1 6.1.1
123 UucnoBble MPOMEKYTKH 1 6.1.1,6.1.3
124 B3anMHoe pacrosnoxxeHne npsMon U OKPYKHOCTH 1 7.4.2
125 KacarenbHast K OKpY>KHOCTH 1 7.4.274.3
126 UwnclioBbIE TPOMEKYTKH 1 6.1.3
127-128 | Pemenue HepaBEHCTB C OJHOM epeMEHHON 2 3.2.2
129 KacarenbHast k okpykHOCTH. Perenne 3amaq 1 742743
130 ['pagycHast Mmepa YTy OKPY>KHOCTH 1 7.5.3
131-132 | Pemenne HepaBEHCTB C OJJHOM IMepeMEHHON 2 3.2.2
133 Pemenue cucteM HEpaBEHCTB C OJHOU MTEPEMEHHOMN 1 3.2.4
134 Teopema o BIIMCAaHHOM yTJIe 1 74.1
135 Teopema 00 OTpe3Kax MepeceKarouxcs Xop/a 1 7.4.1
136-137 | Pemenune crcteM HEPaBEHCTB C OJHOM MEPEMEHHON 2 3.2.4
Kountponbnas pabora Ne 12 o reme "HepaBeHctBa ¢ 3.2.2,3.2.3,3.2.
138 OJTHOW TIEPEMEHHOM M X CUCTEMBI" 1 4
Pemenue 3anau no teme "LleHTpanbHble U BIIMCAaHHBIE
139 yrisr" 1 74.1
140 CBOWCTBO OMCCEKTPHCHI yTIIa 1
CreneHsb ¢ HeJbIM NOKA3aTeIeM. JJIeMEeHThI
cTaTUCTUKU. OKpYy:KHOCTD (22 1)
OmnpezeneHye CTENEHH ¢ LEJIbIM OTPUIATEIbHBIM
141 MoKa3aTesieM 1 1.3.5
142-143 | CBolicTBa CTEIEHH C I[EJIBIM [TOKA3aTEIEM 2 2.2,2.2.1
144 CepenMHHBIN IEPIEHANUKYIISIP. 1 7.14
145 Teopema 0 Touke nepeceyeHus BbICOT TPEYroJbHUKA 1 7.2.1
146 CBOMCTBA CTEINEHH C IIENBIM ITIOKa3aTeIeEM 1 2.2,2.2.1
147-148 | CranmapTHBIN BUJ YUCIIA 2
149 BrnincanHast OKpy>KHOCTb 1 744
150 CBolicTBa ONMCAHHOTO YEThIPEXYTroJIbHUKA 1
Kontponbnas padota Ne 13 mo teme "CremneHs ¢ HenbiM
151 MoKa3aTejIEM U €€ CBOMCTBA 1 2.2,2.21
152-153 | C60p u rpynmupoBKa CTAaTHCTUIECKUX JAHHBIX 2 8.1.1
154 OnucaHHasi OKpY’KHOCTb 1 7.4.5
155 CBolicTBa BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1
HarnsaHoe npencraBieHne CTaTUCTHUECKOM
156-158 | uadopmanmm 3 8.1.1
159 Pemenne 3agau no reme "OKpy>KHOCTB" 1 744745
74174274,
160 KonrpomnsHas padora Ne 14 no reme "OKpyXHOCTB" 1 3,744,745
24241242,
161-162 | UroroBast KOHTpoJIbHas paboTa 2 2.4.3.3.1.3

HTorosoe nopropenue (8 1)




24,241,242,

163 [ToBTOpenue no teme "ParpionanbHbie 1poou” 1 2.4.3
7.5.4,7.5.5,7.5.
164 IToBTOpenue no reme "KBagparHeie KopHU" 1 6,7.5.7
7.3.1,7.3.2,7.3.
165 IToBTOpenue no reme "UeTblpexyroJbHUKH" 1 3,7.3.4
7.5.4,7.5.5,7.5.
166 [ToBTOpenwne no reme "[lmomans" 1 6,7.5.7
167 IToBTopenue mo Teme "KBanpaTHbie ypaBHEeHU" 1 3.1.3
3.2.2,3.2.3,3.2.
168 IToBTOopenue mo Teme "HepaBencrra' 1 4
169 IToBTopenue nmo Teme "CTerneHp ¢ 1eIbIM moka3areiaem" 1 2.2,2.2.1
170 [ToBropenue o treme «I1og0OHbBIE YETHIPEXYTOIBHUKN 1 7.2.9,7.2.10
Temarnyeckoe mIaHUpOBaHHE
9 knacc
Kongbr
3IIEMEHTOB
Koin-Bo | copepxkanus
No ypoxka Tema ypoxka 4acoB (K2C)
Oynkmusa. O6macTh onpeAeIeHUs U 00J1acTh 3HAYCHHH
1-2 byHKIHH. 2 51.1
3 CaoticTBa (YHKITUH. 1 5.1.1
4-5 ITonsiTue BekTOpA. 2 7.6.1,7.6.2
6-7 CaoticTBa ()YHKITUH. 2 51.1
8 KBazipaTHbIN TpEXUJIEH U €r0 KOPHHU. 1 2.34
9-10 Cl10)K€HUE U BBIUYUTAHUE BEKTOPOB. 2 7.6.3
11 KBazipaTHbIN TpeXuJieH U €ro KOPHH. 1 2.3.4
12-13 | PaznoxeHue KBaJpaTHOrO TpeXwieHa Ha MHOXKHTEIH. 2 2.34
14 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB. 1 7.6.3
YMHOXeHHe BeKTopa Ha uucio. [IpuMeHeHne BEKTOpoB K
15 pELICHUIO 3a/1a4. 1 7.6.3
Konrtponsnas padora Ne 1 no teme "®yHKIMS U UX
16 cBorcTBa. KBagpaTHbIN TpeXusieH U ero KOpHH'. 1 511,234
17-18 | ®ymukums y=ax’., eé rpaduk u CBOHCTBA. 2
YMHOXeHHe BeKTopa Ha uncio. [IpuMeHeHre BEKTOpoB K
19-20 | pemenwuro 3amau. 2 7.6.3
21-22 | I'paduxu byskumii y=ax“+n n y=(x-m)” 2 5.1.7
23 [TocTpoenne rpaduka KBaIpaTUIHON QYHKITUH. 1 5.1.7
24-25 | KoopauHaThl BEKTOpA. 2 7.6.6
26-28 | I[loctpoenue rpaduka KBaapaTHIHONW (QYHKIIHU. 3 5.1.7
29-30 | [pocreiimme 3a1aun B KOOpIWHATAX. 2 7.6.6
31 dynkuus y=x" 1
32-33 | Kopenb n-ii cTeneHu. 2
34-35 | YpaBHEHHUE OKPYXKHOCTH U IPSIMOM. 2 6.2.5,6.2.4
KonTponbnas padorta Ne 2 no reme "KBagparuunas
36 byHkIms". 1 5.1.7
37-38 | llenoe ypaBHEHHE U €T0 KOPHHU. 2 3.1.1




39 YpaBHEHHE OKPY)KHOCTH U TIPSIMOM. 1 6.2.5,6.2.4
40 Pemenue 3amgau no reme " Meron koopauHat". 1 6.2.5,7.6.6
41-43 | Ilemoe ypaBHEHHE U €r0 KOPHHU. 3 3.1.1
44 Pemenne 3agau no reme "Meron koopauHat" 1 6.2.5,7.6.6
7.6.1,7.6.2,7.6.
45 KonTponbnas padbora Ne 3 mo reme "Merton koopauHat" 1 3,7.6.6
46-48 | [lpoOHBbIe paliioOHAIbHBIC YpaBHEHUS 3 3.1.4,3.15
49-50 | Cunyc, KOCHHYC, TAHTC€HC yTJia 2 7.2.10
KonTponbnas padorta Ne 4 mo reme "YpaBHEHUE ¢ OJTHOMN 3.1.1,3.14,
51 nepemMeHHon" 1 3.1.5
Pemienne HepaBeHCTB BTOPOM CTENEHU C OJIHOM 3.25
52-53 | nepeMeHHOM 2
54 Cunyc, KOCHHYC, TAHT€HC yTIiia 1 7.2.10
55 Teopema o TuIOIIAAM TPEYTrOJIbHUKA 1 75.7,7.211
Penienne HepaBeHCTB BTOPOM CTENEHU C OJTHOM 3.25
56-57 | mepeMeHHOM 2
58 Pemenre HepaBeHCTB METOJIOM HHTEPBAJIOB 1 3.2.5
59-60 | Teopema cuHYCOB 2 7.2.11
61 Pemenre HepaBeHCTB METOJIOM MHTEPBAJIOB 1 3.2.5
KonTponbnas padora Ne 5 no reme «HepaBencrBa ¢ 3.25
62 OJTHOU TIepEeMEHHOM" 1
63 YpaBHeHUE ¢ IBYMs IEPEMEHHBIMHU | €0 Tpaduk 1 3.1.6
64 Teopema kocuHycoB. Perienre TpeyroibHIKOB. 1 7.2.11
65 CKaJIIpHOE MTPOU3BEICHUE BEKTOPOB 1 7.6.7
66 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpaduK 1 3.1.6
67-68 | I'padmueckuii cnocob penieHus: CUCTEM YpaBHEHUN 2 5.1.1
69-70 | CxansipHOE IPOU3BECHHE BEKTOPOB B KOOPIWHATAX 2 7.6.7
71-73 | Pemenue cucremM ypaBHEHUI BTOPOW CTENEHH 3
7.6.1,7.6.2,7.6.
KonTponbnas padota Ne 6 o reme "CooTHOIIEHUS 3,7.6.6,7.6.7,
74 MEXJly CTOPOHAMH U YTJIaMU TPeyrojibHUKa" 1 7.2.11.
75 ITpaBHIIbHBIE MHOTOYTOJIBHUKH 1 7.3.5
Pewenue 3aau ¢ mOMOIIBIO CUCTEM YPaBHEHUM BTOPOU
76-78 | creneHm 3 3.3.2
@opMymbl U1 BBIYUCIEHUS TUIOIIAIU PABUIBHOTO
MHOTOYTOJIbHUKA, €0 CTOPOHBI M Paiiyca BITMCAHHOU
79-80 | okpyXHOCTH 2 7.3.5
Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPAaBHEHUH BTOPOil
81-82 | crenenn 2 3.3.2
83 HepaBeHcTBa ¢ IByMS IepeMEHHBIMU 1
84 ITocTpoeHne NpaBUIBHBIX MHOTOYTOJIbHUKOB 1 7.3.5
85 JlimHa OKPY)KHOCTH U TIONIAlb KPyTa 1 7.5.2,7.5.8
86 HepaBeHcTBa ¢ 1ByMsl epeMEHHBIMU 1
87-88 | Cucrembl HEpaBEHCTB C JIByMsl IEpEeMEHHBIMU 2
89-90 | JyimHa OKPY>KHOCTH M ILIOMAIb KpyTa 2 7.5.2,75.8
KonTponbnas padota Ne 7 mo teme "YpaBHeHUs U
91 HEPaBEHCTBA C IBYMsI ITIEPEMEHHBIMU " 1 3.1.6,3.1.7
92 ITocnemoBaTenbHOCTH 1 4.1
Onpenenenne apudmerrndeckoit mporpeccun. Gopmyna
93 N-ro wieHa apuPpMeTHIECKON MPOrpeccCHu 1 4.214.2.2
94 [Tnomanp KpyroBoro cexropa 1 7.5.2,7.5.8




Pemenue 3amad no teme «/{mmHa OKpyXHOCTH U

95 rIoma b Kkpyra" 1 7.5.2,75.8
Onpenenenne apudmerndeckoit mporpeccun. Dopmysia
96-97 | n-ro wieHa apupMETUYECKON MPOTPECCUHN. 2 421422
®opmyia CyMMBbI IEPBBIX N YWICHOB apu(pMeTHyecKoit
98 IPOTPECCUm 1 421422
Kontponbnas padora Ne 8 mo Teme "J[mmHa OKpY>KHOCTH
99 U TUIOIIAh Kpyra" 1 7.5.2,75.8
100 [NousTHE NBMXKEHUS 1 7.1.6
dopmyiia CyMMBbI IEPBBIX N WICHOB apu(METHIECKON
101-102 | mporpeccumn. 2 421422
Kontposbnas padota Ne 9 mo teme "Apudmerndeckas
103 nporpeccust” 1 421422
104-105 | IlousgTre NBUXEHUSA 2 7.1.6
Omnpenenenne reomerpuueckoi mporpeccuu. Popmyna n-
106-108 | ro uneHa reoMeTpUYECKON TPOTPECCHH. 3 423424
109 [TonsiTve NBUYKEHUS. 1 7.1.6
110 [TapaytenpHBIN IEpEHOC 1 7.1.6
®opmylia CyMMBbI IEPBBIX N YIEHOB F€OMETPUUYECKOMN
111-113 | mporpeccuu 3 423424
114-115 | IlapannenbHbIN NEPEHOC U TOBOPOT 2 7.1.6
KonTponbnas padorta Ne 10 o teme "['eomeTpuueckas
116 nporpeccus’ 1 423424
117-118 | Ilpumepsl KOMOWHATOPHBIX 33134 2 8.3,8.3.1
119 Kontposbnas padora Ne 11 o teme "/[Bmwxenus" 1 7.1.6
120 MHororpaHHuKu 1
121-122 | TlepecTaHOBKH 2 8.3.1.
123 Pazmenienus 1 8.3.1.
124-125 | MHororpanHuKN 2
126 Pasmemienue 1 8.3.1.
127-128 | Coueranus 2 8.3.1.
129 MHororpanHuKu 1
130 Tena 1 MTOBEPXHOCTH BpAIICHUS 1
131 CoueraHus 1 8.3.1.
132-133 | OTHOCHTeNbHAs YacTOTa CIYy4aHOro coOBITUS 2 8.2.1
134-135 | Tena u MOBEPXHOCTH BpAIICHUS 2
136-138 | BeposiTHOCTh paBHOBO3MO>KHBIX COOBITHIA 3 8.2.2
139 Tena 1 TOBEPXHOCTH BpaIICHUS 1
140 006 akcuoMax MJIaHUMETPUHU 1
Kontposnbnas padora Ne 12 o Teme "DieMeHTHI 8.2.2,
141 KOMOWHATOPUKH U TEOPUH BeposTHOCTEH" 1 8.2.1.,8.3.1.
HToroBoe noBTOpeHHE Kypca anredpsl 1 reoMeTpuu 9
142-170 | xmacca 29
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